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I. 

SUMMARY REPORT 

OF 'l'IlE 

OPERATIONS OF THE GEOLOGICAL CORPS, 
TO 3lsT DECEMBER, 1879. 

BY 

ALFRED R. C. FiEI1WYN, F.RS., F.G.S., 

DIRECTOR OF TilE GEOLOGICAL AND NATURAL UISTORY SOHYEYS 01' CANADA. 

The field opera.Lions of Lhc C:eological Su1Tcy during the pasL year 
have, Uf-i usunl, extended easl and wcRL from ocean lo ocean, and ah:10 
from Manitoba to the western Rborcs of Iludson's Bay. The results, 
though valuable and in tcrcRting, are noL in many respecLR as satififac­
tory or compleLc as they might be were the efforts of Urn veL-y limited 
available staff of explorers more conccnLraLed. 

In Lhe early part of the Rea;.;on much of my own time, and later a 
portion ef Mr. ·whitcavcH' lime, was oecupiecl in connection with the 
publication of the Rcpo1·t" for 1877-78, forming a volume of 500 pages, 
with 11nmcrouR illustration:;, view;;, maps, i:;oclions and woodcuts. This 
waR issued in October, and hai; fii nee boon disLri buLecl. The total cosL 
of the paper, prinLing and lithographic work for the English edition, 
3,500 copies, has been $5,2±0.27, and for the · French edition, 400 
copic><, $2,~78.05. 

The dislricts in which geological explorations and surveys have ~~!~ii~~d. 
been made during the past summer arc as follow8 :-

1. Briti;;h Columbia. 
2. 'Th e NorLh-vVei;L Torritoriei;. 
3. Quebec. 
-1. N cw Brunswick. 
5. NoYa Scotia. 

In Brili;;h Columbia and in the Rock.)' Mountain region to the east-Explorations of Dr. G. :M. Daw-
ward, Dr. G. M. Dawi;on worked in conjunction with an cxplorn.tory ~ootu~bi~ritisb 
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. paety of the Canadian Pacific Ra,ilway Survey, for the purpose of 
ascertaining the main geological features of the country Lraversed and 
its prospective value for ag t·icultural or pastoral occupation. This 
exploration occupied seven months, and involved a joumey by rail 
and steamboat of 6,160 miles, and by!pack-train, canoe and waggon of 
abOL1t 2,380 miles. The region to which attention wai; more ei:i pec inlly 
directed lay between Lhc mouth of the Skeena River on the Pacific 
Coast and Edmonton on the Saskatchewan Rivel', including alHo Pinc 
River Pal:ls and it:; approacho;; and Lhe fertile cou11LL"y north and l:loulh 
of Peace River. 

Extent of The vast extent of country Lo be travernccl lefL buL litLle Lime for 
country to be 
traversed. the examination of geological deLail::;, and cau,,;ecl Lhe exploration 

Preliminary 
Report. 

to assume, to a great extent, Lhe characLel' of a rapid roconnai:-;ance of 
Lhc physical and economic fc:tture:; of th e country. A general geolo­
gical section has, howevol', been obtained from Lhc Skee11a River Lo the 
Peace H.iver country cast of Lbc Roc:ky .M:ottntain l:l, a lso much new 
geographical and general information rci:ipccLi11g Lhe climaLe and 
natural resources of the region, including meteorological observations 
and illustrative photographs. 

The work of 1879 having been carried on in connection with Lhc 
Canadian Pacific Railway Survey, a p1:climinal'y rcporL of it:> results 
has been prepared at the rcq ttc:;t of ~Ir. Sandford .Fleming, Engineer­
in-Chief, and il:l published aH Appendix No. 7 of Lho H.ailway H.eport. 
This deals chiefly wiLh Lhc climate and agricultuL"al value of Lhc region 
traversed, bnt includes also general note~ on itH geological feaLnreK 
and minerals of economic importance. A detailed report, in which 
tbc geological structure of the counLry iH trcaLcd of aL greater 
length, and which will be accompanied by a map, is now in course of 
preparation. 

Explomlions of Dr. R. Bell, assisLed by Mr. Cochrane, was occmpicd in compleLing 
Dr. Bell, Nol- d L d. th l f th . . th . b son River ba~in an ex cu mg o wor c o · c prcv1oul:l sca::ion 1.n c rcgwn to t c 

north and north-west of Lake Winnipeg. Track survcyl:l and geological 
examinations were made extending over a toLal <lil:lLancc of 1,700 
miles, inchtding the following rivers and lakes :-

Nelson River Basin and Lake Winnipeg. 

1. The east side of Lake Winuipcg, from Dog 's IIcacl to the mouth of 
Red Hiver. 

2. The Nelson River, from Goose-bunting River to lhe point reached from 
the sea in 1878, iucluding Split Lake and G ul I Lake. 

3. Grass River and lakes upon its course, from the mouth to the head of 
the east branch. 

4. The western channels of Sipi-wcsk Lake and the dmnncls leading to 
and from Duck Lake. 
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5. Channels of Nelson River inLersccting the eastern part of Ross Island, 
over fifty miles long. 

G. All the channels between G rcat and Little Playgreen Lakes. 
7 . .Jackfish River, from Rossville ~fission to aboye the first rapids. 
8. Canoe route from Knee Lake to God's Lake, inclnding God's Lake. 
9. Canoe rout<' beiweC'n Oxford Honse and Island Lake, including [sland 

Lake, 
10. Canoe route from Split Lake to Little Churchill River. 

Churchill River and Iludson's Bay. 

l l. 'fhe Little Churchill Rivor, for about one hundred miles, to its junction 
with ihc Great Chnrchill River. 

12. The Great Churchill River, from the above-named junction to the sea. 
13. 'fhe coast of Hudson 's Bay, for a few milC's on either side of Fort 

Churchill. 

3 

Besides the track surveys above mentioned, considerable stretches of 
the previous season's work were re-surveyed to check distances and 
obt:tin greater accu l'acy of detail. 

Obser vations were frequently taken fo r latitude and magnetic varia­
tion, and at a few points fol' longitude. The daily barometer and 
thermometer readings were registered, and the temperature of rivers 
and Jakes taken. AbouL fifty photographs were secured to illustrate 
the most interesting features of the regions explored, and a number of 
tipccimens collected. 

rrhe general aspect of the whole region is level, a~d the prevailing 
soil a light colored clay. 

AH far north as Sipi-wesk Ln,ke, on the Nelson River, and Knee Lake, Soil and 

on the boat route from Lftke Winnipeg to Hudson's Bay, both soil and ~~~'i'o":~ of the 

climate appear sufficiently good to maintain a population entirely 
depeuc.lcnt on agriculture . 
. The examinations and surveys in the Province of Quebec during the Explorations 

h d d J b h 'd f and Surveys in past season ave exten e over a very arge area on ot s1 es o the the Province 
St. Lawrence. Besides attending to the general work of the survey of Quebec. 

and museum, a considerable part of my own time during the summer 
was devoted to the investigation commenced in 1877, and reported on 
last year, in connection with the determination of the geological stmc-
ture and age of the several formations constituting the Quebec group, 
the observations made with this object in view having during the sea-
son extended over about 2,500 square miles from Quebec and the Val-
ley of the Chaucliei·c River to the Vermont boundary. There a meet-
ing was arranged with Professor Hitchcock, the State Geologist of 
New Hampshire, in order to investigate together and discuss on the 
ground the points upon which diverse opinions have hitherto pre-
vailed, but which it is hoped will now be, so far as Canada and the 
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immediate adjoining territories arc concerned, brought into agree­
ment. 

In the counLies of Argenteuil, Tel'rcbonne, Montcalm, Joliette and 
Berthier abouL 1,700 square miles have been examined in detail by 
Messrs. Ven nor and Ord, pal'Licub1· atten Lion having been paid to 
ascertaining the distribution of the Laureniian crystall ine limestone 
bands and serpentineB, with which most of Lhe economic minerals of 
the region, iron ore, plumbago, phosphate, mica and asbestos arc 
associated. 

On the south side of the St. I1awrence Mr. A. Webster has examinerl 
an area of about 1,700 Rquare miles, lying, for the most part, within 
the groat gold-bearing belt on the head waLers of the Chaudicre, the 
SL. Francis and the Salmon Rivers, including Lhc country around Lakes 
Aylmer, St. Francis and Mcgantic. 

Mr. Richardson's attention has been devoted to making certain 
measurements and examinations between River du Loup, the 
Temiscouata roacl and the Trois Pistolcs River, which were required 
to fix the out-crops and define the limits of the various formations. 
This work should now be extended north-eastward to Gaspe, including 
a detailed exploration.of the Schickschock ]\fountains. 

Work i'! New The progress of the work in New Brunswick has been satisfactory, 
Brunswick by · · d h · b d · t [ d h Messrs. Bailey exammaL10ns an SUL'veys avrng een ma e m cen ra an sout ern 
Matthew and N B · 1 · C 1 t d y k · b M B ·1 Ells. ew runsw1c r, in are on an or - counties, y essrs. ai ey, 

Matthew and Broad of about 1,500 square miles, including 600 miles of 
measurement by odometer and pacing; and in northern New Bruns­
wick, by Mr. Ells, in the counties of ..Northumberland, Restigouche 
and GloLwester, inclllding the coast of the Baie des Chaleurs from 
Bathm·st to Campbeltown. Some interesting photographic illustra­
tions of the country have been secured, and about 1,000 miles of track 
suneyR have been made. 

Exp\orations In Cape Bl'eton au area of about 500 square miles, lying between 
by Mr. Fletcher . . . 
in Cape Breton River Inhabitants Basm on the south and vVhykokamagh on the north, 
Island. h b l 1 b F . as een c ose y sul'veyed y Mr. j I etcher, all roads, brooks and tracks 

having been measured by odometer, with the view of constructing an 
accurate and detailed map of this important mineral district, in which 
deposits of coal, petroleum, gypsum, marble and other valuable 
minerals have been found, and give promise of becoming economically 
available. 

Some of the detailed reports of these explorations are now sub­
mitted. ' The field-notes and the measurements of the others have been 
worked up and plotted, but it is deemed advisable to defer their publi­
cation for further and more extended observations in the respective 
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areaR. The genoeal report on Lhe geology of southern Now Brunswick, 
by MesR1·R. Bailey, Matthew and Ells, contains a brief summary of the 
earlier roportR on this region, and it expresses the present views 0f the 
authors respecting the distribution, structure and relation of Lhe sev0rnl 
groups of strata, the subject being forth er illustrated by t he geologi­
cally colore<l maps and sections, wiLh descriptive notes, which 
accompany the report. 

In this report and in the accompanying maps, the term Silurian is Use oft~e . 

t · t d t l fi · I · h ] b" h b d . t d terms S1lunan, res r1c e o t 1o~e 01·mat1ons w nc rnve it erto een es1gna e Cambro-Silu-

u 1 "'"""]di s·1 . b . h L H ld b rian and Cam-pper anc .m .tL e , 1 unan, em raerng t e ower e er erg, brinn. 

Onondaga, Guelpb, Niagara, Clinton, Medimt and Oneida groups. 

The Lenn Cambro-silurian is used for the formations constituting the 
Trenton group, viz., Bird's Eye, Black River and Trenton limestones, 
Utica slates, Loraine or Hudson River shales; while in the term 
Cambrian arc included the Chazy, Calciferous, Quebec group, Potsdam, 
SL. John and Menevian groups, clown to the summit of the Huronian. 

It having, in many cases, been found impossible to identify, trace out 
and define the limits of the aliove-named sub-divisions, it has become 
necessary to adopt the more comprehensive nomenclature, and at the 
same time to define its precise signification as now used, and as it is 
proposed henceforth to use it in the reports and maps of the Canadian 
Geological Survey. 

In the palaeontological and natural hi l:!tory branch Mr. Whiteaves, P.alroontolo-
. . . g1cal branch. 

assisted by Mr. Foord, has accomplished a large amount of valuable 
work, some of the details of which appear in the accompanying reports. 
This work also includes the examination of numerous and large col-
lections from all parts of the Dominion, amounting probably to more 
than 7,000 specimens, and the determination and naming of a number 
of the species, also the commencement of the descriptions and figures of 
the fossils from the coal-bearing rocks of the Queen Charlotte Islands for 
the third part of the first volume of "Mesozoic Fossils," and the select-
ing, naming, labelling and cataloguing of twelve collections of charac-
teristic Canadian fossils, which have been presented to various 
educational institutions in the Dominion. 

Jn addition Lo making collections in the field during the summer , MWork of\V 
eRRrs. eston 

Messrn. Weston and Willimott have been occupied in arranging the and Willimott. 

specimens in the Museum, and in preparing others for exhibition and 
distribution. Mr. Weston has made and mounted for microscopic ex-
amination upwards of one hundred and fifty slices of rocks, and bas 
also made colored drawings of a number of them under the camera in 
the microscope. 

Twenty-eight collections of Canadian rocks and minerals con Lainin r,. Distribution 
' b of specimens. 
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together about 2,477 specimen;;, have been Rclcctc<l, l::ibclle<l :rn(l 
catalogued, by Mr. Willimott, for distribution io educational institu­
tions in all parts of the Dominion ; aml conRiderable progress haH been 

Catalogue of mnde in a systematic numbering of tl:c S.InReum colled ion, with a Yi cw 
the Museum. to the preparation of a complete deRcriplivc catalogue. 
Chemical 
brnnch. 

Since the date of my last r cporL the chemical branch of the ;;un'oy 
lrns, I regret to Aay, lost the able> arnl faithful scrvicmi of Dr. B. J. 
Harring ton, he having, owing Lo increaRing collegiate duties, felt com­
pelled to resign his position on the sueyey. Tbe work is, however, 
now most efficiently and zealmrnly conducted by Mr. Chl'istian 
Hoffmann, assisted Rincc Scptem ber by ..M:r. Frank Adaim1. rt has in­
cluded analysi;; of coalfl, kaolin, fire clay and several other minerals 
of economic importance or scientific interest. also <lctermi nations of 
iron, copper, manganese, lead, gold,· silvcl', nickel and cobalt in ore:;, 
either collecte<l by the suTvey or sent from va1·iou;; parts of the 
Dominion fo1· examinaLion and reporL. The details of some of this 
work will be found in Mr. Hoffmann's rcpoet. 

Dristrbib1 ~1tiot.n About 200 books, pamphlets and maps have been presented to the 
o pu 1ca t0ns. 

Yisitors to the 
Museum. 

library during the year in return for the publicaLions of the smTcy, of 
which about 1,139 copies have heen distributed, beRides 1,600 Rent to 
Ottawa for distribution. 

One thousand si,' hundred and three names have been registered in 
the visitors' book from lst January to 31st December, 1879. 

In some of the maps published with the present report, geological 
notes, signs and lettering appear in red, and in future it is proposed, 
in order to facilitate the study and use of the maps, published by the 
Survey, to use black for the topography ouly, while red, green and 
blue lettering will be uHcd for geological, boLanical and zoological 
notes respectively. 

MONTREAL , January l>:t, 1880. 
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To ALFRED R. C. SELWYN, EsQ., F.R.S., F.G.S., 

Director of the Geological Survey of Canada. 

Sm,-I beg to pre ent herewith a report on the exploration of 18'78 
in the Queen Charlotte Islands, bearing principally on the geology and 
geography of the islands, but including as appendices reports on the 
Haida Indians and on the zoological and botanical collections made, 
with a table of meteorological observations and notes on the latitudes 
and longitudes of places. In Appendix C, Mr. J. F. Whiteaves has 
embodied the result of an examination of some of tbo marine inverte­
brates. The Sm·vey is indebted to Mr. S. I. Smith of Yale College, and 
to Prof. J. l\facoun of Belleville, for their gratuitous services in 
preparing reports on the orustacea and plants respectively. 

I haYe the honour to be, 

Sir, 

Your obedient servant, 

GEORGE M. DAWSON . 
.l\IoxTREAL, May I, 1880. 





REPORT 

0~ THE 

QUEEN CHARLOTTE ISLANDS, 

BY 

GEORGE :M:. DAWSON, D.S., A.R.S.M:., F.G.S. 

The present report treats almost exclusively of the Queen Charlotte Equipment rmd 

Jsland8, to which the greater parL of the time employed in exploration r~f~~~~.to the 

during the summer of 1878 was devoted. Some difficulty wa · ex-
perienced in obtaining a suitable craft for the passage from Victoria to 
the Islands-a distance of between 400 and 500 miles-and for the suc-
ceeding exploratory work. It was not till the 27th of l\fay that I, 
and my assistant, Mr. Rank inc Dawson, were able to leave Victoria 
in the li ttle schooner Wanderer. Our schooner was of about twenty 
tons burden, and the crew consisted of three men, besides oursel\' ei:l. 
She was provisioned and fitted out for the entire summer on leaving, 
as it was improbable that we should be able to renew our supplies ex-
cept by leaving the region to be examined, and at the expense of con-
siderable time. Our force was occasionally supplemented during the 
summer by one or two nati"rns with local knowledge. Calms, head 
winds and currents met with in the cbanncls between Vancouver Island 
and the mainland rendered our progress to the north-westwn,rd \cry 
slow. We, however, reached Houston Stewart Channel, in the southern 
part of the Queen Charlotte Islands, on the 12ih of June, and from 
that elate to the end of August was occupied in the exploration of the 
islands. On tbe r eturn voyage a preliminary examination was made ~~~~)~~~~g~~r 
of the coal measures of Quatsino Sound, and those lying between Island. 

Beaver Ilarbor and the Nimpkish River, on Vancouver Island. This 
part of the season's operations is not here reported on . .A. visit was 
also made to the Baynes Sound coal-bearing r egion, at the request of 
some gentlemen interested in it, and Victoria was r eached on the C\Cn-
ing of tbe l 7th of October. Some observations made on the superficial 
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deposits of the mainland and in the vicinity of Vancouver l8lai1d are 
included in 1.hio report wiLh those bearing on the Queen Charlotte 
Islands, for the purpose of rendering these more complete. 

The weather during a great pat·t of our stay in the Queen Charlotte 
I sla nds was very unfavourable, being stormy and calm by turns, and 
exceedingly wet. Thio involved much diocomfort and some delay, and 
combined with the unexpectedly intricate character of the souLh·eastern 
part of the islandl:l, which occupied much time, rendered it impossible 
to extend the systematic exploration to the west coast. 

The exploration, though particularly devoted to the geological fea­
tures of the country, necessarily involved the maintenance of a careful 
running surYey, checked by obserYations for latitude taken as fre ­
quently as the weather and other circumstances admitted. Meteoro­
logical observations were carried on with as much regularity as possible 
during the entire season. A number of plants were collected and 
preserved. These have since been forwarded to Prof. Macoun, who 
has kindly furnished a list of them. Some time was also devoted to 
dredging, and a large quantity of material obtained in this way or 
collected along the shores has been handed to Mr. Whitcaves for 
examination. Sixty-three photographs were taken on prepared dry 
plates, most of which have proved satisfactory on development. They 
illustrate points of geological and picturesque interest, and also the 
peculiar carYings and architectural devices of the Haidas. These had 
not before been photographed, and owing to the rapid progress of 
decay it will be impossible to obtain satisfactory illustrations of them 
in a few years time. 

POSITION, DISCOVERY AND EARLY HISTORY OF THE ISLANDS. 

The Queen Charlotte I ·land. , so named by Dixon in 1787, form a 
compact archipelago, separated by wide water-ways from the itilands 
which fringe the shore of the mainland of Briti h Columbia to the 
west and the coast of the southern extremity of Alaska to the north. 
Dixon Entrance or Sound, to the north, has an average breadth of 
thirty-three miles. Like most places on this coast, it has been several 
times re-named. The name Perez Inlet was given to it by Bodega in 
1775, and it has also appeared on maps as Douglas Entrance, Granitza 
Sound and Kygahne Strait. The water between the Queen Charlotte 
Islands and those fringing the maiuland to the west has been named on 
some charts, rather inappropriately and in quite modern times, Hocate 
Strait. It has a rudely triangular form, with a width at the south, 
between Cape St. James, and Day Point, Milbank Sound, of eighty-eight 
miles; at the north, between Rose Point and Stephen',; Island, twenty-



QUEEN CUARLOTTE ISLANDS. 3 B 

scYcn miles, this being the shortest tra>crsc from any parL of the 
Queen Charlotte Islands to those adjac:cnt to the mainland. 

The island may be regarded as a parily submerged mountain range, General char-

1 · · · 1 d f h f' '\ r I l l d ac•er of tbo >01ng a contrnuation nort i-wostwar o t at o v ancouYcr s anc an I slands . 

the high region of the Olympian Moun Lains of the north-wostcm angle 
of ·w ashington Torri Lory. There is, however, a wide attachment of 
low level land, forming the whole north-oasterll part of Graham Island. 
A line drawn from the southern extremity of the islands to thefr north-
we;;tern point bas a bearing of N. 25° ,V.,* and this may be taken as 
representing the direction of the mountain axis. The islands arc 
included in north latitude between 54° 15' and 51° 55', in west longi-
tude between 131° 2' and 133° 5'. 'l'he extreme length, from point to 
point, is one hundred and fifty-six mile ;-j- the greatest width, in a 
direction at right angles to the longLh, fifty-two miles. It is impossi blc 
to form even an approximately correcL estimate of the area of the 
islands, owing to the uncertainty which still obtains as to the true 
po:iition in longitude of the west coast. The islands forming the main 
chain , and ropresonLing the mountain axi s arc, from south to north, 
Provost, ~Ioresby, Graham and Nol'th Islands. The fil'st wa named 
after Caplain (now Admiral) Prevost. North Island, so called by 
Dixon in 1787, was named Isle do Langara by Caamano. Pre\ost 
faland bas a lengLh of eleven and a half miles ; though I believe that 
the extremity of the land forming Capo St. James is separated from 
Prevost Island proper by a. na!'row channel. l\Iorosby Isl:md i::; i-;evonty-
t wo miles long, bnt the explorations 11ow reported 011 ]iaye resu lted, 
by the tracing out of the channels on its cast coast, in loaYing it a 
more skeleton . Graham Island has a longLh of sixty-seven miles, with 
the width above assigned as the maximum of the group. Jorth Island 
i about five miles in extreme longlb. The separation of the larger 
island:; may be said to be accidental, as it docs not depend on any 
fundamental stru ctural feature, but on the casual inosculation of inlets 
or fiords which characterize both the eastern and western coasts. 

From the southern extremity of the islands to Cumsbowa Inlet, in Coast line. 

latitude 53°, the east coast i:i dissected with inlets, which generally 
have bold rocky shores, and either end blindly among the mountains 
or inosculate laterally with oth er s, cutting out brge islands. Tllo 
inlets in their main diroctions conform 1.o two principal beari11gs, 
being either nearly parallel with or transverse to 1.he direction of the 
main mountain axis. They are generally deep, and northward 
to the latitude of Laskeek the sea to the eastward is so also. Beyond 

•This and other bearings throughout the report are given with reference to the true meridian . 
t Distances in this and the succeeding descripti'e portion of the report are stntetl in nautical 

miles. 
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t his place banks begin to appear, and the northern part of Ilecate 
Strait is comparatively quite shoal. Channels imilar to those pene­
trating the mountain axis further south are rcpresenLcd in Graham 
Island by the expansions of J\Iasset Inlet and its associated lakes, and 
by Naden Ilarbor. In the case of Masset Inlet, howcver,a wide border 
oflow land cuts the inlets off from direct communication with the .·ea 
to the east. This has been brought about in the manner explained in 
a subsequent division of this report which treats of the superficial 

Mountains and geology. The highest and most rugged part of the mountain axis of 
lowlands. the islands is found in latitude 52° 30', where many peaks bear con­

siderable patches of perennial snow, and ri e to altitudes probably 
surpassing 5,000 feet. Southward, high mountains arc again found 
opposite J3umaby Island, but toward C:-.pc St. James the land gradually 
falls. About Houston Stewart Channel none of the summits probably 
surpass 2000 feet. Northward, about the heads of Cumshewa and 
Skidcgatc Inlets, and on Louise Island, the laud is very rugged, with 
many summits exceeding 3000 and 4000 feet. Beyond Skidcgate, 
however, in connection with the appearance of the Tertiary formation, 
the surface becomes much less mountainous, and though the axis of 
the islands is still well marked, the mountains about the head of 1\fasset 
Inlet appear seldom much to surpass 1000 feet in height, and neat' 
North Island low hills only occur. Graham Island may, in fact, be 
divided into two differently characterized regions by a line drawn from 
Image Point, Skidcgatc Inlet, to Jal-un River, on the 11orth coast. To 
the south-westward of this line is a country hilly and even mountainous, 
but so far as ob erved almost always densely forest-clad, with trees 
which attain large dimensions where not too much exposed. North­
eastward lies a low, fiat or gently undulating country, which seldom 
exceeds 300 feet in elevation. This country is also densely wooded, 
the trees often attaining magnificent dimensions. 

The west coast of the islands was examined in a few places only; a 
concise description of it is, however, given by Vanconvel', who coasted 
along it in September, 1793, from North Island southward . As li ttle 
can yet be added to this, it may be quoted entire.* 

Vancouver's "From this point, which I have called Point North, we found the 
descriptionof l t l ' f th 1 fi t t k d' t' S 14 Trr ' the west coast. genera renc mg o ese s 1ores t'S a e a 1rec ion . 11 ., T 

twenty-two miles to a projecting land, appearing like two it!lancls, the 
west extremity of which I named Point Frederick [Frederick I ·land] , 
antl then S. 17 E., twenty-six miles to a high, steep, clitfy hill, named 
by Mr. :Qixon Hippa Island; this ended in a low J_Jrojccting point to 

•A Voyage of Discovery to the N. Pacific Ocean, &c. London, 1801. Vol. IV., p. 283 et seq. 

t Printed N. H W., by an accidental error. 
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the north-eastward, off which lie some breakers, though aL no great Vancouver's 

distance. The coast to the .N.E. and S.E. of Hippa Island appeared fh'!0,~~st~~~~tt. 
to be much broken, parLicularly to the south-eastward, where a very 
.extensive sound takes an easterly direction, named by Mr. Dixon 
Rcnncll's Sound; its entrance, by our ob cnations, is in laLitude 
53° 28', long itude 127° 21'. Having reached this extent about dark, 
we hauled our wind, and plied under an easy sail to preserve our 
station until the next morning. At the dawn of the following clay, 
Wednesday, the 25th, we continued along the com;t, compo cd of steep, 
mountainous precipices, divided from each other by the water; those 
seemed to have gradually increased in height from Point No1·th, from 
whence along the shores to this extent were some scattered islets and 
rocks at a small distance from the land. Our progress was slow, the 
wind being light, accompanied with pleasant weather. At noon, in 
the observed latitude of 53° 2', longitude 227° 22', Ilippa Island by 
compass bore N. 42 W., and a conspicuous projecting point near the 
southem-most land in sight, which I named Cape Henry, S. 82 E. ; 
these forming the outline of the coast, lie from each other S. 32 E . and 
N. 32 W., 15! leagues apart. This cape, situated in latitude 52° 53', 
longitude 227° 45f, forms the south point of a deep bay or sound, its 
shores apparently much broken; to this I gave the name of Englefield 
Bay, in honor of my much esteemed frien<:l, Sir Henry Englcfield. 
[Since partly Slll'veyecl]. ILs north point of entrance, lying from Cape 
Henry N. 27 W., at the distance of scYen leagues, I named Point Buck, 
which also forms the south point of entrance into a sound falling deep 
back to the easLward, named by mo Cartwrigbt's Sound. Its north 
point of entrance, which, likewise after my very particular friend and 
phyHician, I named Point Hunter, lies from Point Buck N. 25 W., 
distant ten miles, and a little within this line of direction is an island 
near the northern shore. 

"From Cape Henry, which we passed in the afternoon, at a distance 
of four or five miles, the shore~, i:;o far as we bad reached by sunset, 
i:;eemed to be compact, and to take a more easterly direction. The 
southern-most land in sight bore by compass S. 72 J1]., the nearest 
shore N.N.E. five miles, and the northern-most land in sight N. 33 W. 
Dm-ing the night the wind was light and "Variable, by which means 
out· di;;tancc from the coast was increased greatly beyond what I had 
intended. At daylight on Thursday, the 26Lh, the land near the south 
extremity of Queen Charlotte's Islands, which is named by Mr. Dixon 
Ca,pc St. James, was seen bearing by compass S. 87 E., the northern­
most Janel in sight N. 68 W., and the ueare:;t shore N. 11 W., four or 
five leagues distant. 

"With a favorable though light breeze, our coul'SO was directed 

• 
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along the shore, but at too groat a distance to admit of our making 
any particular or exact delineation of it; nor is the sketch we were 
enabled to obtain of those islands to be considered as correct, or to be 
depended upon, because their numerous divisions would have demanded 
a smToy that would have occupied infinitely more time than wo had 
now to bestow. Our examination was wholly confined to the general 
direction of the shores, and to ascertain the position of their conspicuous 
projecting points. Towardi:; Cape St. James the land was very mode­
rately clc-rnted, but, like that on the northern part of the islands, it 
i:OSe g radually to rugged and uneven mountains, which occupied the 
centre of the country, descending towards its extremities to a less 
height, and is of a more uniform appearance." 

On the Jiscovcry and earlier voyages to these islands and adjacent 
region~, ~•few notes may be given, forming an intcl'estiug page in the 
history of our knowledge of the IV est Coast of America. 

i~~~~~a~f Juan In l:rnz the Viceroy of Mexico fitted out a carm·el and pinnace to 
discoYCl' the 'Straits of Anian.' The origin of the name Anian 
appears to be obscure, but it was usecl to designate a supposed northern 
passage between tbo Atlantic and Pacific Occ<ms. The conduct of the 
expedition w<lK entrusted to a Greek pilot, Apostolos Valerianos, com­
mouly ea lled Juan de .Fuca. The story of tb is navigator, whieh 
need not Lore be quoted, has been doubted, and no record of bis 
voyage ean be found among the Spanish archives of the period, which 
have now come to light; but the accordance of his statement of the 
occurrence of an important opening in the coast of the continent in a 
latitude approximately given, with the fact of the existence of the strait 
afterwards in 1788 called by his name by l\Icares, establishes a strong 
presumption in favo1· of his veracity. De .Puca may therefore be 
supposed to have been the first to discover any part of the territory 
now forming the Province of British Columbia. 

Narrative ofDe It is related that in 1630 the Court of Spain, having intelligence of 
Fonte'svoyage.somc expcditioni:; attempted in tbat year by the people of Boston, New 

England, Bartholemew De Fon Le was appointed to command a squadron 
fitted out at Callao, in Peru, to oppose them.* Ilis vessels were 
name<l the Holy Ghost, Saint Lucia, Rosary and King Philip. The 
detaili:; of his voyage arc circumstantially given, but it is unneces­
sary to quote them. Leaving Callao in 1640, he sailed nortlnvard 
along Lhc Pacific Coast, and entered what he:callecl the Archipelago of 
St. Lazarns on the 14th of June. This is said to be situated in 53° N. 
latitude, and through it he sai led 260 leagues in intricate channels 
amollg islands, making some very extraordinary geogrr.phical dis-

* Obserrntions on the Pasmgc between the Atlantic and Pacific Oceans, &r. W, Goldson, 
Portsmouth, li93. 
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coveries. It is Cllstomary to suppose that the a.ccount of this voyage Its supp_osed 
. fi t" d "t b b t "t · tl · t" t th t .tmendac;ty. is a more c 10n, an I may e so, u i is wor 1 porn mg ou a i 
shows some signs of being at least founded on fact, though the distances 
and other circllmstances arc evidently grossly exaggerated, whether 
by De Fonte himself or some compiler of the account of the voyage. 
The latitude given-for which somewhat wide limits of enor must be 
allowed-runs nearly thi-ough the centre of the Queen Charlotte 
folands. Sllch a navigation as Do Fonte describes, among islands, may Reaso'?s for 

. . attachmg some 
have been made anywhere on tlus part of the \"'{est Coast. R1s state- importance to 

. . the narrative. 
mcnt does not seem to tmply that the 260 leagues was made m any 
one direction, if any valllc be set on those figmes. Sllbsequent writers 
interested in making out a case for the North-west Passage, have fitted 
in De Fonte's descriptions with the Yicw of making them reach as far 
as possible across the continent.* The very state ment of the exist-
ence of an oxtensi,-o archipelago in this latitude shollld go some way 
in proving the partial authenticity of the narrative, as the character 
of that part of the West Coast then known was quite opposed to such 
an idea. In a 'river' up which he sailed he says there was a fall of 
water till half flood, bllt that an hour and a quarter before high water 
the flood begins to set strongly into a ' lake. ' Such places are not 
uncommon among the intricate fiords of this coast. Ono between the 
two expansions of ~fosset Inlet would almost precisely answer the 
description. Ono of his officers, Bernardo, is said to have examined a 
certain river with three Indian boats, each made of a tree 50 or 60 feet 
long, accompanied by two Jesuits, 20 of his own people, and 36 natives. 
In size, number of poroon's which they arc fitted to contain, and mode 
of construction from a single tree, those exactly correspond to the fine 
canoes which the Indians 0f this pal't of the coast actually make. 
Lastly, as Goldson points out, the names Conibasset, Conasset, Areuna 
Mynhassot closely resemble some found on the coast. This resemblance 
is more, however, with the names ending in at or aht of the Indians of 
the west coast of VancouYer Island and Cape Flattery or Classet. 

In response to a request by Ml'. J. F. Whiteaves when oncrao-od in Infon?1iition 
' b o supplied by 

working out the collections of fossils obtained by Ml'. J. Richardson in W. rr. Diill. 
tl11.e Queen Charlotte folands in 1872, Mr. W. H . Dall, well known by 
his researches on the West Coast, furnished a memorandum on the 
earlier voyagers to the Queen Charlotte Islands.t This I have made 
the basis of the following chronological r ecord of discoveries up to the 
time of Vancouvel', amplifying it considerably, and making a few 
corrections. 

*This may be seen in a Map by :.\fr. De !'Isle, 1752, and in the Map accompanying Goldson's 
volume. 

t Published in Vol. I, Part l, Mesozoic Fossils, 1876. 
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On the 25th of January, 1774, Ensign Juan Perez, previously em­
ployed in the Manilla trade, sailed in the eorveLLe Santiago, from San 
Blas, touching at:Monterey, California, from whit:h he sailed June Gth, on 
an exploring expedition to the north, accompanied by Pilot Eslernn 
Martinez, and Rev. Fathers Pena and Crespi, chaplains. The first Janel 
seen, July 18, 1774, was that of t he Queen Chadotte Islands, in lati­
tude 5-±0

, to the norLh point of which Perez gave the name of Co. de S. 
Margarita [North Cape of VancouYer], and to the high mountains, 
Sierra de San Cristoval. Fincli ng no anchomge, they turned south­
ward without landing, and on the 9lh of August anchored in a port 
stated to be in latitude 49l0

, and probably Nootka Sound. This he 
called Port San Lorenzo. The :mLhori ties for this voyage are the nar­
ratives of Perez, observations of Martinez, and the joumal of Friar 
Pena, MSS. copies of which were obtained from the Imperial Archives 
of Madrid, by the United States Government, in 1840. An account 
was also published in 1802, in the introduction to the \oyages of the 
Sutil and JJiexicana. This was the first voyage actually known to 
have beeu made norLhwarcls by the Spaniards aflcr 1603. 

Immediftlely after the r eturn of Perez, Viceroy Bucarelli ordered 
another expedition to examine the coast as far ns lalitucle ti5°. Captain 
Bruno IIeceta, in charge of the Santiago, witb Perez as ensign, and 
the schooner Sonora in charge of Juan de Ayola, with l\faurclle as 
pilot, in company with the schooner San Carlos, sailed from San 
Blas, J.farch 15, 1775. The captain of the San Carlos became insane 
before they were out of sight of land, and Ayola was detached to take 
his place, and stopped at )Iontercy, wbile Lieutenant Francisco de la 
Bodega y Quach·a took his place in charge of the Sonora. l\fost 
accounts are erroneous in stating that Ayola accompanied the expedi­
tion northwards. The schooner was atlacked by the natives near 
DestrucLion Island, north of Cape l\Ienclocino; and being Yery unwilling 
to proceed, Ileceta, in the Santiago (with Perez), seized the 
opportunity to relum to Monterey. Bodega and l\Iaurelle, in the 
schooner Sonora, however, kept on their way. They saw :i\fount 
Edgecumbe about the middle of August, and afterwards landed in Port 
Remedios (the Bay of Islands of Cook), and, sailing down the com~t, 
named the strait north of Queen Charlotte Islands, Perez Inlet [now 
Dixon's Sound], and coasted along the shores of the said iolands at a 
considerable distance, without examining the capes and bays. Th ey 
then returned to Monterey, doing a little surveying on the Oregon and 
Californian coasts by the way. 

These expeditions of the Spaniards in the North Pacific were singu­
lady barren of geographical results. What information was obtained 
was, moreover, carefully concealed. ·when Cook, therefore, began the 
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exploration of this part of the coast of America, he was absolntely 
without authentic reports of its naLurc. Ilis instructions, based on the 
fact that IIcarnc bad found the extent of the American continent to 
be Ycry great northward, were to begin a search for a pa>;sagc to Ilud­
son's Bay uorth of the 65Lh degree. Ilc did not 'isit the Queen 
CharloLtc Islands. IIc left King George's Sound (Nootka) for the 
north in April, 1778, but owing to stormy weather did not sight the 
land again till he reached laLitndc 55° 20'. 

In 1786, La Pc1·ouse coasted along the shore of the Queen Charlotte La Pcrousc. 

I slands, and was the fir t to suggest their separation from t he main­
land. (Arteaga anrl Bodega, in 1779, did not Yisit them.) Uc named 
(on his chart), in the north part, Baio de Clonard; ::i bay in the south 
part, Baio de la Tonche; the south cape, Cape Hector, and some small 
i;,;lands off it, Isles Keronart. IIe sailed to the eastward sufficicntl y to 
satisfy himself that a deep inlet' extended between the islands and the 
mainland. Ilis Isles FleurieL1 arc on the main coast, south and east of 
the Queen Charlotte Islands, and arc the Princess Royal Islands of 
Duncan. Ile gave no 11ame to the Queen Charlotte Islands. 

In 1786, Captains Lowrie and Guise, iu the Captain Cook and Vessels visit.ing 

E · :fi t L ' · B 1. • · d · 1 f t d' the Islands in xpenrnent, Let ou" m omuay, vis1te, 111 trn course o a ra mg1186. 

\Oyagc, the Queen Charlotte Islands. They have left no information 
on record in regard to it, but as they are said to have sailed in a direct 
course from QLwcn ChadoLtc Sound (which they named) to Prince 
William's Sound, it appears not unlikely that they passed inside the 
Queen Charlotte Islands. In Lhc same year, Captain Ilanna,* in the 
Sea Otter, from l\Iacao, is stated to have traced the coast northward 
from Nootka to ncal'ly the 53nl degree of laLitudc, and probably visited 
the Queen Chat"loitc Islands. Tn September, 1786, Captains Portlock 
and Dixon, in the Ifoig George and Queen Charlotte, made the 
land of the west coatit of the islands, uear Ilippa Island, but finding 
"no harbor uor the least sign of any inhabitants," bore up and stood 
to the southward . 

In 1787, Dixon, in the Qiteen Charlotte spent mo1·e than a month Account of the 

on the coast of the islands (July lst to Angu t 3rd). Uc gave the ~/;~g.s by 

name to the islands which they still bear, naming also Dixon's 
EnLranec, orth Island, Cloak Bay, Hippa Island, Rcnncll's Sound, 
Ca,pe St. James and IIJbitson's Sound . ·with the exception of the last, 
which is now cal led Houston Stewart Channel, all these names still hold. 
Dixon did not land anywhere, but the anonymous narrator of his voyage 
devotes 29 in1gcs of his volume to the proceedings on the coast of tbc 

"'Captain Hanna appears to have been the first to engage in the for trade on the coast of what 
is now British Colurr.bia. lie sailed from China in a brig of about 60 tons, reaching King 
George's Sound (Nootka) in August, 1785, and sold his car~o in Canton the following year for 
$20,600. Captain Cook had indicated N ootka as the best place known to him for the trade. 



10 B GEOLOGICAL SURVEY OF CANADA. 

View• pnblish-Queon Charlotte Islands. · Many interesting details concerning the 
ed by Dixon. b h inha itants arc gh·on, and t ough the map accompanying his Yolume· 

is rough, his numerous bearings ha\e boon of essential value in fixing 
the position on the chart of tbo yet unsurvcyed west coast. IIo also 
gives a view ofIIippa Island (p. 205), sketches of Cape St. James and 
the island now called Frederick Island (p. 214), an excellent plate of a 
Iraida woman with labret (p. 226), and illustmtions of a wooden dish, 
labrct and spoon (pp. 188, 208). On tbo 2nd of July he attempted to 
enter Cloak Bay and Parry Passage, between :~forth and Graham 
Islands, but was prm·ontod from doing so by the strnngth of the tide. 
Captain Dixon subsequently sailed southwn,rtl along the. whole west 
coast, coming in with the land by day and sfanding off at night. On 
July 25th (S t. Jn,me-s' Day) ho rounded the south point, with the 

Land proved to intention of circnmnayigating the islands, but owing to light variable 
be insular. winds, turned back, after having cruised northward on the east coast to 

a latitude given as 52° 59', but which may probn,bly have been about 
half-way between Cumshewa and Skidegate Inl ets.* In this position, 
high land was in 'iew to the north-west, neal'ly 30 leagues distant, which 
was identified as that seen when near the north cud of the islandP,. 
proving to Dixon's satisfaction that the land ho had been coasting 
along for nearly a month was a group of islanus. Dixon surmised 
that the land was not continuoul:l from mooting some of the same people 
on both sides. During this visit to the Queen Charlotte Islands, 1821 
sea otter skins wore purchased, which at the prices then current in Can­
ton must have been worth about $90,000. Dixou met, on his l'eturn, off 

Colnctt and the on trance to Nootka, Captains Colnott and Duncan, in the Prince of 
Dun}an. }Vales and Princess Royal, which had been fitted out in London 

by tbo same company of ad,·enturors that Dixon himself wal:l connected 
with. On August 9th, 1787, they parted company, Dixon steering for 
the Sandwich I slands, Colnett and Duncan for the Queen Charlotte 
Islands. In 1788, Duncan sailed through the strait between the islnnds 
and the mainland, which we do not know to have been clone proYioul"ly. 
He also named the Fleurieu Islands (of La Porouse) the Princess 
Royal Islands, after his vessel. In August of the same year, Captain 

Douglas. 

. Gray. 

DouglaR, in the lphigenia, fitted out in China, coasted along part of the 
north shore of the islands, rounding Rose Point, and uaming it. IIe 
then sailed southward, between the islands and mainland. In 1789, 
Captain Robert Gray, of the sloop Washington, of Boston, v isited 
the east coast of the Queen Charlotte I slands. He appears i.o have­
loft N ootka for the north in April. Gray called the islands Washington 

*There is some uncertainty in Dixon's latitudes about the south part of the islands. 1'be 
latitude given would place him opposite Cumshcwa Inlet; the po3ition assigned is obtained by 
addi ng 10', this being the correction fouad necessary by Vancouver for Dixon's position of Cape 
St. Jame~ . (Vancouver, Vol. IV., p . 287). 
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Island, being ignorant of Dixon's name, and apparently of the foot that 
there were several largo islands.* The North West America, a 
schoonol' of about 40 tons, built by Meares, at Nootka, in 1788, com-
manded by Robert Funter, lofL Nootka shortly after the TVashington, 
and had returned to that place from a trading voyage in the Queen 
Charlotte I slands on the 9th of Juno, 1789, when she was seized bythe 
Spaniards. As in his instrnctions to Captain William Douglas, corn- Douglns nnd 

mantling the Iphigenia, and also in charge of the N. rV America, Funter. 

Meares (Sept., 20, 1788,) specially directs that in the following summer 
the N. W. America should examine and trade along the east shore 
of the Queen Charlotte Islands (which he calls the Great lsland). It 
is probable that the coast was visited early in 1788 by Funter. Douglas, 
in the Iphigenia, quitted Nootka on June 3rd of the same year, sailed 
northward between Queen Charlotte Islands and the mainland, aml 
afterwards Yisilod the north eoast of Graham I'lland, naming the 
entrance to :Jiasset lnlet 111' Intire's Bay, the passage between North arnl 
Grab am Islands, (now called Pany Passage), Cox's Channel, and a coYe 
in the sou Lb side of North Island Beal'8 Ifarbour. Douglas stayecl 
about a week in Parry Passage. His people are the fho;t white men 
absolL1toly known io have landed on the Queen Charlotte Islands 
(p. 266) , and in his narratiYe published by Meares, ho gives some inter-
esting particulnrs of his iniorcoui·se with the natives. 

On the 29th of June, 1791, Joseph Ingraham, in iho brig I-fope, Ingraham. 

of Boston, anchornd in a harbour on the sonth-wostt side of the Queen 
Charlotte I sland;;, which ho called }Iageo's Sound, aftei· one of iho 
owners of his Yossol. .About these islands and the coast of the con ti-
nont immediately adjacent to them he remained during the entire 
1mmmor, and having collected a large cargo of furs, sailed for Canton 
in the autumn. lie appears to have named two places on the north 
coa~t Hancock's RiYort and ()raft's Sound, now called :Jfasset and 
Virago Sound. 

The Columbia, Captain Gray, made a second voyage from Boston 
in 1790-D 1, and was occupied trading on the cast coast of the Queen 
Uharlotto Island8 in August mid Septcm ber, 1791. Gray fell in with 
the IIope in this vicinity on July 23rd. lie wintered at Clayoquot, 
Vancom-er Island, and built a , mall Yossel there, the Adrenture. 

On August 22, 1701, Captain Htienne Marchand, in the French ship ,
1 1 

d. 
1\ arc ian 

Solide, which had visited Sitka Sound, made the entrance of Cloak 

• It has been stated that Gray first identified North Island, and traversed Parry Passnge. 
North Island is, howe,·cr, shown with some accuracy on Dixon's map, pub li heel in 17~8 . and it 
is further improbable that Gray reached this place, as Douglus, coming a few weeks after the 
time of his supJJosed visit. found the niitivcs with 1>lenty of furs to trade. 

t Greenhow. North West Const of America, 1840, p. 120. 
t Perhaps, howe,·cr , named after the Hancock, Captain Crowell, of Boston, in the fur trade 

in 17~L 
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Bay, between North and Graham I. lands. While the ve sol stood off 
and on, a boat party entered and explored the bay and adjacent Parry 
Passage (or Cox's Channel). The first chart in detail published of any 
of the Queen Charlotte Islands harbon;, was that prepared by Mar­
chand's party. It is said, however, that Ingram inserted plans of 
several harbours in a manuscript journal of his voyage. The Solide 
Sllb equently visited the west coast of Graham Island for some distance 
to the southward, and then departed for Barclay Sound. 

In 1793, the Spanish corvette Aransasu, Lieutenant Jacinto 
Caamano, in company ·with the sloops Sutit and JJfexicana, sailed 
from San Blas to Nootka. Thence the two last-named vessel:; departed 
for the Strait of J nan de Fuca, while Caamano, sailing northward, 
explored various parts of the coast to the 56th parallel of latitude, 
including the north shore of the Q11oon Charlotte Islands, where ho 
applied the name Isle do Langara to North Island, and those of 
Estrada and M:azaredo to :M:assot and Virago Sounds. 

Gray's mate, Ila well, in the Adventure, and aflorwards Gray 
himself, in the Coulmbia, al:;o returned to the Qlloon Charlotte 
Islands to trade in this year. . 

In 1793, Captain George Vaneot1vor, in His Majesty's sloop 
Discovery and armed tender Chatham, arrived on the west coast, 
and began the series of explorations and surveys which occupied 
parts of three years, and ro~ulted in the correct delineation of the 
main foatllres of the coast from the 30th parallel northward, and west­
ward to Cook's Inlet and Kadiak. In July, 1793, he sailed northward 
between the Queen Charlotte .Islands and the mainland, sighting them 
several times from a distance. In September, l 793, he was again in the 
Yicinity of the Queen Charlotte Islandt-i, and in coasting down the west 
shore, correctly outlined it. IIe giYos some obsorvatiom; on its 
character and bearings from point to point, which have all'oady been 
quoted. Ile named at this time Point North, Point Frederick (Frederic 
Island), Englefielcl Bay, Capo Ilonry, Point Buck, Cartwright's Sound 
and Point llunter. 

In August, 1794, Vancouver again passed southward along the west 
coast of the Queen Cluirlottc Islands, bllt, owing to thick weather, 
scarcely saw them, and was not able to add to his notes of a former 
year. 

K~mberofves- It would be uninteresting, even were it possible, to follow the -various 
~~,~~le~" the fur traders who mu t have visited the Queen Charlotte Islands after· this 

time. It is more than probable, indeed, that many -vessels resorted to tb o 
islands during the later years included in the above record, for Van­
couver gives a list of no loss than twenty-one which wore engaged in 
the fur trade between the north-west coast of America and China in 
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1792. Little 01· nothing was added to our knowledge of the islands 
after these oarliel' voyages till t hey were visited in recent years by 
seYeral vessels of the Royal Navy, and sketch-plans made of fiOmo of 
the harbours. The fur trade declining rapidly, attention appears 
to have completely withdrawn from Lho is lands until 1852, when 
the IIudson Bay Company di spatched a pal'Ly of men in the brig 
Una, Ca1)tain Mitchell , to di cover t he locality from which several DGi scovcry of 

old. 
specimens of gold had been brought by Indians. This " ·as found to be 
in Port Kuper, or Gold Harbour, on the west coast. The gold was 
found in a small irregular vein, which was soon proYod to run out in 
every direction. The quantity of gold obtained by the e:s:peditiou was 
considerable, but has been variously stated. The enterpri se was soon 
abandoned, but the discovery for a time created quite afitrore-tho first 
gold excitement of British Columbi a-arnl the locality was vi itccl by a 
number of miners, but with no fur ther success. In July, 1859, ~Ir. 
Downie, with a party of twenty-seven, provisioned for three month . 
star ted for Port Kuper, or Gold Harbour, reaching it on August 6th, 
They disco\crecl a few specks of gold, but no paying vein. U r. Downie 
appears to have been the first to discover t he coal in Skiclegate Inlet. Discovery of 

About this time a Captain Torrens also went with a party to prospect Coal. 

on the Queen Charlotte Island ·, and nanowly escaped massacre by the 
Skidcgate Indians. The IIaidas have always borne a bad character, 
and have plundered coasters on one or more occasions, detaining a 
portion of the crew as slaves. Fear of the possible behaviour of the 
Indians has frequently deterred private individuals from visiting the 
islands. 

In 1852, II. :!If. S. '11hetis visited Port Kuper, the sket ch of thi s Dates of Sur­

port being made by G . .M:oore, master. The sketch of the entrance to s\'1~~gh! . 
Cumshowa Inlet is by Captain T. Sinclair of t he lluclson Bay Company. 
In 1853, H. M. S. Vii-ago visi tccl Virago Sound, the entr::mce to ~fassct 
Inlet and H ouston Stewart Channel. A sketch of Virago Sound was 
made by G. II. Inskip, maste1· ; of Masset by H. N . Knox, mate ; of 
llouston Stewart Channel by Messrs. In kip, Gordon, and Knox. The 
sk etch of Parry Passage, though not directly attributed to the officers 
of the Virago, was also doubtless made at this time. II. ~L S. Alert 
visited Virago Sound and IIouston Stewart Channel in 1860, making 
some additions to the previous sketches of these places, and a line of 
soundings off the east coast of Graham I sland, from near Cape Fife io 
Ski<legate, and thence to Cumshewa. In 1862, II. M. S. Hecate 
visited Skincuttle, to prevent violence being clone to the miners then 
engaged there, and made a line of soundings from that place to Bonilla 
I sland. In March, 1864, the same vessel v isited IIouston Stewart 
Channel, making some additions to the sketch. Skidcgato Inlet was 
(in part) carefully surveyed by D. Pender, Master, R. N., 1866. 
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In 1872, Yrr. James Richardson, of the Geological SnrYcy of Canada, 
at the request of genLlcmen interested in opening a coal mine at 
Skidegate, spent nearly two weeks in that inlet. The acconnt of his 
investigations is published in the Report of Progrcl<s for 1872-73, and 
the fossils colleutecl by him form the subject of Ml'. \Vhiteaves' memoir, 
already refcl'l'ccl to, of a short report by 1\fr. Billingi;*, and a note by 
Principal Dawsont. 

The best chart which I was able to obtain of the Queen Charlotte 
Islandti is thaL of the Admiralty, bearing corrections up to 1 62, and 
n nmbered 2±30, on a scale of fifteen miles to one inch. This is said to 
be based chiefly on Vancouvcr'r:; i\Ul'vey of 1792, corrected by a Russian 
chart of 18·!9, and by :Thfr. lnskip in 185!. It is nothing more than 
a very rough sketch of the main out! ines of the islands. A considerable 
l)Ortion of the cast coast is represented on the Admimlty charts 
1923 A. and 1923 B., published subsequent to December, 1874, but i;; 
li ttle altered from the last. Of Skiclegate Inlet there is a nearly com­
plete and accurate plan (No. 48), on a scale of one mile to an inch. 
There is also a sheet of plans of harbors (No. 2168), printed subsequent 
to 1864, g iv ing moderately correct tikctchc · of Houston Stewart 
Channel, Virago Sound, and the entrance to l\fasset Sound; Ycry 
imperfect ones of Curnshcwa Inlet and Parry Passage. A small book 
of sailing directions for the i1:1lancls, by G. Inskip, was ah:io issued by 
the Admiralty in 1853, but has apparently been recalled or allowed to 
become out of print, as I have been unable to procure a copy. Some 
directions for naYigaiors are, howcl'cr, to be found in lmray's North 
Pacific Pilot, 1870, Vol. I., i)robably derived from the last mentioned 
work. Iu giving a descriplion of the islands, the east coast is followed 
from the souLh northwards, and such notes as may be u~eful to vessels 
visiting the coast, ·whether the result of personal ob::ie1·vations or dcriYed 
from the Pilot, arc inserted. 

GENERAL DESCRIPTION OP TIIE ISLANDS. 

The southern extremity of the land of the Queen Chaelottc Islands, 
is a chain of rocky islets and rocks called lHles Kcrouart b.Y La Pero use, 
which runs off from Cape St. James three and a half miles, in a sonth­
south-castcrly direction, corresponding with that of the mountainous 
axis of the group. SLrnkcn rocks must exist still further from the land 
in the Rame line, as Vancouver notes that Gray, of the Columbia, slated 
that his vessel struck and received some malerial damage, on a rock 
lying at a much greater distance (Vol. IV. p. 287.) Dixon gives a fairly 

• Report of Progres3, 1872-73, p. 71. t Ibid, p. 66. 
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accurate Yicw of U10 rocks.* 1b een by myself at a distance of somersicsKcrounrt. 
miles to the north-ca::;t, they appear to form tht'ee gl'onps, the fit'st 
lying do:sc to Cape St. J amcs, cousi:sting of two large rocks, the second 
of one large anJ scveml smaller rocks, aud the third and farthest 
southward, of two or three rocks of :some size and a number of lesser 
ones. 'l'hesc little islets arc very remarkable in appearance, i;tanding 
boldly up with rounded tops and vertical cliff;; on all sidcR. Even the 
smaller rocks have the same pillar-like fol'm, so frequently found where 
a rocky cO<tst i;; exposed to the foll 1;wcep of a gt'cat ocean . They sen·e 
as secure breeding places for innumerable gull1;, puffins and other sea-
bil'ds. The southern point of Cape St. James is a Ycrtieal cliff about 
cq ual in height to the lai·gcr of the i8lauds lying off it. The land 
gl'aduallyrises northward, till aboutIIouston Stewart Uhannel it has in 
many place;; a p robable clcrntion of 2000 feet. Cape St. Ja mos appears 
to be the southern extremity of an island about one mile in diameter, 
which has heretofore been drawn as forming a pal't of Prevost Island. 
The narrow channel which 8cparatcs i t from thc lattcl' run:; west-sonth-
wcstwanl. The cast coast of Lbi>:l and Prevost Iolancl to East Pointt is Enst coast Prc­
bold, and frequently formed by a cliff facing the sea. This part of"ostlsland. 
Prevost Island is indented by two bays or inlcLs, the southern apparently 
inconsiderable, the northcm pt'obably three or foul' mile:; in depth. 

From East Point the shore runs north-wostwat'd seYon and a quarter nous 011 Stcw­
milcs to Moore IIcad, at the south-cast entrance of Houston Stewart art Channel. 
Channel. The shore is much bl'okcn, being pcnelratotl by several 
inlet::; which rnn back among the high hill8. Several small islamls lie 
off it, of which one is bold, dcni;cly tree-clad, and has a height of about 
150 feet. Houston Stewart Uhanncl runs west two and a half miles, 
and then turning abrupLly, south-west three miles. From the knee 
thL1s formed Rose Harbour, an inlet nearly throe miles long, nms north-
·wat'd. Like the main channel, it has a width of about ihree-quarter:; 
of a m ilc. Its wcstem side, especially to the north, is bOl"dcred by high 
hills, while to the north-ca;;t it is separated by a narrow neck of low 
wooded land from South Cove of Carpenter Bay. A stream which has 
been called Sodmond .River on the chart, enters at its head from the we t . 
At the west entrance to IIouston Stewart Channel lies Anthony Island, 
on which the Indian Yillagc generally kn()wn as l{instints is situated, Ninstints. 
and a number of smaller islets. ~ o villages exist in other parts of the 
inlet. Those marked on the chart have been temporary houses, most 
of which have now disappeared. In the nc ighborhood of Houston 
Stewart Channel the hills or mountains cvcl'ywhere rise steeply from 

*A Voyage Round the World, but. more particularly to the North-west Coast of America, by 
{)aptain llcorgc Dixon. London, 1789, p. 214. 

t N.1mes printed in it"lics in this portion of the report are these give,n by myself, or in use by 
the Indians, but which have not previously been published. 
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the shore, and there is no arable land, scarcely indeed any soil properly 
so called. The tl'Oos, from the oxposecl position of this part of the 
islands arc rather sLun tod, and show much dead wood. They grasp the 
almost naked rocks. A strong tide 1·nns Lhrough Ll10 channel, the flood 

f0°0°~~~\~~-~ setting oastwal'd from the Pacific, w hilo the ebb flows in the opposite 
direction. Thiti is very favoul'ablc to tbo oxi,.;tonce of certain forms of' 
marine life, and the rocks are alive with sea-urchins, star-fish, acorn­
shells, mussels, chitons, holoLhurians, &c. The bottom was found on 
dredging to consist of gravel and sholly sand, except in Lhe sheltered 
bays, where it is mud. 

Soundings and At about four miles from the eastern entrance to Ilouston Stewart 
shoalo· 

Channel the depth is said to be !:JO fathoms, which gradually shoal:; to 
20 fathoms within a mile of it. The soundings then become very irre­
gular, ranging from 30 to 7 fathoms. In the channel the de1)th Yaries 
from 11 to 20 fathoms. Within the entrance point on the north side 
there is a snug bay bordered by a sandy beach. There is also good 
anchorage for a small craft east of Ellen I sland of the chart. Caro 
mu. t be o:s:ercisod in sailing up the channel, as there are ·ovoral rocks 
which contract the available width. Roso Ila1·bour is secure and capa­
cious, with anchorage at from 6 to 15 fathoms, but with kelp and shoal 
water along its eastern shore. The basin at its head is full of little 
islands and rncks, and should not be entered . Im1'ay gives t he follow­
ing directions for entering Ilouston Stewart Chaimel from the eastward. 
When abreast Capo St. James, the vessel should eloso the land to lt 
miles, and coast along till the entrance opens out. AfLer passing a 
convenient distance southward of the largest or outer island (Anthony 
Island), off the southern end of which an extensive ledge of rocks 
extends south-westward, the channel will show itself. A bare flat rock 
about 50 feet high, which should be kept on the port hand, is a good 
guide. 

Danger Rocks. Off the point, between the cast entrance of Ilouston Stewart Channel 
and Carpenter Bay, to the north, are the North and South Danger 
Rocks. These arc low rocky islets, but arn said to be surrounded by 
sunken rocks. In entering Houston Stewart Channel from the north­
ward they should be given a wide berth. The point above mentioned 
is low and densely wooded. At a little cove on its north side, protected 
by rocks and foll of kelp, is an Indian house, which appearn to be 

Carpenter Bay. occupied at some seasons. Carpenter Bay, botw;!en Iron Point on its 
norLh-westorn and I slet Point on its souLh-eastorn side, is a little oyei· 
two miles wide, and runs westward about five miles. On its south 
side are two small bays, the western of which has already been men­
tioned under the name of South Cove, as approaching near to the head 
of Roso Harbour. In its head i.s good anchorage for a small schooner 
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in from 6 to 10 fathoms. It is not quite land locked, but sheltered from 
the only direction otherwise expo. ed by a little rocky reef which runs 
out from its cast side. The bay ends westward in a narrow arm, which 
receives two streams of some size. It resembles the head of Rose Har­
bour in being filled with little rocky islands and rocks, and though well 
sheltered would be unsafe even for small craft. The general m::pect of 
this inlet and the country surrounding it is like Lhat of Houston Stewart 
Channel. Thickly wooded mountains rise everywhere from the water's 
edge to heights frequently exceeding 1000, but rarely if evermore than 
2000 feet. The shore is generally rocky, with deep water off it, and 
beaches are infrequent and not extensive. The timber being of small 
stature and gnarled is not of any great prospective value, and agricul­
tural land docs not exist. There were many seals here at the time ofScals. 
Olli' visit (June 17th), playing in the water or ly ing on the rock . Some 
mothers carried their young on their backs, the two heads coming up 
together in a most amusing manner. 

Collison Bay, lying between the last and Skincuttle Inlet, is about a Collison Bay. 
mile and three-quarters wide, with a probable depth of two miles. It 
runs up into a narrow arm, which was not examined. Several small 
islands and rocks lie in its mouth, and it does not appear to be service-
able as a harbour. 

Skincuttlc Inlet is five and a half miles deep, with a width between Skincuttle 

its entrance points of four miles. A number of smaller inlets and Inlet. 

coves open from it. The north side of the inlet is formed by Burnaby 
Island, and from the north-west angle Burnaby Strait runs north-
ward to Juan P erez Sound, and separates Burnaby Island from the 
cast shore of Moresby Island. In 1863-64, Skincuttle Inlet was the 
scene of the exploits of a certain :M:r. Francis Poole, calling himself a 
civil and mining engineer. He subsequently published a volume 
called "Queen Charlotte I slands,"* which is chiefly remarkable for 
the exaggerated character of the accounts it contains. :M:r. Poole 
gives a rough sketuh map of Skincuttle, on which he has named most 
of the features. I have retained his names in so far as I have been 
able to recognize the localities to which they are intended to apply. 

The shores of Skincuttle Inlet resemble those of other parts of the 
island already described, being in general bold, and rising at once 
from the water's edge either to low hills or mountains of some height. 
The inlet appears to be continued westward by low land, but owing to 
the fact that the mountains were perpetually covered with mist during 
our siay in this place, it is possible that there are hills of some height 
at a little distance from the shore. Near the north-western angle of 

"' London, 1872. 
2 
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the inlet the mountain rise steeply to a height of 3000 feet or more, 
being the highest yet met with in proceeding northward. The surface 
of the country is forest-clad, but as before noticed many of the trees 
are dead at the tops. When sheltered flat land occurs, however, they 
are well grown and healthy looking. The Spruce (Abies Menziesii), 
Hemlock (Abies Mer-tensiana) and Cedar (Thuja gigantea) arc the most 
abundant, the latter chiefly near the shore. A lders (Almts Oregona) 
and Crab-apples (Pyr-us rivular-is) form small groveti near the beach 
where the land is low. In the narrower passages where no heavy seas 
can enter, the trees seem almost to root in the beach , and their branches 
hang down so as even to dip into the water at high tide. Where a 
narrow beach occurs in these sheltered localities, vividly green grass 
spreads down till it meets the yellow tangle which grows up as far as 
the tide ever reaches. Owing to the dampnes of the climate, a few 
days exposure at neap tides does not seem to injure the sea-weed. Ferns 
also grow abundantly on the trunks and even on the boughs of the trees, 
both living and dead, and green moss forms great club-like masses on 
projecting branches. Large trunks, overthrown and dead, become at 
once perfect gardens of moss young trees and bushes, though lying 
high above the ground supported on piles of yet earlier windfall. 
Similar features characterize the forest bordering the shores elsewhere 
throughout the whole southern portion of the Queen Charlotte IAlands, 
and-it is unnecessary to add-render locomotion in any other way 
than by boats or canoes along the shore nearly impossible. 

Thfl entrance to Skincuttle Inlet is south of a chain of islands which 
may be called the Copper- Islands, and lie east-north-east and west-south­
west. It is a mile and a half wide, but should be used with caution, as 
there is reason to believe that a rock, sometimes bare, lies in it. The 
passage to the north of the Copper Islands is contracted, and with one 
or more rocks in its nanowest part. The first opening on the south 
side of the inlet, and best anchorage, is Harriet Harbour of Poole, of 
which a careful survey, with soundings, ha been made. It is two 
miles east of the south entrance point of Skincuttle Inlet, and runs 
southward one mile. It should be entered by the channel on the we t 
side of Haniet Island, which lies at its mouth. A vessel should be 
kept nearer the west side of the channel, (as several little rocks covered 
at high water lie along Harriet Island) and run some distance beyond 
the inner encl of the island before bringing too, to avoid the shoal bank 
which lies off its point. The depth is about 8 fathoms, with good 
holding ground, and the harbour is well sheltered from most directions, 
though subject to heavy puffs from the valleys at its head when a 
southerly gale is blowing. 

A mile and a half west of Harriet Harbour is Huston Bay of Poole 
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This is a wide inlet which runs southward about four miles, and then 
turns to the west, in which direction its extremity was not visited. 
High mountains ri c from the shore near its head. 

At the western end of Skincuttle Inlet are three indentations of the 
coast, of which the southern appears to be George Harbour of Poole. 
The northern, lying at the entrance of Eurnaby Strait, may be called 
Tangle Cove. It is a well sheltered anchorage for a small schooner, 
but a shoal, the extent of which is unknow11, lies off its mouth. The 
entrance is between a small island which lies at its south side and two J;.?olomite 

J., arrows. 
other li ttle islets to the north. In it lies a rock which uncovers at low 
water. Th e mountains at the head of Tangle Cove are steep, and 
probably reach 3000 foet in height. Part of their upper slopes are 
bare of trees, but apparently covered with peaty moss, where not com­
posed of rock. Two and a half mile northward of Burnaby Strait is 
D olomite Narrows. The strait is here not more than a quarter of 
a mile wide, and the channel is crooked, obstructed by rocks, and shoal, 
having from six to eight feet only of water at low tide. The current 
is not strong, however, and our schooner pa ·sed safely through, though 
it is not to be recommended as a passage for any craft larger than a boat 
or canoe. All parts of Burnaby Strait must, indeed, be navigated 
with great caution , as there arc many rocks, and a large proportion of 
t hem are covered at high water. Just south of Dolomite Narrows, 
from the west side of the strait, opens Bag Eiarbour, expanding within 
to a basin nearly a mile in diameter. Ou the south shore of Buruaby 
Island, constituting the north side of Skincuttle H arbour, is a bay, with 
several small islands in front, which may be a good harbour, but was 
not examined. Further east, in the vicinity of the abandoned copper 
mine, Blue Jay and Kingfisher Harbours of P oole, are mere rocky 
coves, scarcely commodious for boats. 

Granite Point, on the north side of the entrance to Skin cuttle, is a Granite Point. 

rather remarkable ·whitish crag, separated by a narrow neck of low 
land from the main shore. The east side of Burnaby Island from this 

to Scudder Point-a distance of about five miles-was not 
: , < f}:lined. There is, however, a deep bay to the north of Granite 
Pf>ia~ with a high island ly ing in its mouth. The Bolkus I slands 
form a chain about two miles long, ly ing east and west in the centre 
of Skincuttle Inlet. They are five in number, with many small rocks 
and reefs. The land is low, and on the western and largest of t he islands 
t he soil appear to be good, though now covered with dense forest. 

· Burnaby Strait is nine miles in length, running northward six and a Barnaby Strait. 

half mi les beyond Dolomite Narrows, and gaining eventually an average 
wid th of a mile and a quarter. Nearly abreast Dolomi te Narrows on 
Burnaby Island arc two conspicuous mountains-The Twins-estimated 
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BurnabyStrait. at 1500 feet in height. One and a half miles north of the :rarrows, 
I sland Bay, two miles deep, runs westward. It is named from a num­
ber of small islands-about seventeen-which it contains, and may 
probably be too rocky for a safe harbour. Four mile north of the 
N arrows, a passage opens westward between the north shore of 
Barnaby I sland and Huxley I sland. On t he west side of the northern 
entrance to Barnaby Strait is Skaat 1-Iarbour. This is a bay two and 
t hree-quarter miles wide, with a total depth of abot1t throe miles. In 
its mouth lies one large island- TVanderer I sland-and several smaller 
ones. The harbom turns into a narrow inlet in its upper part, which 
was not visited, and terminates among high mountains forming a por­
tion of the axial chain of the islands. Skaat IIarbour was not sounded 
or carefully examined, but from the character of i ts shores would 
probably afford good anchorage, especially behind Wanderer Island , 
and if so, it is the best for large vessels in this vicinity. It li es near 
t he seaward opening of Juan Perez Sound, AU Alone Stone and Jfonument 
Rock forming good entrance marks to Burnaby Strait. The harbour 
will probably be found <l.eepost on t he Wanderer Island si<l.e, as there 
is an extensive field of kelp off the opposite shore. The entrance to 
Skaat Harbour on the southern side of-Wanderer Island is very narrow. 
At the angle formed between iL and t he shore of Burnaby Strait are 
two small coves affording anchorage for a schooner, but with wide ticle­
fiats at their heads, which a short distance below low-water mark fall 
away very rapidly into deep water. The eastern point of --wanderer 
I sland , in line with that of Centre I sland, lea<l.s over Limestone R ock, a 
mile to the southward of the latter. This is a dangerous reef, bare 
only at low water, but not extensive, though a second rock, dry at low 
water only, lies a short distance south-east of it. 

Burnaby Island The north shore of Burnaby Island, five and three-quarter miles in 
length, lies east--north-east and west-south--west, and is nearly straight 
on t he whole, though with a few shallow bays, one of which bas been 
called Section Cove, and is again referred to in this report. Alder I sla.nd 
lies about t he centre of t his stretch of coast. It is about half a mile 
in diameter, nearly fiat, and there is probably a good anchorage be­
hind it, which should, however, be approached from t he norLh, as the 
S aw Reef runs out from the shore of Bumaby Island to the eastward , 
and this part of the coas t is, moreover, broken and rocky, with large 
fields of kelp extending off it. 

From Scudder Point the shore trends somewhat west of south , allow­
ing the outer of the Copper I slands to be seen. The hills on the north 
side of Burnaby I sland are not high , being estimated at from 300 to 
500 feet. A considerable width of low land stretches back from Scudder 
Point, covered with an open growth of large but gnarled spruces, th 
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trnnk of which arc not simple, but fork upwards, as they arc often 
found to do in exposed situat ions. Little beaches of coarse clean-washed 
g ra.vel fill the spaces between the low shattered rock masses, which 
s1n·oad widely between high and low water marks, with evidence of 
the action of a hca.vy surf. In a cove on the north side is a strongly 
built but abandoned Indian house. 

Huxley I sland is about two miles in length, from north to south. It 
is very bold and remarkable, rising rapidly from the beach to a height 
probably exceeding 1000 feet. ..A.breast the north-west point of this 
island, in mid-channel, a cast of the dredge in 70 fathoms was obtained, 
the bottom being a fine sandy mucl. 

Juan Perez Sound has been so named in honour of the re1rntod dis· J
8

uandPerez 
oun . 

coverer of the Queen Charlotte I lands, who, though he appears rather 
to have had that honour thrust upon him than earned it by courage in 
his exploration, probably deserves some recognition.* This opening, 
between the north of Burnaby Island and Ramsay Island, bas a width 
of eight miles. It runs north-westward, giving off a number of smaller 
inlets and bays, aucl is continued in a north-north-westward direction 
by Darwin Sound, by which it communicates with the uppe1· ends of 
the long inlets which run westward from Laskeek Bay. From the 
centre of a line joining the outer entrance points, to the southern 
entrance of Daewin Sound, Juan P erez Sound is thirteen and a half 
miles in length. On its south-western side are Werner Bay, Hutton 
Inlet and De la Becke Inlet. Those terminate in narrow channel or Inlets and 

fiords, which run up among the axial mountains of l\fore by Island, I sland;. 

and owing to the short time at my disposal, and comparatively unin­
teresting character of the rock sections, wore not examined to their 
heads. From Werner Bay two small inlets branch. Hutton Inlet 
appeared to be about three miles long; De la Boche Inlet nearly six 
miles, with a low valley, hemmed in by mountains on oitbe1· side, 
running north-westward from its extremity. None of those openings 
seem to be at all well adapted for harbours, as the shores arc bold 
and rocky, seldom showing beaches, and the wa.ter to all appearance 
too deep for anchorage. The Bischoff Islands are low, but like the rest 
of the coun try, densely wooded. There is a sheltered anchorage for 
small schooners between the two larger islands, but it mu~t be entered 
from the westward, and with much caution, owing to the number of 
rooks and sunken reefs which surround it. Sedgwick Bay, about three 
miles deep, in the south shore of Lyell I sland, was merely sketched 
from its entrance. It ap1)ears to be too much exposed foe a harbour, 
as southerly winds draw directly up Juan Perez Sound. 

' As nlrendy mentioned, J\Iaurelle, in 17i5, nrtmed the stra it to the north of tho islands after 
Perez , but his name has been superseded by Dixon's. 
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The north-east side of Juan Perez Inlet is formed by a group of 
islands, of which Faraday, Murchison and Ramsay Islands arn the 
largest. Ramsay Island is two and three-quarter miles in length, east 
and west. Bold hills rise in the centre of the island, which is densely 
wooded. Its south shore is high, with ::;ome rocky cliffs. Two small 
islets lie off the north-east shore, which is rugged and composed of 
solid rock. The north-west shore has several coves, but none suited 
for anchorage. Murchison Island is two and a half miles long; Fara­
day Island nearly two miles. Both are low. Between Ramsay and 
Murchison Islands is a little group composed of Hot Spring Island, 
House Island and a few morn small islets and rocks. Between Hot 
Spring and House I lands is a good anchorage for small schooners, 
sheltered on all sides but the north. On the south side of Hot Spring 
Island is the spring from which it has been so named. Its situation is 
easily recognized by a patch of green mossy sward which can be seen 
from a considerable distance. Steam also generally hovers over it. 
The actual source of the water is not seen, but is probably not far from 
the inner edge of the mossy patch. The surface is composed of broken 
fragments, more or less· completely concealed by bush and sod, and the 
water is first seen lower clown, where it issues in a number of little 
streams over a considerable breadth, and :flows out upon the beach. I 
bad no thermometer reading ufficiently high to take the temperature 
of the warmest stream , in which the hand could scarcely be held with 
comfort. Other rills, probably coming less directly from the source, 
are comparatively cool. The water has a slight smell of sulphuretted 
hydrogen, and a barely perceptible saline taste. The stones over 
which it flows in some places bow traces of a whitish deposit, and the 
streams and pools are choked with a slimy conforvoid growth. On 
stripping off the sod of the portion of ground not covcrnd by trees and 
bushes, the earth is found to be quite warm. The Indians bathe in a 
naLural pool in which the waters of one of the streams collect; it is 
partly foll of sofL mud, but hard in the bottom. 

Running northward from the end of Murchison Island is a chain of 
small islands about four miles long, which may be named the Tar 
Islands, as the Indians report that on one of them bituminous matter 
is found :oozing OL1t among the stones on the beach. The southcm 
island of the group-Agglomerate Isbnd-has apparently been burnt 
over, and is covered with standing dead trees. It alone was visited, 
and owing to some confusion in the bea1fogs taken for the purpo e of 
fixing the others, their number and po ition as shown on the map is 
somewhat uncertain. Outside the e islands lies a single low island 
with a few trees, which may be called Tuft Island. 

Rocks dry at low water lie between Faraday and Murchison Islands, 
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and there are several small rocky islets and low-water rocks in the 
vicinity of Hot Spring and House Islands. Vessels entering Juan 
Perez Sound had therefore better do so to the south of Ramsay Island, 
till the narrower channels have been carefully surveyed. No bottom 
was reached with 94 fathoms of line in the centre of the Sound south 
of Ramsay Island, nor in another place about a mile south-east of the 
extremity of Bischoff Islands. No other soundings were made here, 
but the water seems to be everywhere deep. 

Lyell Island is about ten miles in extreme diameter in both east and Lyell Island. 

west and north and south bearings. It is separated by Darwin Sound 
from the main coast of Moresby Island to the south-west, and is com-
posed of high hilly land, generally rising at once from the shores to 
heights of from 600 to 900 feet, and attaining in a few instances toward 
the centre of the island a height probably exceeding 1000 feet. It is 
densely wooded, and where patches of low land exist bears some fine 
timber. Sedgwick Bay, already described, indents its southern shore, 
A-tli Inlet its northern. The east coast was not surveyed, and is merely 
sketched in on the map. Darwin Sound from its southern entrance, to 
White Point is eleven and a half miles in length, and lies north-north-
west south-south-east. It is irregular in width, but is a fine navigable 
channel. In the south entrance no bottom was found with a 94-fathom 
line. In entering from the southward, Shuttle Island looks nearly 
round. The channel on its eastern side should be followed, as this 
seems to be quite free from impediments. Abreast the north end of 
Shuttle Island in this channel a cast at 18 fathoms was obtained. A 
mile beyond this point is an inconspicuolis low rock in mid-channel, 
with a second bare only at low water a short distance to the north of 
it. The flood tide sets up Darwin Sound from the southward into the Tide. 

various inlets, and then eastward to the open sea again by Richardson 
and Logan Inlets. The ebb in like manner draws through from end 
to end in the opposite direction. The tidal current must run about two 
knots when strongest. 

The south-west side of the sound for four miles from the south Bigsby Inlet. 

entrance is rocky and broken, with several coves and little inlets. 
Bigsby Inlet then runs in two and a half miles west-north-westward. 
It is a gloomy chasm, scarcely half a mile in width, but surrounded by 
mountains higher than any yet seen, and probably not exceeded by 
any in the islands. These rise steeply from the water, sometimes 
attaining in the first instance a height of 3000 feet, and are in places 
nearly perpendicular, but are generally well wooded, the trees clinging 
in the crevices of the rocks. Further back, especially to the south-
ward and westward, massive summits of bare granite rise to a height 
of 4000 to 5000 feet, with their upper gorges and shady hollows filled 
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wiLh d1·ifted snow-fields. We were overtaken by evening in this inlet 
on July 2nd, and could scarcely find a strip of beach wide enough to 
spread our blankets down on for the night. 

Shuttle Island, though low, is rocky. The channel to the west of it 
is pL'obably deep enough for vessels of any class, but should not be used 
till it has beeu properly surv-cycd. There is a rock, covered at high 
water, on the west side of its norLhern cnLrance. 

A mile and a half farther northward, and opposite the inner end of 
Echo Ilarbour. Richardson Inlet, is Echo Harbour. The entrance to this harbour looks 

like a shallow cove from outside. We entered it on July 4th in search 
of a place to anchor, and were surprised to find the 'passage into the 
harbour. It runs southward about a mile, and is surrounded by high 
hills which toward its head rise to rugged mountains. The outer part 
of the entrance is about 10 faLhoms in depth; the sides then approach, 
leaving a channel scarcely 300 yards wide beLwccn abrupt rocky 
shores. In the harbour propel' the depth is everywhere about 15 
fathoms, decreasing gradually towa1·d the head for a short di stance, 
and then running steeply up to a flat which is parLly dry at low water, 
and above high water mark forms a narrow gl'assy beach. The bottom 
is soft mud, and excellent holding g round. A very narrow pas age 
leads westward from the bottom of the harbour into a wondcrfolly 
secluded little basin, scarcely a q uartcr of a mile in diameter. With 
the exception of a channel in the centre, this is nearly dry at low 
watct'. Into its head flow:; a largo brook, coming from the mountains 
to the south-westward. 

Iligh moun- Two miles north west of the entrance to Echo Ilarbour, the shore line 
ict~~-~~~f Bay falls back to form Ktun-kwoi Bay. This runs up in several arms, which 

were not minutely examined, among the bases of rugged snow-clad 
mountains, which rise very steeply from the shores, or at the sides of 
the narrow valleys by which the heads of the inlets are continued in­
land. The highest peaks probably exceed 5000 foot in altitude, and 
the dol:lobte grandeur of Lhe scenery of the region is almost oppressive. 
The axial mountains of ltforosby Island form a high and partly snow­
clacl sierra from the north encl of J nan Perez Sound to this place. They 
appear to culminaLe hero, and are not such a prominent feature further 
southward. It is probably to this part of tne range that Perez's name 
of Sierra de San Cristoval may be applied with groaLost propricLy. 

Crescent Inlet. Cr c;scent Inlet may be considered as forming the extension northward 
of Dal'win Sound. It turns gradually through nearly half a circle, 
from a north-north-west Learing to a direction nearly west-south-west, 
and is over four miles in length, though its actual extremity was not 
visited. It is a fiord, with steep mountainous and wooded sides, but it is 
probably not so deep as most similar inlets, as thel'e are stretches of 
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beach of some length. The mountains at its head are not so high as 
those in the last bay, and if Tasoo Harbour, on the west coast of 
Moresby's Island is correctly placed, the distance across to it from the 
head of this inlet cannot be greu,t. I did not hem·, however, that the 
Indian:; hu,ve any trail across from this place. The most conspicuous 
peak in the vicinity of Crescent Inlet is on its north side, at the angle 
of the bend. This mountain is about 3000 feet in height, with a sharp 
summit, which at some points of view appears to be tripple. It is 
partly bare and was named Red Top. 

From the wide indentation of the coast which is named Laskeok Bay, :Waters open-
. . mg from 

four la1·gc mlets run westward, of these the two southern, which have Laskeek Bay. 

been named Richardson and Logan Inlets, open into the head of Darwin 
Sound. Richardson Inlet is about ten miles in length, with an average 
length of about one and a half miles. Its southern ide is formed by 
Lyell Island, its northern by Kun-ga Tan-oo and Inner Islands, from east 
to west. The inlet, i straight with moderately bold shores, Kun-ga 
Island is over 1000 feet in heighL, forming a good mark at its entrance. 
There is a low rocky reef, however, some distance cast of the outer 
point of Kun-ga, and a second off the south point of the same island. 

ear Dog Island there are several small islets and rocks. The channels 
between Kun-ga and Tan-oo and i.he latter and Inner Island arc proba­
bly deep, though the first shoulcl be navigated wit,h caution, and care 
taken to avoid the east encl of Tan-oo Island, as several rocks and 
patches with kelp lie off the Indian village there. About three and a 
half miles west of Dog Island, on the south side of Richardson Inlet, is 
a cove, where a small schooner can find a convenient anchorage,­
probably tho neaeest stopping place to Laskcck village. There is a 
ruiucd Indian house in the cove. The wet:> tcrn end of Richardson Inlet 
is contracted to a width of abot1L a quarter of a mile, and obstructed by 
a small island and scrnral r eeks. The tide runs through the pa sage 
with considerable force, and it it:> unsuited as an approach to Echo Ilar­
bour, though the most direct way in from the sea. A-tli Inlet, about 
three miles deep, and with two main arms, was sketched from its outer 
points. It did not appear to be a good ha1·bour. 

Logan Inlet is about, seven miles in length, with a small bold rock, Logrtn Inlet. 

COYerecl with trees-Flower-pot I sland-in its mouth. One other small 
island lies close to the shore on its southern side, but it is otherwise 
free from obstrnct,ions, and con 'titutes a fine navigable channel, and 
the best approach to Echo Ilal'bour. V cssels shoulcl enter to the north 
of .Flower-pot Island, and keep on up the centre of the channel. 
Kun-ga Island, as already ment,ioned , is high, ha Ying been estimated at 
1500 feet. Ti-tul Island, small and with low limestone cliffs, lies off 
its north voint. Tan-oo and Inner I slands are also bold> rising to 
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rounded hills of a nearly uniform. heighth of about 800 feet. They are­
not without some good g ravelly beaches, though generally rocky. 

In the inlets and bays just described, in the vicinity of Lyell I slandr 
there is a considerable quantity of fine timber, trees of great stature· 
growing in all moderately level and sheltered places. The most abund­
ant tree here, as elsewhere on the islands is Abies Menziesii. The 'yel­
low cedar ,' Cupressus Nutkatensis, occurs rather sparing ly toward the· 
beads of the inlets. The Laskeek or Klue Indian village, is situated on 
the eastern extremity of Tan-oo I sland. It is one of the most populous 
still remaining in the Queen Charlotte Islands. 

The two northern inlets from. L askeek Bay m.ay be called Dana and 
Selwyn Inlets. In the mouth of Dana Inlet is a small, high, rocky 
island, of rounded form, which may be called Helmet Island. A second 
small island is near it, and from most points of view the channel be­
tween the two is not seen. Care mu t be taken to avoid mistaking this 
island for Flower-pot Island, in the mouth of Logan Inlet. Dana Inlet 
is six and a half miles long, and runs nearly due westward, with bold 
shores. At its extremity it turns northward, communicating by a 
narrow but appar ently deep passage with Selwyn Inlet, and thus cut­
ting off Tal-un-kwan Island, seven miles in length. The hills on this 
island are rounded and regular in form, and rise to elevations of from 
800 to 900 feet. Selwyn Inlet run westward, parallel to the last, for 
about seven miles, and then turning north-westward, runs fo1· a like­
dislance in that direction, giv~1g off three arms, one of which forms at 
high-water a passage for canoes into the uyJper part of Cumshewa 
Inlet, and separates Louise Island from the main shore. A small island 
lies off the north entrance point, with a low rock off it. The remainder 
of the east-and-west roach of the inlet appears to be free from obstruc­
tions, with the exception of a small rock near the south shore. After 
giving the islets at the north entrance point a wide berth, a vessel 
should keep the north shore on board, t il Jin five miles the eutrance 
of Rock-fish Harbour is reached. This harbour is formed by a book­
shapecl projection of low land, at the angle of Selwyn Inlet. It runs in 
westward for about a mile and a half, with a width of about half a mile, 
and an average depth of about :fifteen fathoms. It is a secure and wcll­
sheltered anchorage, more easi ly entered than Cumshewa Harbour. 
The west branch of Selwyn Inlet was estimated to run four miles west­
south-wcsiwarcl, and cannot be more than nine or ten miles from the 
upper arms of Mitchell or Gold Harbour, of the west coast. A low 
valley was observed to run some distance we tward from the head of 
this branch. Of the two remaining arms of Selwyn Inlet, one appears 
to encl blindly in about two miles, the second running north-north-east­
ward, forms the communication with Cumshewa Inlet already alluded 
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to. Th ese upper arms of the inlet aie environed by high and rugged 
mountain , of which, however, owing to persistently wet weather, no 
good view was obtained. The passage to Cumshewa is narrow anJ 
walled in at both sides by mountains which rise very steeply from it. 
The land on Louise Island to the north of Rock-fish Harbour is also 
very high and bold. Like those before described, the shores of this 
inlet are densely wooded. 

The positions of Reef Island and the Low Islands in Laskeek Bay have 
not been fixed with any accuracy, and they are merely sketched on the 
map. The first-named is steep along the water's edge, and a reef runs 
about half a mile southward from it. 

From the mouth of Selwyn Inlet, the coast runs north-eastward for Const between 
. . Laskeek nnd 

seven miles, w1 th several small bays, fully open to the sea, and gen er- Cnmshewa. 

ally rocky. About mid-way a remarkable limestone point, named 
Point Vertical, from the attitude of the beds, projects. It is connected 
with the main bore by a narrow spit, on which stands an Indian 
house. North of it are two small islands,-Limestone Islands,-bobind 
which the tide, running southward along the coast, forms a race at ebb. 
Skedans Bay is strewn with sunken rocks and fully open, and should on 
no account be entered by vessel . A large stream enters its beau, 
which can be seen at some distance inland forming a high wateifall, 
and which, according to the Indians, flows out of a lake of some size high 
among the mountains. The Skedans village forms a t1emi-circle round Skedans village 

the head of a small bay or cove-very rocky-which indents the south 
side of a narrow isthmus, connectiug two remarkable nipple-shaped 
hills with the main shore. This peninsula is situated at the south en-
trance point to Cumshcwa Inlet, and between it and the Skedau8 
Islands lying off, the tide forms a mce. The Skedans Islands form a 
mark in entering Cum hewa Inlet from the south, but are only sketched 
on the map. They arc low and tree-clad. 

Cumshewa Harbour, of the Admiralty chart, is shown as about five Oumshewa 

miles iu depth. This opening is in reality, however, a long inlet, run- Inlet. 

ning westward fifteen miles, and sending a prolongation southward to 
Selwyn Inlet. It differs in it8 somewhat greater width, and the low 
character of the land on its northern shore from the inlets to the sou Lb, 
and in fact marks the junction, on the cast coast of the i land, of the 
mountain region and flat country underlain by the comparatively un­
disllU'bed Cretaceous rocks. There is more beach along the shores than 
in the southern inlets, and wide tide-flats, indicating shoaler water, 
which is not only found in the inlet itrnlf, but now extends far off the 
coast. The shores are quite bold, however, in some places toward the 
head of the inlet, and the water probably deep. The mountain outh 
of the extremity of the inlet and on Louise I sland are high and carry 
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snow in abundance, which doubtless lasts all summer. These appear 
about as high as any yet seen, from which it is evident thaL the axial 
range docs not gradually die away northward, but is here suddenly in­
terrupted. NorLh of the extremity of the inlet, some miles back from 
the shore, rounded hills estimated at about 1000 feet are seen. 

Outside the mouth of Cumshewa Inlet, north of the Skedans Islands, 
the depth is prett:r uniform at about twenty fathoms, with a shelly and 
gravelly bottom. An extensive reef lies nearly a mile off the northern 
entrance point of the inlet, in a south-easterly bearing, with a second, 
seen only at low-water, nearly half a mile further out in the same di­
rection. A \'essel coming from the north should, therefore, keep well 
off the shore till the Cumshewa rocks arc passed, and then stand in to 
the entrance in a north-westerly course. Cumshcwa Island, of the 
chart, is a small barren rock. Kin-gui Island, just within the north en­
trance point, on the north side of the inlet, bristles ·with dead trees, 
and can be recognized easily. About a mile further in is the narrow 
channel by which the inlet must be entered. This is about half a mile 
wide, lying between the north shore of the inlet, and northern edge of 
a very extensive shoal which runs out from the south shore, with a 
broadly triangular form. When the southern point of the peninsula 
whic;.h projects from the north shore of Cumshcwa Inlet, bears N . 65° 
30' (S. 88° W. l\fag.), the northem edge of the wide shoal is just cleared. 
The least depth in the channel is, according to the Admiralty sketch 
(No. 2168), seven to eight fathoms, but as the ketch is otherwi c incor­
rect, too much confidence should not be placed in this measurement. 
A fow patches of the shoal dry at low tide, but the g reater pal't of its 
extent is indicated onl:r by the kelp which grows thickly on it during 
the summer. 

·within the narrows, on the north shore, is a cove, whe1·c a small 
house for the purpose of trade with the native: was built some :rears 
ago, but is now abandoned. The tide-flats arc wide, but off them a 
small schooner may find a prctt:r sccu l'e anchorage, though the tide­
which runs strongly in the mouth of this inlet-sweeps round the 
cove. 

Cumshewa Indian \'illage is situated on the north side of the inlet, 
the houses being arranged along the shore of a bay which faces south­
castward. A small rocky island which may be called Village Island, 
lies off it, and is connected wi Lh the main shore at low-tide. 

The ruins of an abandoned village exist on the outer point near Cum­
shewa I land, but this one bas probably never been of great im­
portance. 

On the sketch of Cumshe,va, published by the Admiralty, an an­
chorage with eleven and twelve fathoms of water is shown behind the 
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Peninsula. This is a mistake, as iho bay there is quite shallow. The 
best anchorage for a lal'go vessel is probably to be found on the south 
side, nearly opposite the Peninsula, and abroaBt a stretch of low land, 
at the entrance of a large stream. 

From the entrance to Cumshowa In lot, the coa, t runs north-north- Coa t between 

westward to Spit Point, at the south side of Skidegato Inlet, a distance ~~-hl~~~f~~ ancl. 

of sixteen mile,;. It is indented by two considerable bays, the northern 
of which may be called Copper Bay, from the fact that some work has 
been done hero at one time in examining a deposit of copper ore. Tho 
land is low, and very different in appearance.;,from that of the coast 
southward. In a few placrn> it rises at the shore to a height of about 
200 feet, and generally attains this elevation at some distance inland. 
The projecting points are generally low and flat, formed of gravel clo-
IJOsits, elsewhere referred to as probably indicating a slight elevation 
of the land. In correspondence with the change in the character of 
the land, the beach becomes flat, and shoal water extends far off shore. 
Near Cumshcwa the beaches are almost entirely composed of boulders, 
but show more gravel and sand toward Skidogate, though plentifully 
strewn with errati cs, especially near the projecting points. The sur-
face of the country is densely wooded with trees of largo size. Spit 
Point is low, and composed of sand deposits, which extending north-
ward form the bar or shoal which stretches across the entrance to 
Skidegatc Inlet. 

The country on the north side of the on trance to Skidegate is also Entrance to· 

low. The shoal just referred to runs across from Spit Point toward Skidegate. 

Lawn Ilill, which may be considered as marking the outer north point 
of the inlet. The ship entrance is from the north, with a least depth 
of 11 fathoms. The bar may also be crossed, however, with 3i- fathoms 
of water south of the Bar Bocks, opposite Dead Tree Point. As Skido-
gate Inlet has been surveyed and a r eliable map is published by the 
Admiralty (No. 48), it will be unnecossal'y to add further remal'ks as 
to its navigation. The bar is remarkable in sloping off very gradually 
·oaward, while toward the inlet it dips steeply down into water of 
20 or 30 fathoms. 

Skidegato Inlet runs west-south-westward. At about eight miles Skidegate Inle t 

from the bar it is contracted to a width of about a mile and a half 
between Image Point and that on the north-cast side of Alliford Bay. 
Within this it opens widely , forming two great expansions, which arc 
separated by Maude I sland. The eastern part of the northern expan-
sion is called Bear Skin Bay on the chart, while its western extremity, 
tlU'ning north-westward, forms Long Arm; the total length of the 
Inlet from the bar to the head of Long Arm being about twenty-one 
miles. The deposit of coal which has been mined is situated in the 
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angle east of L ong Arm, and was r eached by a small railway from 
Anchor Cove. Many islands, of which the largest is named Lina Island 
on the chart, are scattered in tho northern expansion of the inlet. 
The southern expansion may be called South Bay. It holds one largo · 
island-South Island- and at its western side passes in to a narrow 
water which becomes Skidegate Channel, and communicates westward 
with the ocean. 

Mountains From t he east shore of the islands the count ry rises g radually till at 
~~/~~/Tu!~~~~. the narrow portion of the in lot, at Image Point, hills exceeding 1000 

feet in altitude border it on both sides. Further westward the moun­
tains increase in height and become more rugged, till the mountainous 
axis of the islands is r eached. This crosses the inlet at Long Arm, 
and shows several summits between 3000 and 4000 feet high, some of 
which carry a little snow all summer on their shady sides. Their 
outlines are not remarkably rugged. Qn the eastern flanks of the range 
the mountains in several places show long slopes with 11teep escarp­
ments and other peculiari ties of form usually found where t hey are 
composed of massive tilted strata. These are in this instance those of 
the coal-bearing Cretaceous series. Westwal'd of t he axis t he moun­
tains are again lower, with rounded forms. 

S late Chuck Many small str eams flow into Skidegate In let, but none deserving to 
Pori~:s~~~route be called rivers. The most considerable is that which has been called 

the Slate Chuck on the char t. It r eaches the inlet about a mile north 
of Anchor Cove, coming from a wide and low valley which runs north­
westward into the mountain range, and is nearly parallel to that occu­
pied by L ong Arm. Slate Chuck Brook is so called from the fact, 
mentioned by Mr. Richardson,* that from a quarry a few miles up its 
course the Indians obtain the dark shaly material from which they 
make carvings. The Indians now appear to know little about the 
upper pad of the Slate Chuck, but say that it comes from a large lake, 
from the other end of whi ch (or near it) flows a stream which reaches 
the head of Masset Inlet. In former years this route was occasionally 
used, part of the distance being accomplished in canoe and part on foot 
through the woods. Of late years it is supposed to have become impas­
sable from windfall due to fires. The Ya-koun River was pointed out to 
me in Masset Inlet as that by which part of the journey was made. 
The distance in a straight line between tide-water at the t wo points 
indicated is about twenty-five geographical miles, or twenty-eight and 
,a half statute miles. 

The shores of Skidegate Inlet are not so bold as those of the fiords 
to the south, and are generally fringed with a beach of greate1· or less 

•Report of Progress, 1872-3, p. 61. 
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widih. The surrounding country is densely wooded, and in the valleys 
or where the land forms a fiat border near the sea, timber of magnifi-Fine timber. 
-cent growth is found. In the cove at Image Point some rude buildings 
have been erected in connection with the dog-fish fishery, in which 

·two persons were engaged at the time of our viflit. Half a mile inland 
a few trees have been felled for the purpose of obtaining wood for 
barrels, and a little opening made ·which enables one to form some 
idea of the straightness and size of the trees composing the forest. 
These are chiefly Menzies spruce (Abies Menziesii), and yield a clean 
white wood of moderately fine grain, and apparently well suited for 
the manufacture of lumber. 

The Skidegate Indian village is nearly half a mile in length, con- Indi:m villages. 
sisting of a row of houses, with the usual carved post;;, fronting on 
Village Bay of the chart. A second village is situated on the east end 
of Maude I sland. This is qui te new, having been formed by the Kuper 
Inlet (or' Gold Harbour') Indians within a few years. 

From South Bay, Skidegate Channel runs nearly due westward ~t~~"fe~~e 
fifteen miles to the Pacific. Six miles from its western opening it 
bifurcates, one arm running probably about west-south-westward, and 
forming an island of the region between it and the main channel. 
About mid-way from South Bay to the west coast, North Arm runs 
north ward about two and a half miles. From South Bay to Log Point-
cight and a half miles-the channel is quite contracted, but two parts 
of it are particularly so, and may be called the East and West Narrows. 
The first includes three miles of the channel, which does not average 
over a quarter of a mile in width, and in one place is contracted to 
about 200 feet. At high tide this has the appearance of being a deep 
open channel with a few small rocky islands and rocks only, but at 
low water ii becomes almost dry for long stretches, with a small and . 
tortuous water-way between gravelly banks. The West Narrows is at East and West 

Narrowt. 
Log Point, is much shorter than the last, and probably not loss than 
two cables in width where least. It is very shoal, however, over a 
great part of its width, with several rocks in the centre near the 
deepest channel. The tides from the east and west meet about the 
East Narrows. The current runs through the channel with great 
force, probably at the rate of five knots in several places. A small 
schooner might be brought through Skidegate Channel, passing the 
narrows at slack water of high tide. She could not be taken through 
both narrows, however, at one tide, as the slack water lasts for a very 
short time. The channel can only be considered navigable for boats 
and canoes. 

At Log Point the channel suddenly becomes about a mile wide, and 
continues to widen slightly till it opens to the ocean, affording no 
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sheltered anchorage. Two miles west of Log Point, the south-western 
branch of the channel runs off, going first sot1thward for about a mile. 
At this point it is blocked by the delta of a brook of some size, which 
enters from the south-east. A bank has been formed here, which dries 
for a widLh of at least a quarter of a mile at low water, and eYen at 
high tide cannot have more than four feet of water on it. This passage 
is therefore only adapted for canoes or boats, and is used by t he 
Indians when travelling between Skidcgate and Port Kuper. A 1cssel 
entering the north arm of Skidegate Channel from the west might 
probably find a secure anchorage in the entrance to the south-west 
arm just mentioned. 

The central portion of Skidcgate Channel, thqugh narrow, occupies 
the middle of a valley of some width, and is bordered generally on both 
sides by low wooded land, sloping gradually up to the foot of the 
mountains, which rise to elevations between 1000 and 1500 feet. This 
is also the case with the arm which projects northward, and a trans­
verse low valley connects this ,with that occupied by the Long Arm. 
Beyond Log Point the channel assumes the general character of the 
inlets of the west coast. The shores become steep and rocky, with 
little or no beach. The trees co1ering the hills become scrnbby in 
appearance, and are mingled with much dead wood. Scarcely any 
soil clothes the slopes, and entensivc patches of bare rock become 
evident among the foliage. The higher mountains are from 1500 to 
2000 feet in height. Their summits are frequently bare, and show the 
characteristically green tint due to a sphagneous covering of moss, and 
small bushes, as distinguished from the usual sombre hue of the conifers. 
The 'yellow cedar' (Cupressus Nutkatensis) becomes abundant toward 
the west coast, but is generally of no great size. 

The distance from Lawn Hill at the entrance to Skidegatc, to Rose 
Point is forty-six miles. The coast in some respects resembles that 
between Cumshewa and Skidcgate, and is straight and open, with no 
harbour, and scarcely even a creek or protected cove for canoes or 
boats for long di tances. The beach is gravelly, and sometimes coarsely 
stony, to the Tl-elt River. Beyond this it becomes andy, and though 
not without some gravel, continues to hold this character to Rose 
Point. Lawn Hill is evidently formed by an outcrop of Tertiary 
volcanic rocks elsewhere described. For many miles northward, bank 
of clays and sands are found along the shore, and for about seventeen 
miles northward from the Tl-cll River these frequently rise into cliffs 
fifty to one hundred feet in height. These arc generally wearing away 
under the action of the waves, and trees and stumps may be noticed in 
various stages of descent to the beach. In some l)laces dense woods of 
:fine upright .clear trees arc thus exposed in section, and there must be 
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much fine sprnce timber on the wide low country which stretches 
back from the shore towal'd 1\fasset Inlet. Veryfreqllcntly the timber 
seen on the immediate verge of the cliffs and along the shore is of an 
infcl'iOL' q llality, owing to i Ls exposed position. The soil where shown Soil. 
in the cliffs is generally quite ~andy, or peaty in hollow places in ·which 
water has collected. Sand hills, or elevations resembling such, arc 
seen in some places in section in the cliffs, and it is likely that further 
inland where these are not follnd the soil bas a better character, though 
the fact that the upper layers of the drift deposits arc of sand and 
gravel renders it probable that it is generally light. 

North of the range of cliff:; the tihore is almosL everywhere bordered Sand hills and 
by sand hills, which are covered with coarse grass, beach-pea and lagoons. 
oLhcr similur plants, and would afford fine grazing for cattle. Behind 
these are woods, in some places burnt and the trees generally under-
sized and scl'ubby. Tbis part of the coast is also characterized by 
lagoons, and is evidently making, by the banking up of the sand 
undel' the action of the sea. The large1>t of the lagoons opens at Cape 
Fife of the chal't, running so uthward some miles, and according to the 
Indians communicating with a second ful'ther inland. The mouth of this 
fol' ms a safe harbolll' fol' boats or canoes at high tide, but is nearly dry 
at low water. 

The TI-ell RiYer just alluded to reaches the sea ten and a half miles TI-ell River. 
north of Bonlde1· Point, at the entrance to Skidcgate. It is a stream of 
some size. For about three miles above its mouth it runs nearly 
pal'allol to the shol'c, about half a mile back, and separated. by a Jo,v 
swampy strip of land of that breadth only from the sea. This land is 
of comparatiYely modern formation, being composed of sand and gravel 
banked up by the action of the waves. It is partly open and in part 
covered with spruce trees of no gl'cat size. .A. ruined Indian hou e, Ruined house. 
which mu t have beeu ...-ery large, stands about three miles south of 
the mouth of the ri vc1-, and near this the Indians say it formerly 
dcbollehcll. This is prnbably correct, though it can scarcely have been 
during the existence of the building of which traces are now seen. 
The water of thi>:> i·ivcr ii; of a dark coffee or amber colour, and a similar 
tint lli:>tinguisbcs that of all stream of the nol'thern low part of the 
islands. In the bay to the 1101-lh of Cape Ball an Indian village, ofD.eserted 
which ::;omc of the houses arc sti ll standing, was furmerly situated . villa~e. 
The Indians report that at very low tides patches of hard clay appear a 
long wa,y off Cape Ball. They relate further that many JlCars ago a 
vessel went ashore on these. hoals, and got off only by throwing over-
board many things, of which one was a brar;s cannon. On some parts Gold. 
of the shore neat' Cape Fife magnetic iron sand is abundant, and in this 
nu mcrnu,,; 'colourn' of gold can easily be fo und. 

3 
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Rose Point was so nameu by Douglas in 1788, but is known to the 
Haidas as Nai-koon, or long nose. It is a remarkable promontory, 
dependant apparently on no geologieal feature, but caused merely by 
the meeting of the currents and waves from the southward and west­
ward round the corner of the island. The inner part of Rose Point, 
near Cape Fife, does not differ from the low wooded coast to the south, 
though according to Indian accounts there are inland a great number 
of lakes and swamps, which may probably be lagoons like those just 
referred to, but have become completely land-locked and hold freeh 
water. Further out, where the point is narrower and more exposed, 
it is clothed with small stunted woods, which in turn give place to 
rolling grass-covered sand-hills. Beyond this the narrow gravelly 
point is coveL"ed above high-water mark with h eaps of drifting sand, 
and great quantities of bleached timber, logs and stumps piled promis­
cuously together. The apex of the point is a narrow steep side<.l 
gravelly bank, which runs out for a long distance at low watel'. Two 
small vessels belonging to the Iludson Bay Company have been lost on 
this point, which being so low is very dangerous in dark or thick 
weather, and, in the absence of a survey of the extension of the banks 
off it, should be given a wide berth. 

From Rose Point to Masset the minor indentations of the shore are 
so slight that it may be described as forming one gran<.l crescentic bay 
twenty-one miles in width. With the exception of a few small rocky 
points the beach is smooth and regular, and almost altogether composed 
of sand, though in some places coarse gravel occurs, and in its steep 
slope above the ordinary high-water mark, evidences the action at 
some times of a very heavy sea. Low sand-hills generally form a 
border to the woods, which densely cover the land, and grow in dark 
groves, with comparatively little underbush in many places, but 
generally rather scrubby. The trees arc chiefly Abies JJienziesii. The 
water is shoal far off the shore, especially on approaching Massct, 
where kelp forms wide fields at a great dist::mce from the beach. Eight 

Salmon river. miles from Rose Point is the H i-ellen R iver, a stream of some size, 
which is frequented by great numbers of salmon in the autumn. Its 
mouth forms a good boat harbom. On its east bank are the ruins of 
an Indian village, on its west 1'ow Hill, an eminence remarkable in this 
low country, faces the sea with a cliff composed of columnar volcanic 
rocks of Tertiary age. A mile and a half west of the Hi-ellen River 
are several rude houses, inhabited by the l\fasset Indians during a 

Fishing village. portion of the summer while they are engaged in curing halibut and 
making dog-fish oil. It is uncertain whether Tow Hill or a broad low 
elevation which lies a short distance inland near Cape Fife is the 
N agdon (evidently a corruption of N ai-koon) Hill of the chart. From 
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a distance of ten 01· fifteen miles northward the two appear to lie 
together in the axis of Roso Point. 

The north shore of Graham Island near Masset is generally low, Approaches to 

with shoal water extending far off, though at a di1>tance of about 1\Iasset. 

twelve miles from shore, in Dixon Entrance, the depth is about 100 
fathoms. At .M.asset, instead of the wide open bays generally met 
with, we find a funnel-shaped entrance leading to the narrow waters 
of Masset Sound. .M.asset req uircs lo be approached with ~reat caution 
by vessels, as, according to the sketch published by the Admiralty, a 
bar with only about 3 fathoms of water stretches across between 
the outer points. On the map accompanying this report the bar is 
indicated according to the sketch referred to, which may be approxi-
mately correct only. Inside the bar the depth increases to 9 and 11 
fathoms, and anchorage in 10 fathoms is found in a bay on the east 
side, opposite the chief Indian village. The strength of the tide, how-
ever, renders this a poor stopping place. Owing to the great expansion 
of t he uppc1· part of Masset Inlet, the ct1rrcnt continues to run up tlrn 
sound, opposite Masset, for about two and a half hours afte1· the water 
is falling by the shore, while the ebb runs out for about three hours 
after the tide has begun to rise on the beach. 

The village just mentioned is called Ut-te-was, and here is situated a Mission station. 

Iludson Bay post-the only one on the I slands-and a station of the 
Church l\Iissionary Society, in charge at the time of our visit, in 
August, 1878, of Rev. :Thfr. Colli~on . The station has now been c tab­
lished for two years. About a mile south of this place, also on the 
east shore, is a second village, and on the opposite side a third. Though 
all these are now decaying and with comparatively few inhabitants, 
Massct must at one time have been a very populous place. 

The land in the vicinity of Masset is all low, no hills being visible. Country about 

It is generally densely timbered with fine spruce trees, but there arc Masset. 

reports of 'prairies' in the interior, which may not improbably be 
swamps. Three miles up the sound a lagoon or arm runs off on the 
cast side. At this place the land pretty suddenly attains an elevation 
of 100 feet or more, spreading back in a flat or gently undulating plain 
at this level. Where seen in the bank this is formed of drifL deposits. 
Clays and gravels below, hard-bedded sands above. Nearly opposite 
this place, on the west side is Maast Island, which appears to have 
given its name to the entire inlet. It lies across a bay, which seems 
at first sight to offer better anchorage than that already referred to. 
The island is, however, low and sandy, and a great part of the bay or 
passage behind it is dry at low water. The length of Masset Sound Masset Sound. 

from its seaward entrance to the point at which it expands widely is 
nineteen miles. It is about a mile in average width, and though 
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slightly tortuous, preserves nearly the parallelism of its sides. The 
depth, ascertained in a few places, varies from 10 to 12 fathoms. A 
number of little streams enter at the sides, most of which, according to 
Indian reports, have their sources in small lakes. Four and a half 
miles from the southern or inner end of the sound, where its trend is 
nearly south-west and north-east, a narrow passage runs off nearly 
due southward, joining the expanded portion of Masset Inlet, and form­
ing a large island, the general altitude of which is somewhat less than 
that of most of the surrounding country. This passage is partly dry 
at low water, but is occasionally used by ~he Indian ~ in canoes. 

At its southern end, the narrow part of the inlet-which has been 
called the souncl-cxpands suddenly to a great sheet of inland water, 
which with an extreme cast and west length of seventeen miles, has a 
breadth where widest of :five and a half miles. This, to the northward 
and eastward is bounded by continuouB low wooded land, probably 
based throughout on drift deposits like those seen in lifosset Sound and 
on the east coast of the island; to the west and south by hills, risiug 
to mountains in the distance. Even these, however, are comparatively 
rounded in form, and probably never exceed 1500 feet in height. The 
northern and southern shores arc of even contour, and often bordered 
by wide shoals covered with boulders. The we:;tern half of the 
expansion is studded with islands, and it is rather irrcgulat· in outline, 
forming four large bays or inlets with intervening mountainous points. 
The shores arc here steep, with narrow bouldery beaches sloping down 
at once into deep water. About the heads of the inlets, and near the 
mouths of streams only, are small areas of flat grounrl found. Of these 
inlets that which reaches furthest southward is called by the Indians 
T in-in-ow-e. 

On the south side of this great expansion, :five mile from its eastern 
extremity, is a narrow passage, the mouth vf which is partly blocked 
by islands, but which leads illto a second gl'cat expansion called by the 
Indians Tsoo-skatli, or 'the belly of the rapid.' The largest of the islands 
in this passage is called Slip-a-ti-a. A small one to the east of it (and 
connected with it at low tide) Ch'itz. A third, to the south of the :first 
and in the middle; of the passage, Blout. Kelp grows abundantly in 
the channels on both sides of the islands, which cannot therefore be 
very deep. The tide runs through them with gl'cat ve.loci ty, especially 
at ebb, when in the western channel it forms a tme rapid, with much 

s_econd exp11n- white water. The upper expansion, or Tsoo-skatli, is nine and a half 
51011

• miles in length, and much less in width than the first. Its eastern 
side, as in the first, is formed of low land, while its south-western 
extremity is a long fiord-like inlet. In this upper expansion there are 
many islands, the largest of which (Bas-keious Island) is nearly a mile 
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in diameter and about 200 foot high. The eastern portion of the south 
shore is rocky, and, sloping very gradually down below the water­
lovol, gives rifie to a complication of small islets and rocks. On the 
cast side of Tt>oo-skatli, two and a half miles from its extremity, is a 
rather remarkable hill, ( Tou;-us-tas-in) with a steep eliff on one side, to 
which the Indians ha Ye attached a curious story. The north-eastern part 
of Tsoo skatli has a depth of from 10 to 16 fathoms. The depth of the 
north-weste rn part, about the cen tro botwom1 the largo island and the 
mainland, was ascortaincll in one place to be 23 fathoms. That of the 
south-western arm is probably considerably greater. 

Many streams flow in lo t hose upper expansions of ~1assot Inlet, ofo1d routes.to 
• i. . • b bl Skidegate'.and. which several well deserve to ue called nvers. The largest is pro a y Cape Hall. 

lhat which is known as Ya-koun, and enters the south-eastern corner of 
the norlhorn expansion of the inlet, in the bottom of a shoal bay. 
About the month of the river arc large sandy flats, dry at low tide. It 
was formerly navigable for small canoes a long way up, and is reported 
to head in a large lake which, probably, like the expansions of Masset 
Inlet, lie· along the jnnclion of the hilly and low countries. This is 
the stream mentioned on a former page as forming a portion of the 
disused route from ~1asset to Skidegate. According to one account, 
the distance to be traversed on foot, after proceeding up the river as 
far as possible, is about half a day's jomney. A trail from near the 
mouth of this river also formerly led eastward to the old Indian village 
'11ear Cape Ball; but owing to heavy wimlfall caused by fire, both this 
and the navigation of the river have been given up. On the west side 
of the bay at the mouth of this i·i,·er are a few small houses, which are 
inhabited dming the salmon fishing season. 

The Ma-min R iver joins the Tsoo-skatli expansion at its east end, and E~tering rivers 
has a wide delta-flat about its mouth. It is navigable by small canoes 
for everal miles, but is much obstructed by logs. It probably rises in 
a lake among the mountains to the outh-west. The A-wun River, 
joining the first expansion of the inlet from the south, some miles 
west of the entrance to Tsoo-skatli, was not particularly examined, 
and may not be large. It is said to rise in a lake. The Ain River, 
entering t he same expansion from the north-west, is an important 
stream. There arc several Indian houses which are occupied in summer 
about its mouth , and two about half a mile up its course·. It is said to 
:flow out of a very large fresh-water lake of t he same name, the river 
itself being short. The lake is filled with islands, and is a favourite 
berrying place in the autumn. In winter it is frozen completely over. 

The rise and fall of the spring tides at the E>ntrance of Masset Sound Irregularities 
was estimated at about fourteen feet, but owing to t he length of the of tides. 
nanow sound, the fi1·Rt expansion has t~ tide of from eight to ten feet 
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only, and the second or Tsoo-skatli still less, about six feet. On 
August 13th it was high water at the entrance of M:asset Sound at 
lh . 15m. P.M:., while in the narrow entrance to Tsoo-skatli , twenty­
three and a half miles distant, the flood had j nst caused a reversal of 
the current at Oh. 20m . 

.Masset to Vira- The coast between J',fasset and Vii-ago Sounds is everywhere low, 
go Sound. 

and differs from that cast of J',fassct in being rocky or covered with 
boulders. No wide sandy bays occur. The points are generally of 
low rocks, dark in colour and of Tertiary age. The water is shoal far 
off shore, with wide fields of kelp. The t rees along th e shore are not 
of geeat size, and arc interspersed with occasional open grassy spaces. 

NadenHarbour Virago Sound, constituting the entrance to Naden ~Harbour, is situated 
in the bottom of a deep bay, in which, according to the Admiralty 
sketch, the watce averages about 4 fathoms in depth. The shoalest 
water lies a little outside the narrow sound, and is 3,f fathoms. In th e 
sound the water is from 8 to 15 fathoms. The sound is less than two 
miles in length, and leads into a spacious harbour about four miles in 
greatest length, and two in width, with an average depth of 8 to 10 
fathoms. Low land densely wooded with spruce (A. Menziesii) and 
hemlock (A. Mertensiana) of fine g rowth borders the whole harbour. 
Rock appears on the shore only near t he bottom of the harbour and at 
the Kung Indian vill age, in t he sound. The south-eastern shore of the 
harbour is low, with wide t id e-flats, th e north-western comparatively 
bold. On the sketch of t he harbom which accompani es t he report, 
the soundings in the bay and sound, with the outlines of the shoals, 
are adapted from the Admiralty sketch before referred to . Owing to 
the inaccuracies in form of the older plan, the channel may not be 
quite correctly laid down, and should be navigated with caution. 

Naden River. 

Sites for saw­
mills. 

The Naden R iver enters the harbour at its south-cast corner, and is 
probably the largest rivel' on the Queen Charlotte I slands. It flows 
from a largo lake, which according to t he Indian aucounts must be ten 
miles or more in diameter. A canoe can be poled up the river in 
about half a day to t he lake, but the stream has lately become encum­
bered with many fallen t rees. -w e rowed nearly two miles up the 
river in a large boat at high t ide. Its general course is a few degrees 
west of south, and with the exception of a few swampy flats, its banks 
are densely we>oded. Several smaller streams enter the harbour ; one, 
in t he south-west corner, is called T e-ka by t he Indians, on the 
Admiralty sketch Stanley River. 

Before many years extensive saw-mills will doubtless be established 
on Nadcn Harboue. It is well situated for t he export of lumber . The 
quality of the sprnce t imber is excellent, and besides the immediate 
shores of the harbour, logs might probably be run down the Naden 
River from the lake above. 
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The Kung I ndian village stands on the margin of a crcseentic sandy Indian villages. 

beach ou the west side of Virago Sound, facing southward. It is now 
being abandoned for the new Ya-tza village to the north-west. Opposite 
the Kung village is a good anchorage. 

From N aden Point, on the west side of the bay of Virago Sound, the 
.general trend of the shore-lin e is west-north-westward for about seven­
teen miles to Knox Cape, forming the north-westem extreme of 
Graham I sland. The shore and country behind it are generally low, 
though with some rocky cliffs of no great height. The points are 
rocky, but wide gravelly or sandy bays intervene. Some rocks occur 
at a little distance off sliore, but there is no appearance of a wide 
shoal be! t li ke that found east of Masset. Kta'3-kwun Point is a r emark- Klas-kwun 

able promontory, rising in th e centre to a hill about 200 feet in height, Point. 

which, owing to the flat character of other parts of t he shore, is visible 
for a long distance. In a rocky bay to the east of the point, and qui te 
open to t he north-eastward, is the new Ya-tza Indian village. Half-
way from K las-kwun Point to the east entrance to Parry Passage is 
the Jal-un River. This stream is of no great size, but its mouth, in Jal-un River. 

the bottom of a· litt le bay, forms an excellent canoe or boat harbour at 
high water, and appears to be a favouri te camping place of travelling 
Indians. Three miles further westward is a small promontory, on the 
cast side of which is another excellent boat harbour. To the west is a 
wide bay, which may be called Pillar Bay, from a very remarkable Pillar Bay. 

• rock which stands in it. Thi is a columnar mass of sandstone and 
conglomerate, about twenty-five feet in diameter and ninety-five feet 
high. The summit is sloping and covered with some small bushes. 
It is separated by water from t he main shore at high tide, but rises 
from a sandy and stony flat at low water. The Haida name of th is 
remarkable object is Iila-tad-zo-woh. 

Parry Passage, so named after the late Sir E. Parry, separates North Parry Passage. 

I sland from Graham I sland . The passage proper is about two miles in 
1cngth, with an average width of three-quarter s of a mile, and opens 
westward into Cloak Bay of Dixon. Off the point on the south of the 
,eastern entrance is a low rock, with a second reef covered at high 
water a little further ou t, rendering it necessary to enter with a south­
westeely course. Lucy Island, on the north shore of the passage, is 
separated from the south shore of North Island by a narrow channel, 
on the north shore of which is a small Indian vi llage, which was in 
former years a p lace of importance, and is evidently that called Tar­
tanne by Douglas. A reef runs off the east end of Lucy Island, and a 
wide shoal with kelp stretches eastward from t he shore of the southern 
extremity of North I sland. Between these the channel extends with 
8 to 11 fathoms of water. Abreast the Indian village the depth in the 
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Indian villages. channel is 6 fathoms. Two deserted Indian yiJlages (Kak-oh m1d 
Ifioo-sta) lie on the south side of Parry Passage, near its west entrance. 
The water is bore shoal and rocky for some distance off shore, and off 
the entrance point a sandstone reef runs northward half-way across 
the passage. On the north side, west of Lucy I sland, is a deep cove, 
with high banks and cliffs surrounding it. This is doubtless that 
referred to as Henslung in Imray's Pilot, and said to be a good 
anchorage. Bruin Bay, abreast of Lucy I sland on the south side of 
the channel, may also be u ·eel as an anchorage. It is, howeYer, rather 
open to the north-east, and is not 8helterod from the tide, which forms 
a race in Parry Passage. The flood runs eastward, leaving the em;t 
encl of the passage wiLh a north-easterly direction. The ebb runs in 
the opposite direction , and sets round the point west of Renslung with 
great force. Cloak Bay forms the western entrance to Parry Passage, 

Cape Knox. lying between the south-west shore of N orLh I sland and Cape Knox. 
It is about two and a half miles wide, with a similar depth. Some 
rocks on which the sea breaks only in heavy weather lie some distance 
off the :rorth Island shore, and there arc also a couple of l'Cmarkabl e 
pointed islands on this side. The east side of North I sland affords no 
good anchorage. Cape Knox is a long narrow tongue of land, on which 
are a few low hills. It appears to be formed throughout of the 8ame hard 
intrm;ive rock a · Lucy Island, and may be considered as representing a 
g igantic dyke of thi material running in an east and west direction. 
Its south side is bold, and off it lie several rocks, the farthest out at a dis­
tance of about t hree and a half miles off the cape. On these the swell of 
the Pacific never ceases to break with great fury. A rnugh trail about 
a mile in length leads from the Kioo-sta Indian village acrnss the neck 

Lepas Bay. of land at the base of the promontory of Cape Knox to L epas Bay on 
the open ''est coast. From the point to the south of the bay a con­
siderable range of the coast to the south-westward can be seen. It is 
rough, with cliffs and pinnacles of rock, and breakers extend far off the 
coast. 

Northlsland. North Island is entirely composed of low land, no point probably 
reaching a height of 300 feet. It is densely wooded. The land to the 
south of Parry Passage is similar in character. From Lucy Island, at 
the western extremity of North Island, bills of some height arc seen 
coming out to the coast nearly abreast of Frederick Island, about 
fifteen miles to the south-westward. From this point of view Frederick 
I sland is well open from the main shore, a fact showing the inaccuracy 
of the outline of the islands as i·cprescntcd on the Admiralty chart 
(No. 2430.) 

According to the notes given in Imray's Pilot, before rcfened to, thc­
west coast, from Pany Passage to Frederick Island, appears to afford 
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no shelter, consisting of cveral open bays with outlying rocks. Hipp:t West coast. 

I sland is sa id to be high and bold seaward, and the portion of the co:ist 
in its vicinity more broken than that to the north, and with deeper 
inlets and apparenLly fewer rocks lying off. A large high island is said 
to be situated on the north side of the entrance to Skidegatc Chan11 el, 
whil e another island, much sma1ler and peaked, standR out clear of the 
land at about three or four miles further northward. Kuper or 
K enn edy Island has a channel on each side leading in to Mitchell or 
Gold Ilal'bour. The north or Inskip Channel is eight and a half miles Inskip Channel 

long by abouL half a mile wide. A little without its entrance are some 
small islands, but no difficulty is found in discovering the passage in. 
No bottom wa obtained in tLe channel at 60 fathoms, but a cast was 
obtained at the entrance at 35 fathoms on a halibut bank. On the nor th 
:;idc, about three and a half miles up the channel is a deep opening, and 
where Inskip and Moore Channels meet are two additional openings to 
harbours, with some small islands lying near them. 

Moore Channel, on the south side of Kuper I sland, was surveyed by Moore Channel 

H.111.S. Th etis in 1852, at the time that large numbers of adventu l'el's 
from California and elsewhere had collected in t he vicinity in search of 
gold. Th e channel is five miles long, by half a mile wide, with bold 
high shores, covered with trees. No bottom was obtained at 70 fathoms 
in mid-channel. On the north side, just without the entrance al'C some 
small rocky islands named the Moresby Islands, and on the south side 
a few rocks close inshore. Mitchell OL' Gold Ilarbom· is abouL two and Gold HarbouN 

a half miles deep by half a mile wide, and is sul'rounded by precipi-
tous and densely wooded hills 700 to 00 feet in height. At its head is 
Thetis Cove, with a sandy beach and stream of water. At one and 
three-quarter miles up is Sansum Island, with ruins of huts. The 
anchorage lies inside this, in Thctis Cove. Keeping Sansum I sland on 
the port hand, the passage is a cable wide, with deep watcl'. The cove 
is quite land-locked, bu t squalls, with rain , come over the hills with 
considerable violence. Ilalf a mil e from the mouth of the harbour, on 
the starboard side going in , is Thorn Rock, with three feet at low water. 
It lies about a eablc-length from the shore, and on the opposite side, 11ot 
quite so far from the land , is a second r ock. With a fair wind, and the 
sh ip kept in mid-channel , nothing is to be feared. One mile westward 
of Mitchell Harbour, aud on the ::,arnc sid e of Moore Channel, is the 
entrance to Douglas Harbour, which appears to be very similar to 
Mitchell Harbour, and is separated from it only by the Josling 
Peninsula. 

The land being very high on both sides of the channels leading into 
these harbours, the wind is either right in or out: winds with any 
westing blowing in, tho30 north easting, out. A sailing vessel leaving 
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Moore Channel with a south-easterly wind should keep well over to 
Hewlett Bay, so as to pass clear of the Moresby Islands, as the wind is 
very unsteady till clear of the high land. 

Cape Henry, three miles south of the entrance to Moore's Channel, 
ends in a steep slope, with a hillock at its extremity. Eighteen miles 

Tasoo IIarbour. further south is the entrance to Tasoo Harbour. The intervening coast 
is high, and rises abruptly from the sea . The entrance to Tasoo Har­
bour is said to be short and narrow, the harbour itself large and deep. 
Anchorage is found near some small islands on the port hand going in. 
From Tasoo Harbour to Houston Stuart Channel is very bold. There 
are several openings which are reported by the Indians to lead to good 
harbours. Louscoonc, at the west entrance to Houston Stuart Channel, 
is said to be a good harbone similar to Rose Harbour. 

The time and means at my disposal did not enable me to make a 
survey or geological examination of the west coast of the islands, which 
would require to be carried on during the early summer, which appears 
to be the least boisterous portion of the year. It is a very dangerous 
lee shore for sailing craft, and would, I believe, be most easily dealt 
with in one of the canoes of the country, manned by a good Indian 
crew. 

Tidal currents., Strong tiJal currents prevail in the waters surrounding the Queen 
Charlotte Islands. The tide from the southward and that which has 
passed round the north encl of the island meet between Rose Point and 
Capo Ball. The flood runs northward along the southern part of the 
east coast, and eastward in Dixon's Entrance. 

Great abund- The well-known Douglas fir docs not occur in the Queen Charlotte 
a.noe of fine 
timber. Islands, finding its northern limit on the outer coasL at the north end 

of Vancouver I sland. The forest is chiefly composed of Menzies 
spruce (Abies Menziesii), the western cedar (Thuja gigantea) and the 
western hemlock (Al>ies JJfertensiana). The .yellow cedar or cypress 
(Cupressus Nutkatensis) also occurs, though seldom in large groves, 
and generally scattered over the more barren and rocky portions of 
the hill slopes. Of the trees above mentioned, Menzies spruce, the 
cedar and the cypress are the most valuable for lumber, and though 
the first-named is not considered equal to the Douglas fir for most 
purposes, it must ere long become valuable, and can be obtained of 
excellent quality and in almost inexhaustible quantity in these island>i. 
Skidegate Inlet would be convenient in many respects as a site for saw­
mills, but N aden Ilarbour or Masset are better situated for the purpose, 
affording easy access to a large area of wooded country. 

IIumid climate The great growth of the trees and the comparative immunity of the 
woodland from forest fires depend principally on the damp character 
of the climate of the islands, which is also cviclcncecl in many other 
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ways. The heaviest rainfall is, however, local, taking place 011 tbe Ileavy Joe;! 

t t . . h tl t l . d h d 'th rainfall. wcs er11 moun arnous axis, w ere ie wcs er y wm s sure arge w1 

moisture first meet an impediment in their flow, and are thrown up 
into the cooler regions of the atmosphere. It may often be noted that 
while heavy rain is falling on the mountains the sky is comparativ-cly 
clear ovc1· the strait to the eastward. From this circum8tance the 
triangular area of low land forming the north-easte rn part of Graham 
Island is noi subject to an extremely heavy rainfall, and would appear 
to be well suited io agriculture but for 1.he dense forest covering, which 
at the present time it will not pay to remove. The Hudson Bay Com- Grazing 1nnd8. 

pany have a post at l\fasset, where, for some years, cattle have been 
kept, or rather have kept themselves, grazing on the open sai1d-hills in 
the vicinity of the coast, and r equiring no attcntio11 summer or winter. 
Between Masset and Skidcgatc a considerable number of animals might 
live in thiti way, and it has been proposed to winter mules and horses 
from the mines of Cassiar in this country. In winter the rainfall in 

· the islands is generally very heavy, with persistently overcast sky, and 
gales more frequent and violent than those experienced on the coast 
to the southward. No observations on the total annual precipitation 
exist. Snow occasionally falls in winter to a considerably depth, but Snow. 

docs not lie long, except in the mountains. In the winter of 1877-78 
no snow fell on the low lands. 

The general r emarks on winds given for the coast to the southward Storms and fogs 

in the Vancouver I land Pilot (page 4) apply almost equally well to 
those of the Queen Cha1·lotle I slands, so far as the observations made 
in their vicinity show. It would appear from the direction of the wind 
and behaviour of the barometer that most of the storm centres pass 
eastward to the north of the islands, and it is probable that the sea to 
the northward is more tempestuous than in their vicinity. ]'ogs do 
not seem to occur with such great frequency as in the southern part of 
the Strait of Georgia. 

The temperature of the surface of the sea was frequently obserTed Average temp-

b 1 l . ] 'd , £' , h . Th crature of the w ere oca circumstances c i not appear to rnter1ere wit it. e sea. 

temperature at the bottom could not be determined owing to the non­
arrival of the thermometer ordered for that purpose. Between Victoria 
and Milbank Sound, by the inner channels, the temperatures taken 
eYery evening from :Olay 28th to June 9tb give an average of 54°.l 
Fahrenheit. Fl'Om June lOth to August 28th, forty-two observations 
on cliffel'Cnt days, all in the vicinity of the Queen Charlotte Islands, 
give a mean temperature of 53°.8. This may be taken as representing 
pretty accurately the average temperature of the surface water during 
the three summer monihs-J unc, July and August. Seven obr>crvations 
in the channels between Port Simpson and l\filbank Sound, between 
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August 29th and September 12th, gi>e a mean of 5i0 .5. Fifteen obser­
vations between the last mentioned date and October 17th, taken about 
the north end of Vancouver I sland, and by the inner channel to Vic­
toria, give a mean of 50° .7 degrees. Mud brongh t up in the dredge 
from one hundred fathoms, in Dixon Entrance, had a temperature of 47°. 

Fishing bnnk~. The natives of i.he Queen Charlotte I slands, as described elsewhere, 
live almost entirely on fish, more especially on the halibut. To the 
north of a line d rawn from the entrance of Skincuttle In let north-east­
ward across IIecatc Strait, the depth of the water never exceeds 100 
fatho ms, and is generally very much less. A similar shallow area, with 
a p robable width of ten or tweb;e miles, borders Graham I sland to the 
north, and it is al,;o probably comparatively shoal for some distance off 

Ha libut. the west coast of the northern part of tbo same island . These banlrn, 
swept by strong tidal currents, with the sho t c lino of ihe inlets and 
:fiords, constitute the feeding grnunds of t he halibut and other :fishes, 
and by their exceptional extens ion account for the great abundance of 
fi ·h to be fou nd in the vicinity of the i ·lands. The halibut is doubtless 
the most impor tant, and t hough it has not yet been fo und marketable 
either salted or cann ed, if means were adopted whereby it might be 
carried in a fresh state to the southern markets, an extensive fi shery 

Dog-fish. might be maintained. The dog-fish (Acanthus Sukelyi), found in great 
abundance, is taken for the manufacture of oil, and a small establish­
ment was at work in this business at Skidogate at t he time of 
my visit, besides the loss systematic operations of the Indians. 

Salmon. Salmon of two or more species run up mo t of the streams in large 
numbers, especially in t he autumn. They are taken by the natives in 
wiers and by spearing, but as none of the rivers arc large, the oppor­
tunities fo r establishing canneries are not so good as in other parts of 

H erring. the Province. Ilorriug arc very abundant in some places, especially 
in the vicinity of Skidogate, at certain seasons. A species of pollock 
ot· coal-fish is caught in large numbel'S on certain parts of t he west 
and north coasts of the islands. It is prized by the Indians as a source 
of ed ible oil 'vhich some tribes use instead of that of the oolachcn from 

Fhit-fish. the N asse River. The last-named fish does not occur in the vicini ty of 
the islands. Flounders and plaice abound in some localities. A t rue 

Cod. cod, probably of the same species as that for which vessels sail from 
San Francisco to the Okhotsk Sea, is found, but is not sought after by 

. the Indians, though it. may occur abundantly on certain banks at some 
~fackerel. seasons. The same r emark applies to the mackerel, of which a species 

is found. Small er fish, such as the various species of rock-cod and the 
shell-fish, which form an important item in the natiYe dietary, it is 
unnecessary to particularize. With t he exception of minerals of 
economic value, more fully treated of in a subsequent part of this 
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r eport, iL would appear that the fisheries and forests of the Queen Economic im­

Chal'lotto Islands will oonsti tu te thoil' chief claim to attention, t ill such portance. 

time as t he demand for arable land leads to the utilization of that portion 
of the surface which is fit for farming. 

GEOLOGICAL OBSERVATIONS. 

Genei-al Remarks on the Rocks of the Queen C!iarlotte Islands. 

The mountainous axis of t he Queen Charlotte I slands from Cape St. Composition of 
. - . mountn. 111 ous 

James to Slndegate Channel, and probably still further northward as axis. 

fat· as Hippa I sland, is composed of a mass of much disturbed , and in 
some places highly altered rocks, which have at first sight an appear­
ance of g eeat antiqu ity, but are found on closer inspection to owe this 
appearance to the inclusion of g eoat masses of easily altered contem­
poran eous vo lcanic material s, and to t he fact that t hey have been 
subjected to an extreme of flex ure and disturbance which very fre­
quently takes the character of actual fracture and di placement, as has 
been observed elsewhere on t he P acific coast. To work out t he 
intricac·ios of these older rocks, which may be looked on a · the nucleus 
-0f t he islands, would be a work of time and would involve much 
paticn t labour. 

In a peeceding report on Beitish Columbia it bas been found neces- "f'. a.l roo~o i c and 
. 1 I ., t h t h p 1 . d T . . I d 'Inaso1c rocks. -ary to 1 nc uc o ior e prcsen t e a mozo ic an nass1c roe rn un er 

a sing le heading.* Th ey li e together unconformably beneath well 
characterized Cretaceous beds, but arc so mu ch involved that no 
attempt has been made to separate them except locally. In the 
·outb ern part of the in terior of British Columbia both Carboniferous 

.and Triassic foss ils have been found among ihe e older rocks, but no Triass ic fossil~. 

forms of g reater antiquity. In the Queen Charlotte I slands, now 
reported 011, foss il s ha\e been discovered in the r ocks unconformably 
underlying t he Cretaceous in a number of places. Th ese serve to 
characterize a certain zone of argillites and limestones, which is fre-
quently r epeated in sect.ions along different parts of the coast, as 
di stinctiYely Triassic; and show it to represent the so-called Alpine 
Trias which is so largely developed in California and N ovada. No 
for ms dii:;tinctively Carboniferous or Palmozoic have yet been dis-
coverncl, but from t he intimate association of Car boniferans and Triassic Possible occur­

r ocks in the southern in terior of the Province, and more p:n-ticularly b~~~r.!r~Js Car­

from the occurr ence of a great mass of rocks largely volcanic in origin rock~. 
and believed to be Carboniferous in age, in the southern part of Van­
conYer,-which forms part of t he same axis of ele\alion w ith the 

"Ro port of Progress, 1877-78. 
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Queen Charlotte Islands,-it is highly pt'obable that rocks of this age 
may come to the sut"face in some places. Mr. Whiteaves, who has 
examined the fos ils, does not find any clearly Triassic forms among 
those from Rose Ilarbour, the old copper mine in Skincuttle Inlet, and 
the south end of South Island in Skidegate Inlet. The limestones of 
these localities may therefore possibly be of Carboniferous age, and if 
so a large portion of the associated rocks of volcanic origin must be 
attributed to the same period. As it is at present impossible to unravel 
the structural complexity of the sub-Cretaceous rocks of the ishinds, 
it has been thought best to colour them together on the map as Triassic, 
in correspondence with their characteristic fossils. 

Though no report is here made on oLservations in the northern part 
of Vancouver Island, it may be mentioned, that Triassic forms identical 
with those from one of the localities on Houston Stewart Channel, 
have been obtained on Forward Inlet and Browning Creek, Quatsino 
Sound. 

Any unconfol'mity which may have existed between different beds 
of this f.mb-Crctaceous mass of rocks, may now be masked by their 
complete folding and the great disturbance and fracture to which they 
have been subjected. The occurrence of great masses of contemporan­
eous volcanic matcl'ial during both the Triassic and Carboniferous 
periods, in British Columbia, has been demonstrated in former reports; 
and in the event of the lower and possibly Carboniferous rocks proving 
to be really Triassic, thcfr general character would accord closely enough 
with that of tho e known elsewhere. 

Rocks of Logan The rocks characteristically represented on Logan Inlet, and extcnd­
Inlet and 
vicinity. ing northward and southward from it in a narrow trough, are evidently 

newel' than the greater part of the series of the islands, and their 
lithological resemblance to those contained in the Cretaceous coal­
bearing series of Skidegate is so great that it is not improbable that 
they may be of the same age. As no beds holding Cretaceous fo sils 
have been found in association with these rocks, it hlls been thought 
best to include them for purposes of description with those mentioned 
above. The area which they occupy is, however, distinguished on 
the map from that of the older rocks, in so far as my observations 
enable me to define it. 

Disturbance After the deposition of the rocks coloured as Triassic, and before the 
closing Triassic . . l l . l h l · · d b b fi d newer series wit i w 11c 1 t e coa is assomate cgan to e orme , a 

period of some di turbance must have intervened, to which a great 
part of the granitoid intrusive rocks of the region arc possibly refer­
able. Portions of these older rocks were raised above the sea level at 
this time, and the deposition of the Cretaceous coal-bearing rocks was 
inaugurated. This did not proceed uninterruptedly, however, for we-
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have evidence of the occurrence of a period of great volcanic activity, Cretaceous 

which led to the intercalation of several thousand feet of almost unmixed rocI< s. 

volcanic products. Following this, without any marked unconformity 
was a tranquil period, during which a great thickness of shales and 
shaly sandstones was deposited, and in connection with the earliest 
beds of which the Skidegate coal was formed. The overlying con­
glomerates probably evidence a period of depression, after which, and 
closing as far as we know the record of the Cretaceous period in this 
region, an upper series of shalos and sandstones was produced in a 
shallow and quiet sea. The great period of disturbance and mountain a~1t~:l,~~cgc1'.eat 
formation for the region now supervened, and the only record we have 
of the time elapsing between the Cretaceous and later Tertiary is in 
the flexure, crumpling and fracture of the beds. 

It would seem that during the portion of the Tertiary period repre- 9onditio_ns dur-
. rng Tertiary 

sented by the rocks of the north-eastern portion of Graham Island, the period. 

general relative level of sea and land has not been far different from 
that now obtaining. Wide areas, probably including much swampy 
land, were covered with a dense vegetation which in favourable cir­
cumstances gave rise to lignite deposits. Thero may have been several 
minor alterations of level, of one of which we have evidence at Skon-un 
Point, in the stratum with marine shells which overlies the lignites. 
The records of the period arc closed by the g1:eat volcanic flows which 
were probably supplied by a number of different centres of eruption, 
the approximate positions of some of which are shown by the coarse 
agglomerate beds. 

Notes on the JYinp. 

The older rocks of the islands, coloured &s Triassic, are placed in this ~fap. 
division on the evidence and with the reservations above detailed. 
Those coloured as Cretaceous corn;tituto the coal-bearing series of 
Skidegate, and have sometimes been referred to the Jurassic · period, 
though fr. Whitcaves, on more detailed examination of the fauna, is 
inclined to place them in the Cretaceous. The Tertiary rocks are 
chiefly volcanic, and are supposed to stretch below the low north­
eastern part of Graham Island, beneath the drift covering. The 
fossils discovered are not sufficient clearly to prove their Miocene 
age, but they are classed provisionally as Miocene, as they represent, 
with little doubt, rocks which have been attributed to this period on 
other parts of the West Coast. It should also be remembered, in con­
sulting the map, that while the divisions are drawn with sufficient 
accuracy on those parts of the coast which have been surveyed and 
examined, the continuation of the lines inland is based on the attitudes 
of the rocks and physical character of the country alone, and that 
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the colouring of the regions of the West Coast w bich have not been 
visited is hypothetical only. 

T ABULAR VIEW OF FORMATIONS REPRESENTED IN THE QUEEN 

CHARLOTTE ISLANDS. 

Post-Pliocene. { Sands and gravels . 

Plastic and boulder clays, gravel beds, &c. 

Unconformity, with evidence of some flexure and disturbance of Tertiary beds. 

( Volcanic rocks of the north part of Graham Island. 

Tertiary, probably Miocene. 
I Sandstones, with marine fossils and lignites of Skun­
~ un Point. 

[ Sha les, clays and lignites of Ma-min River and Chin­
oo-kun-dl Creek. 

Complete unconformity, with evidence of great di sturbance. Chief period of 
mountain making. 

I 
A. Upper shales and sandstones. 

B. Coaree conglomerates. 

Cretaceous. ~ c. Lower shales and sandstones. 

I D. Agglomerates. 

L E. Lower sandstones. 

Unconformity, but without evidence of great disturbance. 

Triassic, but pos~ibly 

passing below into 

Carboniferous. 

( .Agglomerates and ash rocks of Logan Inlet, &c. 

I 
(Tht<se possibly represent Subdivision D., supra.) 

1 
L 

Flaggy calcareous argillites and thin limestones. 

Massive limestones. 

Massive dioritic and felspathic volcanic accumula­
tions, probably including minor limestone beds, occa­
sionally schistose. 
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TRIASSIC. 

The r ocks seen in th e sho l'es of H ouston Stewart Channel arc eYery- Houston 

where vcrv much disturbed shattcl'ed br foul ts and t raYersecl by Stewart Chiin-
·1 ' J ncl. 

innumerable dykes. This r egion lies in the line of the mountainous 
axi ·of the islandR, and though no ex tensiYe g raniti c masses appear 
here, the in tensity of the force brought to bear on this region is well 
oxcmplifiod . About tho middle of the south-west r each of the chmrn el, 
in a bay on the south-east side, al'c extensiYe exposures of lim estones 
and f!aggy argillitcs, with general westerly dips. Th e lim estones arc 
gene1·ally in thin beds, bluish-black on fresh fractul'e, and frequently 
fretid when stl'uck. They are chcl'ty, and contain blackish rounded 
masses Ol' root-like conc l'otion s of silica, and bl end with the shal cs or 
flaggy argillitcs, which appear t o occupy a superior po ition. Th o 
argil li tcs arc calca reous t hroughon t, and generally each bed is a fe w 
inches thick, thoug h in some cases fin ely sbaly. Fossil ~ wore found 
in abu ndance in some of t he Rhaly layers and in tho limestones. Mr. 
J. F. Whi toavcs enumerates the following species from this locali ty. 
They arc ev idently synchronous wi th the so-called Alpine Trias of Triassic foss il ~. 

N evada :-

1. Ample.ms (?), sp. nov . 
.2 . M ow;tis subcirculai·is, Gabh. 
3. H alobia Lommeli, Wiss. 
J. SphO?ra W!iitneyi (?), Meck. 
5. Arcestes Gabbii, Meek. 
G. and 7. Fragments of two spec ies of Ammonitoid she ll s, one of 

which appear s to be new. They pl'obably belong to different genera . 
8. Belernnites, sp. nov. 

Fel~pathic dykes, generally of pale gl'Cenish-gr ey colour, traverse Dykes. 

ihe rocks in all directions, and stand out like ruined walls when the 
softe r bcdH have been weatherecl away from them. These so cumpli-
cate the r;ccLion as to render accurate measurement impossible, but 
thel'e is probably 500 feet or more in thickness of lhe limestones a nd 
.argi llitc,;. 

At the point on the east side of the entran c-0 to Ro::;e Ifarbour, large 
masses of Ji me:; to ne, similar 1.o the more compact layers of that above 
descr ibed, again appear. Thoy are nearly Yertical in attitude, with 
a strike of about N. 36° E., but are traversed by a great number of 
dykes ancl intrusive mas::;os of felspathi c rock. A few foss i l$, among 
which are fragments of gasteropoda, apparnntly of the genera Murchi­
.~onia, Naticopsis and Jfacrocheilus, were bore again found. Chert is 
abundant. Following t he strike of the limestone in thi · place, nml 

4 
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closely associated with it, are igneous rocks, apparently contemporan­
eous. The most abundant is dark blackish-grnen, spotled, and may be 
called a diabase, though it is difficult from its decomposed character to 
determine the several ingredients . In it are ma::iscs, irregular in form 
and perhaps concrctionary, of paler felspatbic material, which project 
on weathered surfaces and assume a brown sub-metallic po li1>h. 

Supposed ar- It would be hazardous to attern1)t to delineate the cour;;e of the bed!' 
rangement of 
bed.. in the Ilouston Stewart region on the information obtained. It may 

be, however, that the limestone just described represents the conlinua­
tion of that on the opposite side of the channel, which may rnn with its 
a sociatcd argillitcs up the centre of Rose Harbour, and so through to 
South Cove in Carpenter Bay, where the argillites are again found. 
In this case the limestone exposures near the mouth of the Sedmond 

K~~~'fr!~~~ur. River, at the head of Rose Ilarbour, would represent the same ucd on 
the opposite side of a narrow ynclinal occupied by argillites. The 
fossils obtained in this place, however, differ from those of the first­
mentioned locality in facies. Mr. Whiteaves recognizes in the lime­
stone impel'fect casts of lamcllibranchiata and gaste1·opoda, which 
seem to belong to the following genera:-

Igneous rocks. 

1. Pecten, er Aviculopecten, one speciei:i. 
2. Cardiomorpha (?), two species. One with radiating ribs, .1 ike 

C. radiata, DeKoninck; the other with smooth surface. 
3. Loxonema (or l..furchisonia), one specicR. 
4. Jl1acrocheilus, near M. canaliculatus, McCoy. 
5. Euomphalus, sp. nov. (?) 

These fossils resemble those from the point at the east side of the 
entrance to Rose llarbour, and can scarcely be newer than the Triassic 
formation or older than the Carboniferous. 

The rocks seen elsewhere in Rose Harbolll' arc igneous, massive, and 
may either be contemporaneous ·with the limestone;; and argillites or 
of subsequent origin . .A.t the west entrnnce point occurs a grey 
felspathic amygdaloicl, the cavities in which have been lined with a 
chloritic mineral and then filled with quartz, with in some ca~es a 
little copper pyrites. From this point to Fanny Point, at the seaward 
opening of the inlet, its north-west side appear:; to be entirely com­
posed of greenish folspathic or dioritic rocks, probably bedded but 
much altered . 

.Prom the oastern opening of llou;;ton Stewart Channel the north­
oast side of Prevost Island is composed, whore examined, for seven 
miles, of greenish rocks, apparently for the most part dioritic and 
probably bedded, with general north-westerly and south-easterly 
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strikes. These at'e supposed to underlie the limestones above described. 
Small quartz veins with a little coppel' pyrites were obsel'ved at one 
place. At Forsyth Point, on the north side of Houston Stewa:rt ~~~~:to'1n part of 
Channel at its cast entrance, the rock is a massive granitoid cliorite or ~~tvart Chan­

homblendic granite, containing fragments of darkel' rocks like those 
elsewhere forming a pal't of the strntificd scl'ies, and traversed by 
dark greenish dykes ofporphyi·iLic fell:lpathic rock. At Point Langford 
contorted fragments of much hardened al'gillites rest in a gl'ey-gl'een 
felspathic and porphyritic matrix. From this point round the pro-
montory to Islet Point, forming the southern entrance point of Car-
penter Bay, the widest cxpan>ies are of blackish and greenish argillitcs, 
much altered, disturbed and traYc1·sed by dykes, but nevertheless in a 
few places holding impressions of a many-whorled, strougly-ribbed 
ammonitoid shell, perhaps a species of Clydonites. The ribs boar a single 
row of noJes or spines near lhc periphery. This is very different to 
either of the Ammonitoitl shells from Houston Stewart Inlet. Em;t of 
Islet Point these rocks seem to form a broad curve with general north-
eastorly dips at modernlc angle,;, the highest rock soon being a maR~iYe 
grey-green porphyritic material like a much altered agglomerate. 

The rocks in Carpentel' Bay are so much disturbed that there is Rocks ofCar­

little chance of getting any general idea of their arrangement. They penterBay. 

are, however, doubtless of the same age with those of Houston Stewart. 
Argillitcs are largely represented, but are everywhere cut up and 
interfered. with by U.yke;;, so mtH;h so that in some places fragment::; only 
of the sediment[Ll')' rocks remain, contortecl or 8teeply tilted. Olhor 
areas arc characterized by greenish-grey fel::;pathic cliorite:<, of fine 
gl'ain and often epidotic. It is difficult to say whether these are allcred 
volcanic beds or intrusive rna::;ses. At Iron Point, on the north ,;ide 
of the entrance to the bay, me con::;iderable exposures of hard greyish 
felspathic sandstones, which occasionally become eonglomeritic and 
hold blackish shaly fragmenls. The clips arn undulating, and the 
formation at this place on the whole nearly flat. Pyrites in small 
concretionary masses is found in the sandstones, and causes them to 
assume on weathering a rusty appearance. They are also very hard 
and somewhat peculiar in appearance, leading at first to the belief 
that they might be in part of YO!eanic origin. This, howeYer, i.-; not 
the case. U ndor the microscope they arc found to consist chiefly of 
quartz, l)articles of dark argilliies, and a pale fino-grninod laminated 
rock which may be a quartzite. 

In Skincuttle Inlet limestones are well represented, and would afford Skincuttle 

a means of tracing out in detail the structure of the rocks, were suffi- Inlet. 

cient time devoted to this purpose. On the cast side of the entrance 
to Harriet Harbour, flaggy limestones, with some much altered al'gillites, 
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al'e found clipping north-wcsLwal'cl at an angle of 50°. This appears, 
howernr, to be an abnormal attitude clue to local distul'Lance, for wbaL 
is ::tpparcntly the same zone of limestone runs south-westward to the 
inner end of HatTiet .I sland, and bending sharply round this, again 
appears on the point aL the west sicle of the harbour, and is here well 
Hhown, dipping :>o uth-westward at an angle of -!5°. The limestone is 
gl'ey and cryptocrystallinc, and holds cbcrty concretions togethcl' wiLh 
siliceou:; Ycins which stand out on weathered surfaces. The thicknesti 

Calcareous ash of the bod is considerable, but i:; not cornplclcl.r shown. It is underlain 
rock. by a peculial' material, which appeal's to be a felspathic ash rock 

containing a l::trgc proportion of calcareous malLer. It is grey in coloul', 
speckled uy the mixture of light, and dark fragments, and i;hot through 
with iron pyrites in small concretions ancl vcin:s. The Bolkus I tilands, 
lying opposite the mouth of Harriet, Harbour, in the centre of the 
inlet, arc for the most pal't composed of similar limestone to that just 
dcscri bod . In the bay on the cast side of the largest or western island, 
this i:; found to overlie a grey rock which o,·idcntly ·eprrn;onts that 
described as occupying a similar position in relation to the limcsLonc 
at Harriet Harbour. It here, however, simulates an amygdaloid in 
appearance, but is probably similar iJJ origin to the last. The ca lcareomi 
nrnttcr with iron pyrites has formed rounded concrctionary ma so::;. 
Th is in turn rest::; upon a massivo green amygdaloid ofbaoic character. 
The thickne ·s of the overlying limestoue as tihown on thi::; island i at 
lea::;L 1500 feet. It includes some layers of flaggy limo:;tone, and of a 
dark gl'Cy rock of fine grain which 1rniy be called au impure limestone, 

;:~~;~~~~::ror and has probably bee11 a highly calcareou · mud. There can be little 
rocb. doubt but that the limestone.; of the Bolku:; I slands represent those of 

llarrict liarbonr and vicinity, being the north s ide of au ant icli nal 
fold, the axis of which run:; wc:;twa,!'d up the main channel. It is 
further pL'obablc that the same band, lcaYing the casL end of the Bolkus 
Islands, runs across to L110 west end of the Copper Islands, and that 
the bend thmi made correspomb with that shown on the southern side 
of the t:>upposcd anticlinal, in Ilarrict Harbour. The limct:>tonc now 
described is also pL'obably the same with that found in Houston 
, 'tcwart In lot. 

Copper Island;. rrhc Copper Island ' are lai·goly compo:;od of grey :;ub-cy::;ta lline 
limc::;toncs, closely associated, and in some cai;c:; inlerbedded, \YiLh 
grocnii:;h diol'iLic rocks, whi ch arc often compact, buL occasionally 
e,·idcn t ::tltercd amygdaloids. The general strike is nearly oa:;L and 

Copper' ore. 

west, with prevailing northerly dipt:i at angles o1 about 30°. In the 
<lioriti c rocks, copper ore, in the form of small il'regular strings and 
concrctionary masses of copper pyrite;;, occur;; in many place. . 'l'hcsc 
weather conspicuously green, and prove the cuprifol'OUti character of 
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this part of Lhe form!llion, tbough no deposits of workable dimensions 
were observed. \V ell-defined Yoins of quartz and calcite tr::tYerse the 
is lands in several places with general nortli-wostorly and soulh-ca:;lerly 
boa1·ingR, but wol'O not fonncl to contain any copper. 

The action of the weather on t.ho limestone exposed between lo"·-water Peculiar 
. d weathering ol 

mark and the edge of the woodi5 causes them lo assume a rough, p1tte limestones. 

smfaco, on which hollows are separated by teep, sharp-edged ridges and 
bt·ittle point;;, su;;;tained generally by some siliceous or other impurity in 
the stone. 'IVhere a.hollow i formed which will contain scaor rain-water, 
it may bo noticed that its sid e:; are eaten into along a lino co1To1;pond-
ing with the height at whieh the water OYerflows, a circumstance, no 
doubt depending on the absorption by the snrfoco of the water, thu;. 
for a time stagnant, of carbonic acid from t he atmosphere. The pecu-
liady rough cha1·ncter of those limestone surfaces is, no doubt, dne in 
part to the co nstitution of the rock, but also to the g roat rain-fall and 
persistent cloudiness of the region. 

Limestones charncterize the shores of the point on t.he north Ri<l c Obscure fossils-. 

of the inlet, oppo::iitethe inner end of the Copper Islands, dipping west-
ward on its eastem shore, and in association with argillites northward 
on its southem. These are somewhat different in appearance from 
those aborn described, and it is not knowu whether they represent a 
broken portion of the wc:;tward continuation of the Copper fa lands bolt 
or a second limestone zone of a different horizon. 

The fossib obtained hero are described by Mr. Whitoaves af:.-

1. Casts of a large Mw·chis?m:a or Lo.ronerna, the whorls of which arc 
rnther longer than wide. 

· 2. Casts of a discoidal spiral shell , which are so badly prese1Tod 
that it is impo1-;sible to tell whether they should be referred to the 
Cephalopoda or Gasteropoda. 

On the north side of a small cove on the cast side of the point, the Copper mine. 

greatest amount of exploratory work in connection with the attempt 
at copper mining, referred to on a former page ( p. 17 B.), has been 
carried on. One Rmall shaft, probably of in considerable depth, is on a 
hard, irregular vein of q_utTtz, which appears to hold a trace of copper 
only on one side. In a second locality a horizontal opening has first 
been made in the face of a low cliff, not far abo.-o high-water mark, 
and from this a shaft has been sunk. The shaft is now inaccessible, 
and the whole of the material excavated has been carried away by the 
sea, so that no idea of its depth or the quality of ore obtained in its 
bottom can be formed. There is no true vein here, but magnetic irou 
ore, with a littl e copper pyrites, forms bunches of irregular form 
penetrating the country rock at the sides of a compact greenish dyke, 
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which ha1; a general course of N. 34° W. The dyke traverses the lime­
stone of the region, which is here nearly fiat, and aJi,;o a11 asseoialed and 
probably contemporaneous diorilic mass. It is prnbably lo inleniect 
this dyke that the shaft has been sunk, but there is now no appearance 
on the surface which would justify extensive exploration. This is the 
opening named ' main ;;lrnft' on the sketch of the inlet by Poole. 

Huston Inlet. Limestone appear;; at the points on both siJes of Huston Inlet. It is 
also found on the sonth-we::;t i:;ide of the inlet at several poi11ls, in asso­
ciation with massive co11temporaneo11s green volcanic rocks, of which 
one-at the point at the knee of the inlet-is a well characterized 
amygdaloid. It is not impl'obable that the anticlinal axis, already 
mentioned as running ea t and weKl south of the Bollrns Islands, turns 
abruptly at the west end of the inlet to a l'lOUtherly courtle, running 
into George Bay, and thence west of, but nearly parallel to, Huston 
Inlet. Huston Inlet would then mark the run of one band of the 
limestone and of the fiaggy, calcareous argillites already more than 

Probable()reta- once referred to. At Boulder Island near tile entrance to the inlet 
ceous outliers. ' ' 

seveml hundred foot in thicknestl of blackii:;b al'gillite,,, with calcareous 
concretions and sandt5Lonm>, and thin limestoncH, ovcur, and may repre­
sent this band, though it is perhaps more probable that they belong to 
a small outlier of the overlying Cretaceous coal-bearing serie;;, which 
appears in the form of oamlslone and conglomerate bedl:l at low angles 
on the soulh-weslern point of the Bolkus Islands. 

Iron ore. At the cast side of the entrance to Harriet Harbour )fr. Poole has 
marked a deposit of magnetite on bis sketch. This occurs ou the beach 
in the form of an irregular masi;, which measures on the surface sixLy­
seven feet across. It is contained in a body of fine grained greenish 
trappean rock, which is intrusi"l"'e in the limestonef! and al:lsociatecl 
beds. In some places large blocks of nearly pure magnetite may 
be obtained, while in others it is much mixed with quartz, and 
contains also a considerable proportion of iron pyrites in irregu­
lar bnneheti and string,,. This in decomposing gives lhe whole 
masl:l a reddish coloul', and from its intimate association with 
the magnetite might to some extent injure the quality of the 
ore. On laying down the course of the dyke at 1\Ir. Poole's 'main 
l:lhafl,' on the north side of Skincutile Inlet, it is found lo very nearly 
strike that associated with this depoRit, which also appea1·s to have a 
north-wesL and south-east eomse. It is therefore highly probable that 
both represent portions of Lhe same intrusion. That the iron ore runs 
southward beyond the locality where it was ecn in place in Harriet 
llarbour is shown by the fact that loose masse:; of iL are found on the 
south end of Harriet Island. The::;c mLuit ha\·e been carried thither from 
some place higher up the valley, in common with other boulders, 
during the glacial period. 
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The ore is a rcmarbably pure coarsely crystalline magnetite. Speci- Analysis. 

men;; of an average charactcl' examined by Mr. C. Hoffmann were found 
to contain 58·06 per cent. of metallic iron, while a fragment exception-
tLlly rich yielded 69·88 per cent. 

The extremity of Granite Point is composed of a grey coarse-grained Granite Point 

8J'Cllitic rock, which is evidently intrusive, but the precise relations of 
which to the neighbouring beds is obscure. 

In Burnaby Strni t gl'cen rocks, often evident Yolcanic breccias, pre- BurnabyStrait. 

ponderatc, and arn indeed al most exclusively represented. They are 
genel'ally massive, showing no distinct bedding, but everywhere jointed 
and fissured. These arc supposed to belong to the great igneous series 
which underlies the massive limestones. frregular veins of rcd-
wcathering dolerite arc abundant in this vicinity. Both points of the 
eastern bay on the north shore of Burnaby l8land are composed of 
:;imilar massive greenish rocks, but on the east side of the next bay-
callcd Section Cove on the map-limestones appear resting on them, 
and striking north-westward from the south-east point of Huxley 
l::;land and a small iHlct lying off it. 

The rocks in Section Cove wore examined with some care and measured Section co,'e. 

by pacing. Their arrangement is rcprnsentcd on the section. (Fig. 2). 
The line of junction of the _gl'Cen rocks with the limestone is confused 
by imrnmcrable small faults and fractures. The lower part of the 
limestone is massive and cherty iu l}laces, but it soon becomes flaggy, 
and contains in some layers abundance of fossils, chiefly belonging to, . . . 
h " 11 · r'I · · · Trutss1c fossils. t c two 10 ow111g nass1c species.-

1. Jionotis subcircularis, Gabb. 
2. Halobia Lommeli, ·wiss. 

After about 350 feet of pretty pure limestone, the beds are concealed 
for some distance, and when again seen are largely made up of cal-t~~!~~~~s~nd 
carcous flaggy argillites, nearly black in colour. These with occasional 
beds of pure limestone form the whole upper part of the series, to a 
large folspathic mass on the cast side of the bay which appears to be 
in Lru::;i ve, and beyond which the beds arc i:;o much confused and broken 
that no e::;timate of their thickness could be formed. Further on, 
several additional intrusive felspathic masses occu r. They are grey, 
porphyritic, resemble some of thmie of Houston Stewart Channel, and 
are probably of the same age. The thickness of the limestones and 
flaggy argillites of the lower part of the series which maintain a suffi-
cient regularity to admit of accurate measurement is about 1733 feet. 
They arc generally in a nearly vertical attitude. 
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From the bay opposite Aldel' I sland, the whole north shore of Bui'- Dioritic rock ~ .. 
naby Island appears to be formed of greyish di oriti c rocks, whieh 
occasionally become granitoid, -and are composed of two varieties of 
felspar and pale or dark green hornblende. These arc doubtless intru-
t:i ive, and subsequent in date to the bedded materialR. They resemble 
the granitoid r ock of Granite Point, at the north side of Ski ncuttlc 
Inlet, but this is more highly cry8tallin e and somewhat paler in tint. 

From the northern en trance of Burnaby Strait, along the sou th-west 
s ide of Juan P erez Inlet, and on both sides of Darwin Sound, the rocks 
continue in general appearance like those of Burnaby Strait, but al'C in 
the main more felspathic, and in places become schistose, and bear an 
older appearance. 'fhe zone above indicated is probably in fac t that Outcrop of 

f Id f 
. . . older rockE. 

of the outcrop o the o est part o the r ock sencs recognised m the 
Queen Charlotte Islands, thong h it does not seem possible to separate 
it from the rocks before described by any well-marked line. It 
remains, indeed, doubtful whether the rocks of t his region appcni· in a 
long, inegnlar anticlinal or merely form the disturbed edge of a , cries 
wi th general north-easterly clips. The former, however , appeal's to be 
the more probable suppostion. In Werner Bay, the rocks see m to be 
chiefly felspathi c, in some places thin-bedded, Lut are associated with 
g reenish bedded diorites, much resembling those of t he Victoria series 
of the south of Vancouver Island. On the west side of Hutt.on In let, 
near it s entrance, rocks apparently of dioriti c composition, but in some 
places evid ently fragmental, and frequently schistose, are intcrbeclded 
wi th limestones, which are occasionally converted into white marble. 
Cri noidal jointR were observed on one weathered surface. Greenish Fossils. 
and greyish-green rocks, chiefly felspathic in composition but pa;ising, 
in some cases, into more or less perfectly characterized clioritcR, co11-
tinue alono· tbe shor e to the vicinity of Bigsby Inlet. Th e southern RocksofBigsb:,~ 

o Inlet. 
entran ce front of this inlet is composed of similar rocks, but the greater 
part of it'l south shore anrl th e mountains rising beyond it are granitic. 
Where examined, the granite is eoarse, and consists of white felspar, 
hornblcnd and mica, ·with littl e quartz. It forms, without donbt, an 
extensive mass, and does not pass by gradual stages into the rocks 
before described. The north shore of Bigsby Inlet is composed of bard 
grey-green rocks, chiefly fe lspatbic in composition, and in some places 
evident amygdaloids. Ncai· the north entrance point of the inl et, 
weathered surfaces of these assnme a very peculiar appearance, pre­
senting botryoidal forms, which arc involved among themselves in such 
a way as to prnclucle the possibility of th eir being fragments. They 
appear, indeed, to r epresent the surface of an old lava flow, whi ch has 
now again been brought to view by the r emoval of the superincu mbent 
strata. The appearance of these rocks is much like that of those of the 
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Shuttle Islancl. en trance to Rose Hal'bour. The rocks of Shuttle Island are generally 
more oi· lc:>s schistose, and in some places arc very markedly so. They 
are greyish and greenish in colour, and felspathic or dioritic in compo­
sition. In one place on the east side a pale grey talcosc shist occtus, 
and the schists are interbeddcd with limestone or coarse marble in thin 
layers at the southern extremity of the island. This horizon is almost 
certainly the same with that of the entrance to Hutton Inlet, above 
described. Similar fcl spathic and dioritic rocks, though not so Jis­
tioctly :;cbistose, form the west side of Lyell Island, with the exception 
of False Bay, where flaggy, blackish argillites appear, an 1 run south­
eastward in a low country toward Sedgwick Bay. 

Crescent Inlet. The anticlinal of Darwin Sonnd probably runs up Crescent Inlet to 
the north, turning westward with its extremity. In Klun-kwoi Bay 
the rocks so far as seen arc rathee dim·itic than felspathic, and in some 
places evident amygdaloids. Argillitcs appear on both sides of Crescent 
Inlet. In one place on the south-west shore i.hese were found to be 
fossiliferous, con taiuing fragments of moulds of an ammonitoid shell 
of the Kame species as those from Houston Stewart Inlet, also a small 

Conglomerate 
layer. 

Pecten or Avicutopecten. 
A band of black calcareous argillites with flaggy limestones, in all 

about 30 feet in thickncsR and dipping N. 80° W . < 50°, was here also 
obserYed to be i11tcrcalated between two masses of conglomerate made 
up of fragments of crystalline rocks, with limestone and pieces of 
argilliic li kc the rnnonnding beds. The lower conglomerate is sharply 
bounded above by the base of the argilli tes; the upper rests on a broken 
and disturbed surface of the argilli tes, evidencing some unconformity 
by erosion. This little section is rather puzzling, but appears to repre­
sent on the whole a conglomeritic mass forming a portion of the great 
argillile band. White Point, at the cast side of the entrance to 
Crescent Inlet, is composed of pale felspathic rocks, which are probably 
intrnsi,-e. 

Area o.f newer To the north-east of the belt of rocks just described, which character-
,·olcamc rocks. . h J t 'd f J p I l t d D · S d · izes t c sout 1-wes s1 e o uan erez n c an arwm oun , is an 

cxtensiYe area diffol'ing in general lithological eharactel' from most of 
the rock:; pl'eviously met with, and probably representing a higher 
part of the series. This area, which seems to be a broad synclinal, 
though complicated by many minor irregularities and folds, has a 
length of about thirty-one miles in a north-west and south-cast direc­
tion, with a probable average width of five to six miles. It embraces 
a great part, at. least, of Ramsa.r and acljace11t islands, and of Lyell 
Island, composes Tan-oo Island and the nal'row promontory separating 
Logan and Dana Inlets, and appears to characterize the gl'eater part 
of the shores of Selwyn Inlet. The synclinal then seems to turn 
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westwal'd, and was not ful'Lher seen. The rocks are best displayed on 
the north iclc of Logan Inlet. Near the base of Red 'l'op lifountain, 
on the north side of Ore~ccnt Inlet, flaggy argilliLcs appear, much 
broken and traversed by dykes, but with general low nol'th-casterly 
dips. They run south-eastwal'd, through low ground, behind the 
felspathic rocks of Whi Le Point, and come out on the shore of Logan 
Inlet neat· its west end. These argillites probably repre~cnt those 
frequently before mentioned. They arc found on the opposite side of 
Crescent Inlet, apparently forming the other slope of an anticlinal, 
which is no doubt the continuation northward of that already mentioned 
in Darwin Sound. A few fossils (mentioned on p. 58 B.) were obtained Fo8'i!iferous 

f h h l h l ,. d b ,. .1.,. . th argillites. rom t cm ere, anc t ey were a so ioun to e iot:is1 1,01·ous rn e 
small island near the entrance to .Echo llarbour, where }iirmotis subcir-
cularis was recognised. The width of the north shore of Logan Inlet 
occupied by the argillitc band is a mile and a half or more, but lhc 
shore is rather low, and the section is not continuous. Tbc argillitcs 
are then ovel'lain in apparon t conformity by flagg-y grey sandstoneR, 
chiefly folspathic in compo;,,ition. These are followed i 11 tum by coarse Felspathic 

I . h ][ ] cl f I . h t b h' fl sandstones. cong omerates wit we rounc e ragments, w uc appeai· o e c ie y 
or entirely of crystalline rocks, unlike tho ·e of this part of the serieti. 
If no faults not recognized affect the strata, the conglomerate must 
have a thickness of se-rnral hund!'cd feet nt least. To the conglomerates Conglomcrnlcs. 

follow the great o-verlying t:ierics of agglomerate and ash rock8, the 
distribuiiou of which has been outlined above. These occup.r the 
shore of Logan Inlet for about ffre miles c:u;lward, but arc cnt off near 
the ouLer point by a mass of coartlc grey granitoid clioritc with epidote. 
The abo·bo-lomerates are occasionall3- coarse but usually finc-boTained, and Agglomerates 

' and ash roe ks. 
graduate into ash rocks, which again pass into a compact material 
which m:iy be called a folsite, and may in some cases represent former 
flow:; of molten matte!'. The rocks arc not highly crystnllinc, but 
generally dull and finc-grnincd on fracture, and pale in colour. 'rhe 
prcv:ilent tints arc greys and light grey-greens, and thc:;c characterize 
equally the fragments and matrix of the agglomerates, bet\\·ccn which 
there is frequently very little lithological diversity. The beds are 
everywhere considerably distmbed, but the north side of Iiogan Inlet 
would probably be the best locality in which to make a measmed 
section of the strata. The total thickness of the volcallic series ovcr-'rhickness. 
lying the al'gillites and conglomerates can scarcely, however, be less 
than 5000 or 6000 feet. 

The gl'cator part of the rocks of Ramsay, Mmchiso11, l~araclay and 
the Tat· Islandti are supposed to belong to this ovcrlyiug volcanic 
series. Well bedded and fine-grained }Jale felspathic sandstoucs, prob­
ably representing those immediately overlying the argillitcs at the 
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we. t end of Logan In let, are found on the western ends of the three 
first-mentioned islands. On the shore of Murchison Island 1heRe are 
intimately a sociated with hardened blackish argillites, the section 
being, how0Ye1·, hopelessly confused by the presence of a number of 
fine.grained pale felspathic and porphyritic dykes. The mass of the 
argilli tcs probably run. down the north-cast side of J nan Perez Inlet, 
but beneath the water. About the middle of the not·th-woo;t Ride of 
Ramsay Island, rocks differing somewhat from those generally found 
in the series appear. They form the entire north-eastern part of the 
island, the eastern part of .M tuchison I sland, and probably the ''hole 
of the Tar Islands. These rocks are somewhat more basic, and though 
tilted in some places n,t high :tngle~, of le. s altered appcarnnco than 
those ofLog:m Inlet. They include a great thickness of rough agglo­
mcr:tte which has evidently been formed in the immediate Yicinity of 
volcanic vents, as some of the inclt1ded masses al'O OYCr four feet in 
diametet·. These frequently project on surfaces exposed along the 
horcs by reason of the comparatively soft character of the matrix. 

The matrix and its inc lude<l fragments arc apparently similar in 
character. A m icroscopic section of one of the latlct· proved it to be 
a dolerite which with a dark finely granular ground-mass is rc11dercd 
porphyritic by felspar and pyroxene crystals, which arc frequently 
more or less peL"fectly stellar aggregations. The rock has not suffered 
much change, the mineral. being clear and harp . 

.A. bed apparently of porphyritic dolel'itc forming a small island off 
the ea$t shore of Ramsay island is nearly vertical and has n, rude 
columnar structure. The Tar Islands appear to mark the outcrop of 
the most massive agglomerate bed. It is reported that on one of them 
bitumen oozes ont in small quantities among pebbles on the beach. 
Agglomerates of a simi lar character are found on the east side of the 
cntmnce to A-tli Inlet, on the north shore of Lyell Island. 

At the north entrance of the narrow passage inside Tal-m1-kwan 
Island detached masses of agglomerate and conglomerate arc abundant, 
and though the rocks wore not seen in pbce, they probably represent 
the northern continuation of the conglomerate described as lying at 
the base of the upper igneous series on Logan Inlet. The promontory 
:;outh of Ro.ck-fish Harbou1· is composed of much hardened and well 
bedded felspalhic rocks, occasionally agglomerates, nearly Ycrtical, and 
with a genel'al cast and west strike. Similat· rocks nppear to charac­
terize both shores of Selwyn Inlet up to the long western al'm, where 
the trough formed by these newer volcanic rocks runs inland to the 
westward. The nol'thern shore of this arm is composed, howeYcr, of 
argillites, with som~ conglomernte, the latter probably representing 
the hol'izon already scycral times referred to, and indicating that this 
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zone, though probably mo i closely conn ected with the flaggy argi llitos, 
i~ per,,istent near the Lase of the overlying volcan ic seri es, and that if 
there be any un conform i Ly between t he two it must be slig ht. 

To the east of this area of volcanic rocks newer than those of thcKun-gnisland. 
1-1outhcm extremity of the i::;lands, Kun-ga Islaud y et r emain !:! to be 
noticed. The inner or wc,,i end of the islan d. is compoccd of hard 
g reenish dioritic rockl:l like those cbewhcre found below the massive 
limestone, The small il:l land named Ti-tul , which lic:i otf t he north 
shore of Kun-ga, is composed of limestone, which all:!O forml:l the north Limestone. 
poin t of Kun-ga, and runl:l acrosl:l it in a ·outh-south-eactcrly direction. 
To the cast of the lim estone, and apparently following it conformably, 
with gcncrnl eastward dips at high angles, or nearly in a vertical posi-
tion, i:i a g reat series of flaggy blackich argillite , thin limestones and 
a1·gi I laceous sandstones. A few fossils, simil ar to those of the first- Fossil~. 

menti oned locality in IIouslon Stewart Channel, and of Triassic age, 
were obtained. If the uppe t· Yolcauic series dcsc l'ibed in preceding 
p aragl'aphs rests cooformably above the al'gilli tc;,; a11d as ·ociated rocks, 
it must be supposed either that a fault separates thc~c roclrn from 
th ose of the cast cud of 'l'an-oo Jsland, or that the lim estones and 
a!'g illi tcs are folded over an an1,iclinal axis running north -nor th-east 
and south-sottth-west through th e " ·estcrn part of Run-ga l sland, and 
that their westward-dipping portiou i;; concealed Lclow the water 
bet,vccn the t\rn islands. 

At the north entrance point of Selwyn Inlet , massive limestones are Li~1cst.,nes of 
. ,. 1 l J t b •1· . t l th b t f P01nt \ ert1cal . agam 1ounc, anc on tie coas ctwce 11 "i1s porn am. c o tom o 

Skcdans Bay, limestones and argillitcs are the mo.,;t abundant rocks, 
the part of lhc series characterized by thece matei·ials being appar-
ent ly scYc1·a l times repeated by folds. Point Vertical is a remarkably 
bold spur between t"-o bays, composed of massive beds of Ji 111 esto ne 
nearly on edge, and aggregating at least 400 feet in thickness. The 
limestone is g rey, wilh the stl'ati fication well marked by laye rs charged 
with black chcrt.r concretions, and by the so lvent action of the water 
along certain planci:;. Some layers haYc a curious co11 cretionary struc· 
ttu·e. They aro traversed in all directions by little ili ccou ' veins as 
thin as paper, the polygonal forms included between which have a 
supcrind uced concentric structure. North of Point Vertical arc two 
islanclc which may be called Limestone Islands. On th e inner of these Limestone aDll 

l . b . l. t . h d. f N 160 E 40 . t contempora-t 10 massive c erty 1mcs one, wit a 1p o . 1. < , is seen o neou igneous 
lie directly upon an ig neous material, resemLling that found in a simi- beds. 

Jar po:sition in Skineutllc, and consisting of a fragmental grey felspathic 
r ock holding pyritous and calcareous concretions. The adhe:Jion of the 
limestone to the igneous ·erics is t hus conclusively shown by its con-
fol' mttble l:lnperposition on igneous r ocks of precisely t he same character 
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Argillites :incl in widely separated localities. In exposures just outside the south point 
limestones con- of Sl·edans Bav the conformable J·unetion with the limestones of the 
formab le. '" ' • ' 

blackish flaggy argillites is alr-:o shown , confirming the opinion of their 
relation formed from the inspection of othel' localities. The rocks are 
much broken by dioritic intrusions, but the limestones, becoming thin­
bedde<l towards the top, al'e distinctly in terleaved with t he argillites. 
The south-eas t side of Skedans Bay is composed of limestone, of the 
usual character, with general north-easterly dips. At the bottom of 
the bay this is followed, in ascending order, by the argillites, and to 

Overlap of the north these a.r e seen OYO L'lapped by agglomerate beds, which are 
Cretaceous 
,,gglomerates, supposed to belong to the series (Subcl ivision D.) attached to the 

Cretaceous coal measures. The fil'st point south of Point Vertical 
showti similar rocks to these last mentioned, which may there form 
a small out lyer, and al'e cer tainly ne'.\er looking than any others of 
the vicinity. 

Persistent N early in the line of strike of the limestone of the SO Llth si le of 
limestone b:ind · . 

Change in 
strike. 

FosRils from 
South I sland. 

Skedans Bay, westward, on the south side of the West Arm of Cumshewa 
Inlet, at a distance of sixteen miles, similar limo~lonc is again foun<l; 
while al'gillitcs occui· on the south-cast side of the South Arm, holding 
jJfonotis subcircularis. The general line of strike thus inuicated is con­
firmed by the parallelism to it of that of the rocks of Selwyn Inlet, 
and it is further probable that the limestone and argillites found west 
of Log Point, on th e south shore of Skidcgate Inlet, belong also to the 
same lino of outcrop, which in this case can be traced in a general 
direction of N. 67° W for a total distance of t hirty-three miles. The 
general strike of the older rocks sweeps round to this beal'ing from 
one ofN. 35° West, which is the more usnal in the southern portion of 
the iAlanclR. 

With t he exception of the limestones and argi llites abo•e referred 
to, the rocks obscn-ccl in the western pa t·t of 8kidegate Channel are 
entirely igneous, diol'itic 01· felspathic. The argillites bold jJionotis 
subcircularis in great abundanr.e. The existence in Skidegate Inlet of 
several small projectionti of tb e olcler rocks among those of the Creta­
ceous coal-bonl'ing Fories, ha~ already been refoncd to. Of these the 
most inlernsting is a mnss of limestone forming the south-castem 
point of South I sland, which y ielded a few fossils, on which Mr. 
WhitcaYes forn i:>hes the fo llow ing notc.-

1. A small ornl, T erebratula-like shell. Sections of some of these 
tipecimcns haYe been made, but the interior of each was found to be 
full of crystalline calcite, and no information as to the structural 
character coul<l be obtained. It is not certain, therefore, to what 
family this shell should be referred. 

2. Euomphalus sp. indt. 

I 
I 

t 
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Patches of the flaggy argillites also occur on the south side of Maude 
Ttilancl, and on the south-east shore of South Bay. 

CRE'rAcEous COAL-BEARING RocKs. 

Skidegote Inlet. 

In 1872, Ml'. James Richardson, of the Geological Suney, visited Surveys by :-.rr. 
Skidegate Inlet at the request of gentlemen interested in the Cowgitz Richardson. 
Coal Mines. Mr. Richardson's time was limi ted to a few days, and 
much of it was necessarily devoted to the immediate vicinity of the 
mine, but he nc;-ertheless sketched the geological structure of a con­
siderable portion of Skidegatc Inlet, and collected a large numbm· of 
fossils. In connection with the description of these,* a map indicating 
the fossiliferous localities, with the position of the rocks so far a1:; that 
had been determined, was printed. 

In my examination of the region in the summer of 1878 I had the 
advantage of being able to refer to Mr. Richardson's printed report and 
map, and have availed myself largely of these in drawing up the 
following account of the locality and in the construction of the geolo­
gical map of Skitlegate. 

The occt1rrence of a bed of true anthracite in rocks of Cretac·eous crotnceous 
. tt f 'd bl I . l . t t h 'l h d anthracite. age is a ma er o conE.1 era e gco og1ca m ere" , w 1 e t c pro1c 

existence of a really workable bed of this material on tbo Pacific coast 
would. be of 1ery great eronomic value. 'l'he study of the Cretaceous 
rocks of this district is in consequence invested with a peculiar 
irnpol'iancc. 

Mr. Richardson grouped the coal-bearing rocks of this region under 
tbe following names, in descending order.-

A. Upper Shales and Sandstones. 
B. Coal'se Conglomerntcs. 
C. Lo·we1· Shalcs with Coal and. Iron Ore. 

It was supposed that the last-mentioned subdivision rested uncon­
formably on certain crystalline rocks, which have now, I beli eve, 
however, been distinctly proved to be a pal't of tbe series, anJ to 
represent an important intercalation of contemporaneous volcanic 
matter. These are again followed in descending order by a series of 
beds chiefly composed of ordinary sediments, and the whole rests 
unconformably on older rocks, probably for the most part Triassic, like 
those of other pal'ts of the island, and. consisting of argillites, limestones, 

•Mesozoic Fossils. Vol. I. Part 1. 1876. 

Subdivision of 
the series. 
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&c. To l\Ir. Richa1·dson's . oction it therefore becomes necessary Lo add 
two lower members, which may be designated:-

D. Agglomerates. 
E. Iiower Sandstones. 

«!encral concji- Th e letters applied to the subdivisions arc my own-A., B. and C. 
t1onsofdepos1t. d' t 3 2 l l f h · · l ] 'fi t' corrcspon ing o , anc o L e ongrna c ass1 ea 10n. 

The whole formation at this place boars the appearance of hil>ving 
been laid down along the north-eastern flanks of a land fo1·mod chiefly 
of the Triassic r ocks previously dci;cribed. It has a mor e or les;i 
li ttoral character t hroug hout, with il'rogularity in thickness of the sub­
division,.;, and shows espec iall y a very dec ided thinning out to the 
soutlnrnrd and woot\Yal'd, in which dil'cctions it is probable t hat large 
areas of the older rocks may haYo remained uncovered by t hose of the 
coa l-bearing g roup, and as may be i:, upposed, t heir surface even where 
it has been buri ed itl a very r ough and irregular one. This, com­
bi nccl with the occurrence of the massive conLomporanoous volcanic 
depm;it (D.) and the general di fltLll·bance of the r oclrn,-which incr eases 
westward ti ll at t he head of the inlet some of those of th e coal-bearing 
series m·o th rown past the vortica l,-has produced a stratigraphical 
problem of more complexity than would at first sight appear. 

Subclil·i·ion A. A. Upper Slwles and Sandstones.-The highest rockfl seen in Skide-
gato Inlet al'o these so-called by Ml'. Richardson, and in character­
izing them I cannot do better Lhan quote his description, which is aR 
follow:-;.-* 

"Those shalcs arc by no means so black as i.bc lower band , t heir 
darke:;t tint being a brownish 0 1· blacld:;h g rey, and most of them are 
::;omcw ha t arenaceous. 'Th ey are intcrstl'atified \\·ith sandstoncR, gene­
rally from t hree to six inches thick ; but a band of a bout thirty feet 
occ:upies a po"ition which is conjectured to be about seventy feet from 
the base. App~·oaching the (underlying) cong lomerates, some twenty 
Ol' t hirty feet are intorstratified with beds of rccldish-weathel'ing 
grcyi,.; h-brown arg illacco us dolomite, Yarying in t hickn ess from two to 
six inchef', but constituting the ch ief part of the masi;, and t hose seem 
to form a passage to the conglomc1·atc:;." 

Some beds of the shalcs al'c highly calcareous, and there at'e zones 
characte ri zed by largo calcar eous nodul es like t hose of portions of the 
Lower Rhale;;;, from which, notwi!hi;tmiding their general clifforcnce in 
colour, it wou ld be hard to find a cl i:;tin ctivc li thologica l ehal'acteri stic. 
The rocks of thii; subdiYision occupy a breadth of three miles of the 
inlet, between the wc;it encl of Lina I sland and Slate Chuck Creek. 

• Report of Progress, 1 72-3, p. 63. 
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They arc in the form of a shallow synclinal, with scYeral minol' undu­
lations, and have a thickness of not less than about 1500 feet, though 
the summiL of the geoup was not recognized. 'l'hey contain few fossils, 
the only form recognized being Inoceramus problematiru::i.. Reef Island 
is also formed of these sbales, and they nodoubtun<lerliea considerable 
area which is concealed by water bet\YCen Nose Point, Triangle Island 
and the group of islands of which Burnt Island is the largest. 

B. Conglomerates.-The rocks of this subdivision are for the most part Subdivision B. 

well rounded conglomerates, inter bedded with grey and ye! lowish sand-
stones, which in some places are Yery regulal'ly stratified. The pebbles, 
which in Kome layers are sm-eral incheR in diameter, arc generally de-
rived from the older more or less dibtinctly crystalline rocks of the 
islancli;:, but occa. ional rounded shaly fragments like some of the 
rocks of the next underlying subdivision are found, with other evidence 
of slight ct·osion in progrcFJs during the deposition of the conglomerates, 
but not Ruch as to indicate any true unconformity. The dolomitic 
character of the upper layers of the conglomerate has already been 
rcfenecl to in connection with the overlying subdivision . The thick-
ness of the conglomerate nppears to be greater toward the sou them 
part of the area under description, where they spread out widely. At ~::;.able thiok­

thc west encl of Maude Island, and near Christie Bay, the thickness was 
estimated at OYcr 3000 feet, while north of Li11a Island it appears not 
to exc:ecd 1900 feet. An average thickness of about 2000 feet may be 
assumed for this subdivision. 

On the north sic.le of the inlet, about the mouth of Slntc Chuck Crnck, Continuation 

l 1 t f 'd -b lt l · l tl · I ,1 northward. t 10 cong omcra e;i orm a w1 c e w )JC 1 apparen y runs up in anu 
toward Nipple Mountain. 'Ihey are, however, much disturbed, and 
probal.Jly affected by undiscoYcrecl faults. Korth of Lina Iislnnd they 
lcaYe the shore with a northerly course, and arc supposed to bend round 
to the eastward, conformably to the strike of the underlying rocks, 
reaching, probably, to the main fault near Double l\Iounlain, of the 
Admiralty chart. An outlying patch on the west encl of Lina l,.;land 
consiKts, where seen along the shore, chiefly of samlslones, and appears 
to be the point of a synclinal cut-off to the north by the fault just 
referred to. The centre of the peninsula at Withered Point is another 
srnall oullicr. Burnt, ·wedge, Angle and Tree Islands, wi Lh the ''est 9onglomcrate 

f
-. · ] . 1sland8. 

end o l•l aude !is and, form a connected series of conglomerate exposures, 
and show high south-westerly clips. The same zone, w·ith lowm· dips, 
is supposed to cover the north-western half of South Island, and spreads 
over both sides of the entrance to the narrow channel which leads from 

outh Bay to the west coast . .From Nose Point to Christie Bay simi lar 
rocks continue to prevail, near the first-named place, with low dips off 
shore, but near Christie Bay becoming disturbed and eYcntually Ycrti-

5 
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cal. South of Anchor Cove, the conglomerates are characteristically 
shown on the eat>tcrn half of South Point, where it is probable that they 
represent the western edge of a small synclinal holding the basal 
beds, but of which the remainder is concealed by the water. To the 
north of Anchor Cove, as traced by Mr. Richardson, they appear to 
fringe the shore with slight interruptions till the first described area 
at Slate Chuck Creek is reached. In the western part of this we 
appear to have the continuation of the synclinal just alluded to. 
Triangle Island is also composed of conglomerates, which fold round 
the southern end of ::in anticlinal, showing a narrow margin of the 

Lower beds. Lower Shales at the water's edge on the north side. The lowest bod 
of the conglomerates is here again undulating, and holds shaly frag­
ments. The massive character of the conglomerates causes the regions 
occupied by their outcrop to be characteristically rough and hilly, 
while the islands composed of this subdivision ar e high and abrupt. 

Fossils, The only fossils found in rocks of this subdivision wore some fragment::; 
of Belemnites, which occurred near the first or eastern narrows on the 
channel to the west coast. 

Subdivision c. C. Lower Shales and Sandstones.-This subdivision, at the base of 
which the anthracite coal is found, consists of blackish or grey shalcs, 
interbcdded with grey or yellowish-grey sandstones, and numerou;0 
layers composed of sanely argillaceous material, intermediate in char-

Composition. actor between shale and sandstone. The bedding is generally regular, 
and certain zones are characterized by large calcareous nodules, 
geneeally lenticular, and occasionally several feet in diameter or even 
coalescing to form sheets of calcareous matter. Layers so coarse as to 
be called conglomerates scarcely occur. The beds immediately under­
lying the conglomer&tes of Subdivision B. are generally grey shales, 
very regular in their bedding, aud quite hard. Below these is a con­
siderable thickness of strata in which shaly bods usually preponderate, 
while toward the base f the subdivision sandstones arc more important. 
The loW<~st bed are of interest as being those in association with which 
the coal is, and require to be clcscrib<'d in greater detail, though the 
structure of the actual locality in which the mine was opened will be 
noticed subsequently. 

r rrcgular iunc- Subdivision C. rests on a series of volcanic rocks constituting Subdi-
tion with b. . · D I · h tl ~ b f h ~ · v1s10n ., w 11c apparen y iorms a mem or o t c same iormat10n. 

The upper surface of the agglomerate and ash rocks of D. must, how­
ever, have been an irregular one, and to its undulations the lovver beds 
of C. more or less closely conform. The appearance at tbc junction of 
SubdivisionR C. and D. is therefore that of unconformity more or less 
marked. This is particularly evident in the Channel Islands, which, 
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though belonging to the volcanic portion of the series, appear to be 
oparated from the larger mass of these rocks on Maude Island by an 

ovcrlap11ing cdo-e of C. This 1)artial unconformity is however believed Parti.al uncon-
0 ' ' form1ty. 

Lo be essentially unimportant, and only such as might be anticipated 
at the junction of two classes of deposits so dissimilar. The apparent 
unconformity has probably been further accentuated by movements 
occurring between the already bard beds of D. and the as yet partially 
consolidated beds of C. during the flexure of the strata. The occurrence 
of fossils identical ·with those of subdivision C. in beds below the 
volcanic horizon, with the inclusion of marine forms in some parts of 
the upper portion of the rocks of volcanic origin (at points on the east 
Hide of Alliford Bay), serve to show the continuity of the conditions 
of deposit. 

The passage beds have been observed in a number of localities to bo Passage beds. 

coarse felspathic or tufacoous sandstones, generally pale in colour, and 
formed apparently by the rearrangement of the still unconsolidated 
materials of the upper beds of D. These vary in thickness, but aro 
generally associated with black carbonaceous argillitos, which are some-
times shaly, and at the Cowgitz Mine hold the i:;oam of anthracite coal. 
These are those to which Mr. Richardson refers as being quarried by 
the Indians at a spot ome miles up Slate Chuck Creek, and though 
they there hold no distinct coal seam, films of anthracite are still found. 
Nino miles east of the mi no this horizon is again recognised, and pretty 
well exposed on the east end of Maude Island, near Robber Island. 
Coarse agglomerates aro here overlain by beds which may be called as 
above, fels1)athic sandstone. Their material i evidently derived from Fels<lpatbic 

san stone. 
tho underlying agglomerate and ash buds, and composed in great part 
of folspar in partly rounded grains. It is gcnernlly pale greyish or 
greenish in color, and is here well bedded, and appears to decompose 
readily, exfoliating in concentric layers. The higher beds hold thin 
layers of conglomerates, with well-rounded pebbles, and occasional 
streaks of coaly matter representing plant fragments, but nothing 
like a true coal scam. Above these arc beds still evidently in great 
part of similar material, but darker in tint, and holding fossils, of 
which a coral is the most remarkable. These are followed by soft 
argillaceous sandstones and shalcs, in the upper part of which are 
dark carbonaceous argil lites, charged with great numbers of marine 
fossils in good pl'cservation. Above these are the sandstones of Robber 
Island and the north-east part of Maude Island, in which small trunks 
and branches of trees are very frequently found converted into coal. 

One-third of a mile from the head of Alliford Bay, at a small point Coaly layers. 

on the south shore, thin carbonaceous layers occur in sandstone very near 
the base of Subdivision C., and though quite unimportant in themselves, 
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in th eir relation to the surrounding rocks more nearly represent coal 
beds than anything elsewhere seen in this vicinity. 

FIG. 3. PASSAGE BEDS llETWEEN Suno1v1s10Ns C. AND D., EAST SIDE ALLIFOllD BAY. 

Lowest beds of On the opposite side of the Alliford Bay synclinal, the lowest beds 
u. of C. skirt the point and islands lying off it to Flowery Island. On the 

latter the lowest bed of the felspathic sandstone is brownish-grey and 
sometimes quite hard, and rests with an appearance of slight uncon­
forn1i Ly on the bluish-grey trappean rock of D. This irregularity of 
junction is, however, no more than might be expected i.o occur between 
beds very dissimilar in character, and the idea that it represents a 
break of importance or true unconformity appears to be negatived by 
other circumstances. The junction of Subdivisions C. and D., which 
YaricR thus a little in character from place to place, but the conditions of 
which remain on the whole uniform, is again well shown on the north 
tiidc of the inlet at the point next west from Image Point. It is also 
seen at a locality four miles up the channel which leads from South 
Bay to the west coast, where the rocks of C. seem to form a little 
broken synclinal, with ,;tcep dips, and st1·ikc nearly parallel to the 

~roken anthra- direction of the passage. Grey felspathic 1:mnclstones are here inter­
cite. bedded with dark argillites, all much hardened, and holding on the 

north side of the fold a little anthracite coal, the fragments of which 
are bounded by small faults by which the rocks are here dissected. 
No estimate of the thickness or charaetcr of the seam at this place can 
be formed, and the coal is only interesting as showing that the rocks 
continue thus far at least to maintain their coal-bearing character. 
This locality was one of which Mr. Richardson was informed, but had 
not time to Yisi t. 

Fossiliferous Subdivision C. iR throughout characterized by the great abunclanc:c 
characte r of c. of fossils.* These occur in both the sands I ones and Rhales, and fre­

quently :u·c specially abundant in the ealcareous nodules, of which each 
one in some places contains an Ammonite or other form. The rocks form 
a synclinal in Alliford Bay, and fringe the north-cm;tem part of Maude 

* The fossils de3cribed by Mr. J. F. Wbiteaves in Mesozoic Fossils, Vol. I., Part 1., are almost 
exclusively from this horizon. Those collected by me during the summer of 1878 are not referred 
to in this report, but will be described in a succeeeding part of the vol umo to which reierence is 
here made. 
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Island, crossing it with considerable width about the middle, and run­
ning thence to the Routh-cast end of South I~land. They constilulo the 
whole north shore of Bear-skin Bay and the greater part of Lina Island. ~i~d'lticci:1-
Westward, after a gap occupied by the upper beds, t hey reappear at 
Shallow Bay, and run thence northward , past the coal mine and up the 
valley of Slate Chuck Cr eek. They form the shore tor a breadth of 
ornr a mile in the vicinity of Salt Spring Bay, and in a compressed and 
partly ovel'lnrned synclinal occupy the entire width of the Long Arm, 
appearing in a zone of variable thicknesi; on both shores. A short diistance 
north-west of Stoop Point, a promoutary is composed of rather masi;ive 
sandi;tonos of this series, the thickuei;s of which must be about GOO 
feet. These appear again at Young Point, on the opposite side of Long 
Arm. 

On the south shore, east of Alliford Bay, the rocks described on 
page 70 B. arc alHo probably referable to sub<livil:lion C. 

The thickness of l:lnbdivision C. , though variable, is great.. On the Thickness. 
north side of Bear-skin Bay, south of the main fault, the section appears 
to be undisturbed, and would indicate a thickness of about 5000 feet, 
the summit not being soon . On Lina and .Maude I slands, the thickness 
was estimated at about 4200 foot. N orth of Shallow Bay, near the coal 
mine, the thickno. s of the entire subtlivision is probably not OYer 3200 
feet, unless undiscovered fault affect the section .• while in L ong Arm, 
the part included in the fold is not over 1800 feet thick. 

D. Agglomerates.-Subdivision D. forms the mass of Mount Seymour, Subdi vision D. 

and the mountains on both sides of Long Arm, the greater part of the 
castem end of Maude Island, Loading I sland and islets adjacent, and 
in a horse-~boc-Rhaped synclinal surrounds Alliford Bay, and the low 
land at its head. On the north shore it str etches north-eastward from 
t he point next west of Image Point for at least three miles, and forms 
Bare and Tree I slands. It great spread here is accounted for by the 
fact that it is undulating at angles not very high . The thickness ofThicknces. 
the rocks is estimated at about 3500 feet. They are almost oxclush·cly 
of volcanic origin, though some layers show traces of water action in 
t he rounding of fragments. Some beds may have been flows of molt en 
matter, but most are of a fragmental character, either agglomerates 
or tufaceous sandstones, of greenish, g l'cyi sh, brown or purple tints. Hthological 

. character. 
On the east end of Maude I sland, and near Leadmg Island, some 
fragments arc four or five feet in diameter. The material is almost 
everywhere predominantly fe lspathic, and ome specimens resemble 
typical porphyrite of rather coarse grain . At the east side of the 
point north of Alliford Bay, hard dark tufaceous sandstones are found 
graduating into agglomeratoR, some of which, however, have their 
fragments so well rounded as to be more appropriately designated 
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conglomerates. Many layers here become cakareous from Lhc inclusion 
of organic remains, of which some arc evidently shells, though too 
poorly preserved for recognition, except in the case of one or two 
specimens, which appear to be Ostrece. 

E. Lower Sandstones.-Subdivision E. underlies the last. Near 
the centre of the south sitlc of :M:auc.lc Island a small area, wh ich 
is supposed to rcprmient the rocks of the Triassic, is found. 
Westward it appears to be limited by a fault, but eastward 
it is overlain by a small thickne;;s of bee.ls parLly of a tufaccous 
character, but containing also ordinary sandstones, which in some 
places include calcareous layers wiLh many fossils. These, while 
in some cases specifically identical wiLh those of Subdivision C., include 
a few species not yet found in that part of the section, and thus present 
a general facies somewhat different from it. On the cast side of South 
Bay, simi lar rocks arc again found inte1·vening between those of sup­
posed Triassic age and subdivi;;ion D. 

East of Alliford Bay a break in the section occurs, in which the 
junction of D. and E. is concealed, but beyond it, and apparently clip­
ping conformably below D, arc greenish, ashy anclstoncs, interbedded 
with shales, and pretty closely resembling the rocks of the two la;;t­
mentioncd places. Following the shore eastward, the section is not 
continuous, but the beds above dcscl'ibcd might be supposed to overlie 
a great series which il:l frequently well exposed on the beach for a 
distance of three and a half miles, beyond which the rocks are concealed 
by the superficial deposits of the flat land about Spit Point. East of 
t he greenish ashy sand:;toncs and shalcs first described, this series con­
sists of dark shales, more or less arcnnceous, and a great thickness of 
massive or thin-bedded sandstone ' , with occasional layers of well round­
ed conglomerate and frequent zones characterized by large calcareous 
nodules. 'l'oward the base, fragments of coal, produced from drift wood, 
arc frequently imbcddcd in the sandstones. With the exception of these 
conglomerate layer;;, the series so much resembles thaL of subdiviHion C., 
as represented on the north shore of Bear-skin Bay, that it is probnblc 
it belongs to this subdivision. The fo::isil;; found, though not very 
numerous, also seem to resemble tho:;c of C. It is therefore supposed 
that a fault, with about the position marked on the map, crosses the 
mouth of the inlet cast of the Alliford Bay synclinal, and by an exten­
sive downthrow to the c!lst causes the repetition of the lower shales, 
which, between the line of the fault and castem end of the scetion, 
must be represented in nearly their entire thickness. 

The thickness of Lhc entire series of rocks belonging to the 
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Cretaceous coal measures of Skidegate Inlet, may thus be given as Thickne8s of 
Cretnceous 

about 13,000 feet, composed as follows:- series. 

A ..........................•.....•.. 1500 
B ........ . ....•.....•...•...•...•...• 2000 

C .......... . ........•.......... • ••••• 5000 
D .•... ..... ... ......... .•.•• • .•••.... 3500 
E .............. . 1000 ? 

13,000 

The faulL alluded to in the preceding paragrapht:1 as the main fault Main fault. 

is one which was indicated by l\1r. Richardson as running from Anchor 
Cove aero s to Shallow Bay. It appears again westward on the south-
wc::it side of Steep Point, and probably runs on through the hollow 
which leads from Long Arm to North Arm. In the opposite direction 
it appcari; to run north of Triangle Island, to cut off the continuation 
of the conglomerates north of BL1rnt Island, to pass between Lina 
Island and the north shore of the inlet, and to strike that of Bear-skin 
Bay where a sudden change of attitude is found in the beds. At this Other fault8, 

fault an extensive downthrow northward has occurred. A sccoml 
important fault is supposed to run north-westward across Maude 
faland, with a downthrow of the strata to the south-west, which 
accounts for the udden disappmirancc of the beds of sub-divit:1ions D. 
and E., and the underlying Triassic rocks. ·where it cuts the north 
t:1horc of :Jfaude Island the beds arc disturbed, and indications of its 
course arc again found neat· Withered Point. A third fault ~L1st run 
across the south-eastern extremity of South Island, on which the strata 
have slipped down to the north-west, bringing the beds of Subdivision 
C. in contact with the older limestones. (sec p. 62 B.) 

The Gowgitz Goal Mine.-This mine is situated on that outcrop of Coal mine. 

Subdivision C. which has been described as running northward_ from 
Shallow Bay, and eventually turning north-westward up the valley of 
the Slate Chuck. The principal openings have been made at a distance 
of about a mile in a north-north-easterly direction from Anchor Cove. 
The Queen Charlotte Coal Mining Company (limited) was formed in 
Victoria in 1865 to open up t he deposits of anthracite which had been 
di;icovcred hero, and in the attempted development of tbc property a ~~;.Yi'~\;~~d 
lal'ge sum of money was expended between that date and the abandon-
ment of the enterprise about 1872. The mille was connected wiLh the 
coast by a substantial ·tramway, a wharf and the necessary buildillgs 
for the accommodation of the men erected, with screens and all the 
appliances for a large output. It is very desirable to take into careful 
<:onsidcration all the circumstances which have operated in bringing 
about tho unfortunate suspension of this enterprise, not only in the 
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interest of those who have invested money in it, but on account of the 
importance which would attach to the discovery of really workable 
deposits of anthracite coal ou the Pacific seaboard. 

0 

South 
Point 

Fm. 4. PLAN ov CowGITz COAL MINE AND VICINITY, SKIDEOATE, 

Slto•oina the Openinas Made on the Coal aud the Probable Oourae of the S eam. 

(The area shaded in broken lines is that occupied by Subdivision D. The area without shadin:: 
is that of C., overlaiu by B., represeuted by dotted shading.) 

The Plan based chiefly on measurements made by Mr• Richardson in 1872. 

Examination l\fr. Richardson at the time of his visit in 1872 enjoyed facilities for 
~l;:1r.Richard- the examination of the immediate vicinity of the mine not existing at 

pl'esent, fot· during the years intervening a thick growth of bushes 
and weeds has covered everything, and the various tunnels and open-
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ings have much deteriorated in condition. I ::;hall therefore briefly 
allude to the facts established in :M:r. Richardson's report, to which 
reference must be made for the details of his observations.* 

The position of the coal ii:; best shown in the opening called llooper Hoo,1ier, Creek 

C k T 1 . R b J f K" , or I~mg s tun-roe unne m Mr. icbardson's report, ut spo rnn o as mg s nel. 

Opening and Nicholson 's Tunnel in reports addre .. sed to the Company. 
This is situated on the right or west bank of Hooper Creek, ·whore it 
descends steeply from the base of Mount Seymour before reaching the 
less steeply inclined valley by which it flows to Shallow Bay. Thii:; 
tunnel has been driven, according to l\Ir. Richardson, in a direction 
N. 69° W. for 190 foot through vertical beds of black shale, with clay 
ironstone. At thiti point it intersected the coal, and followed. it in a 
beariu0<» N. 53° "iV., graduallv turning to N. 29° E. in a <l.istance of about AP

1
Peharaknce 

•1 anc t 1c ncs!' 
450 feet. Where first struck the coal showed from two to throe feet of coal. 

thick of good anthracite. It increased in a short distance to a total 
thickness of about six feet, in which thern wore two veins of pu1·e coal 
averaging three feet, and one foot throe inches in thickness respectively, 
but separated by a shaly midrib of about six inches. Toward!:' the end 
of the tunnel the seam gradually narrowed, and whore the n'ork was 
stopped :M:r . .Richardson could not convince himself that any coal was 

Present thouo-h it is stated in a re1)ort ma<le to the Directors in 1869 Coal traced ' , . ., ' ' beyond work-
that the seam where abandoned had again expanded to a width of one ings. 

foot six inches. Mr. Deans r1lso informs me that by removing the 
surface coYering he has traced the seam, though in a broken and 
weathered state, some distance beyond the position of the end of the 
tunnel, so that there is no reason to believe that the coal absolutely 
terminates at this point. This outcrop called King's vein was dis-
covered by Mr. King in 1867, and after it had been opened by the 
tunnel above described, in 1869, about 800 tons of coal were extracted, 
and a portion of it shipped to Victoria. The anthracite resLs either Co:iI shipped. 

directly on a lufaceous or felspathic sandstone like that formerly 
described as characterizing the summit of Subdivision D., or with the 
intermediati0n of a thin and irregular layer of compact black shale. It 
is overlain by similar black shalos, which in some places hold abundance 
of Unio Hubbardi, and show occasional films of anthracite. The surface Position of the 

on which the coal lies has been undulaLing, and the irregularity of the coal. 

deposit has been increased by subsequent small loeal disturbances, 
evidenced by slickensidod ·urfacos. The beds are now either vertical 
or slightly overturned. In working in this tunnel the quantity of 
inflammable gas exuding from the shales was so great as to necessi ta to 
the use of safety-lamps. In other smaller openings, made lower down 
Hooper Creek on the same side, no coal appears to have been found, 

* lleport of Progress, 1872-73, p. 57. 
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though it is to be presumed its horizon was reached. The larger 
tunnels driven westward from Robinson Creek have not been carried 
far enough to strike the Hooper Creek seam. 

Openings on On Robinson Creek, joining Hooper Creek from the north-east, but 
Hobmson Creek 

Shafts between 
Hooper and 
Robinson 
Creeks. 

Supposed 
existence of 
three seam e. 

running nearly parallel with it where opposite the Hooper Creek 
tunnel, a good deal of work has been done. In IIutchi11son's tunnel, 
situated about eleven chains north-eastward from the Hooper Creek 
tunnel, and 430 feet in length, no coal appears to have been obtained, 
with the exception of a three inch seam near its mouth. In three 
small tunnels made by Mr. Robinson, at distances of three, nine and 
eleven chains above Hutchin son's, coal was found. In the first, accord­
ing to a report prepared by Mr. Landale for the company, in 
November, 1869, the scam wns three feet thick; iu the second and 
third, seven feet., but 'soft,' an expression which seems from the 
appearance of coal still to be seen on the dumps, to mean that though 
good anthracite it is completely crushed, probably by movement of 
the strata subsequent to its formation. About th irteen chains below 
Hutchinson's tunnel, also on the right bank of Robinson Creek, is 
Wilkes' Tunnel, said to be 450 feet long. It appears to have been 
driven sufficiently far to intersect the coal subsequently to be men­
tioned as occurring between Hooper and Robinson Creeks, aud at its 
end a black shale with Unio Hubbardi, like that seen in the Hooper 
Creek tunnel, was found by Mr. Richardson. 

On the hill between IIoopcr Creek tunnel and Hutchinson's, three 
small shafts have been sunk. In one of these good coal occurs, related, 
as shown in the following section by Mr. Richardson, to the neighbour­
ing beds.-

FEET JN. 

Coal, good anthracite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 
Black argillaceous shale. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6 
Coal, good anthracite, called "the three-feet seam"...... . .. . • • 2 5 
Black argillaceous shale, with nodul es of clay ironstone.... . . . . 11 0 
Grey trap, or it may be altered sandstone..................... 8 0 

26 5 

The fast.mentioned bed. is on the south-west side, the strata being 
vertical. In one of the other shafts earthy impure coal was found ; 
in the th ird little or no anthracite was obtained. 

It has been supposed that there arc in the vicinity of the Cowgitz 
Mine two or three distinct seams of anthracite, that on Hooper Creek 
being the lowest, while those opened on to the eastward and northward 
are higher in the serie<i. It appears to me probable, however, that 
wiLh the possible exception of small irregular seams, there is but a 
single coal-bearing horizon, and that that lies immediately above the 
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agglomerates and folspathic sandstones of Subdivision D. The coal in I'robably but 

Hooper Creek tunnel is found turning east, and probably bends round one seam. 

eventually to a south-easterly strike, run oing to the trial shafts above 
described, and then again doubling abruptly on itself, continues up the 
south-west side of Robinson Creek. This structure may be, and prob-
ably is, complicated by small faul ts, which destroy to some extent its 
regularity; but by supposing its existence we account readily for the 
presence of the peculiar dark argillites with Unio Hubbardi near the 
seam on both Hooper ai1d Robinson Creeks, the absence of the so-called 
three-feet seam in the Wilkes tunnel, the appearance of the trap-like 
rock on the north-east of the coal in the above quoted section (this rock 
seeming to represent that found on t he south-east side of the coal on 
Hooper CL'eek), the similarity of appearance and slrnctm·c in the coal 
seam in the section and that of Hooper C1·cek, and other points. In 
the diagram of the vicinity of the coal mine the probable course of 
the seam on this supposition is indicated, with the areas occupied by 
Subdivisions B., C. and D. 

From the descriptions above given, it will be evident that the coal Irregularity of 

seam is in itself irregular in quality and thi ckness. This has arisen seam. 

partly no doubt from the inequality of the surface on which it has 
been laid down, but there seems also to have been a considerable amount 
of movement between the top of the already hard volcanic rocks of D., 
and unconsolidated sediments of E ., during the flexnl'e of the strata; 
which, while it may cause the seam to be very thin or altogether want-
ing in some places, may have rendered it extremely thick in othe1·s. 
Such irregularity, though to a smaller degree, has been met wi th in the 
now well known measures of Nanaimo, and if it can once be sJ:iown by 
more extended exploration that the average thickness of the scam iR 
sufficiently great, this will be of comparatively little consequence. 

I bad supposed, before visiting the mine, that the coal might prove Char!'~ter and 

t b · · t d b' · d · l'k b ll 1. Alb . cond1t1ons of o e an rnsptSsa e itummou1:1 epos1t i ·e t e we L.:nown erttte deposit of the 

of Now Brunswick, but which had been more thoroughly metamor- cottl. 

phased. This is not the case, however, and an origin similar to that of 
ordinary coals must be attributed to it, though it is probable that the 
carbonaceous material bas, at the time of its deposition, assumed that 
pulpy state which has elsewhere resulted in the production of cannel or 
anthracite coals. It will be observed, however, that "Nith the exceptiem 
of the beds immediately sul'rounding the coal seam, the fossi ls found 
are marine, and do not indicate the recunence at different stratigraphi-
cal horizons of the terrestrial conditions which, in the Carboniferous coal 
formation, has resulted in the accumulation of many superposed coal 
beds. Many fragments of wood converted to coal occur in the highei· 
members of the formation, but these have been drifted from the shore 
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But ~ne coa.J- and imbedded "·ith sea-shells. We cannot., therefore, in the areas yet 
benrmg hor1zo:i · d l 1 ] f II r l · f h b l known . examme , oo ~very 10pe u y JOr coa seams m any o t e O( s over-

lying the horizon now under discussion. n appears, however, that at 
the time represented by this horizon i.ho conditions for the deposition 
of coal were ,;omewhat wide spread. As already mentioned, the charac­
teristic massi\e carbonaceous shales with lenticular seams of anthracite, 
occur iu the 8amo relation to Subdivision D. some miles up Slate Chuck 
Crook. Southward they are again found holding anthracito-Lut, so 
far as known, broken and impure only-noa1· Salt Spring Bay ; while 
five and a half miles on a duo south-bearing from Cowgitz is situated 
the locality previously described, on the channel which lead8 to the 
west coast. 

Dircctiofn r The dofinilion of the true relation of the coal to series C. and D., as 
proper or t r · 
tb e r explora- aboYe given, will prove an important aid in canying on fllrther explo­
t1on!;:. 

rations in this locality. The junction of these rocks ii; easily traced, 
though the precise horizon of the coal is often covered by low land, 
and it is in following this from place to place, and examining it where 
iiecessary by shallow surface work, that the best means of pro\ing the 
true value of the deposit will be found. Attention may be directed in 
particular to the thoeough exploration of this line on all the little 
stl'eams flowing into the Long Arm, and also, perhaps, to the east end 
of Maude Island. The locality about the Cowgitz Mine is exceptionally 
disturbed, and this by the duplication of the outcrops has no doubt 
caused an ap!Jcarance of a g reat quantity of coal, and supplied fragments 
in abundance to the gravels of the various brooks. It has added, how­
ever, to the difficu!Ly of tracing the scam, and greatly hindered its 
satisfactory exploration by workings. The great degree of fl.exme and 
disturb~nce has also probably caused the more complete alteration of 
the coaly mattct· forming the seam, but the character of the beds on the 
Long Arm, wbilc more regular, is such as to tibow that auy coal, even 
if originally bituminous, would probably there also be conYertecl to 
an thraci Le. 

Composition of In appearance, the coal resembles the anthracites of some portions 
the coal. 

of the Carbonifcrou coal-measures, and in composition compares favor-
ably with them. 1'hc two following analyses, by Dr. B. J. Harrington 
arc quoted from the Report of Prog1·ess 1872-73, p. 81. The :first is of 
a specimen from the Hooper Creek tunnel, the second from the so. 
called three-feet seam. Both were collected by Mr. Richardson. 

I II 
\Yater.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l ·60 l ·89 
Volatile combustible matter . ............. . ........ .... . 5·02 4·77 
Fixed Carbon ......................................... 83·09 85·76 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l ·53 0·89 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·76 6·69 

100·00 100·00 
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On reviewing tho appen.l'anco presented by tho seams, it would Economicvnluc 

appeai· that too groat dependence bas been placed on their continuity oftho depoeit. 

and uniformity, without tho necessary amount of preliminary explor-
ation to determine those points. Tho indications were not such as to 
justify a heavy expenditure in preparing for the shipment of coal, but 
quite sufficiently promising to render a very careful and systematic 
examination of tho locality desirable. This yet remains to be accom-
plished, not neces arily by expensive undergrolrnd work, but preferably 
by tbo tracing and examination by costeening pits or othonvise of the 
whole l011gth of the outcrop of tho coal-bearing horizon. 

It is, however, oviclont that tho knowledge of this region i;o far 
obtained affords no g round for the bol ief that it is equally important as 
a coal-bearing cli;itrict with Nanaimo or Comox, on Vancotffer Island, 
where 1.ho conditions suitable to tho formation of coal have occurred 
not only over wide areas, but at several distinct horizons in tho 
Cretaceous rocks. 

Cwnshewa Inlet and Coast between Skidegate and Curnsheica. 

Between Skidogato and Cumshowa the coast being low, exposures Agglomerates 

are infrequent. Tho rocks seen aro agglomemlos and tufaceous sand- ~~gcl;~~~~~~us 
stones generally highly fobpathic, and associated with Rome massive 
felspathic materials of nnccrtian origin . Those rocks on the whole 
resemble pretty closely those of Subcfr>ision D. of tho Skidegate i;oction, 
to which they may belong. Under the supposition that they ropresoni 
this pal't of the series, and that if soflor ordinary i;odimontary beds 
underlie tho com,t line they haYe been worn away am! concoalocl, the 
whole has been coloul'ed-though still with some doubt-as belonging 
to tho Crolacoous. 

Tho northern on trance point of Cnmshewa Inlet is composed of in- Dioritic granite 

trusivo rock, choifly dioriic and d.iori lie granite, but 1.he greater part 
of tho ;ihoros of tho inlet aro formed of rocks of tho Cretaceous t;eriei:;. 
Tho Skidogato section haYing been described in some detail, i t will be 
uunocc:s:-:ary to refer to those in othol' than brief tormi:;, though tho sub-
division ndoptod for Skidegato cannot here be strictly carried out. 

Bol\rnen :llcKay's Cove and the Cumshowa Indian village, and on the Agglomcrnte>. 

lit1.lo i:-dand near the Yillago, the rocks aro agglomerates and tufaceou;; 
sandstones of dark colonr. They aro hard and traversed by dioritic 
dykes in a fow places. On tho island, though well bedded, tbo rocks 
from their fine gmin might well bo mi:;taken for diorites. A fow 
hundred yards east of tho Indian village, many small veins traverse 
the agglomora1.o rocks, and contain iron pyrites and galena in about Lead . 

.equal proportion. Ono vein about eighteen inches wide was noticed, 
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but found to run out rapidly in both directions. These volcanic rocks 
are supposed to represent those of Subdivision D. of Skidegate. 

In following the north shore of the inlet, a gap of about a mile now 
occurs in the section, beyond which the rocks are frequently seen, and 
sometimes continuously exposed for long stretches between tide marks. 
To the vicinity of Couglomerate Point they appear to represent the 
lower shales and sandstones, or Subdivision C. of the Skidegate section. 
Their general dip is southward, and they lie as a rule at an angle of 
about twenty degrees, though in several places they are nearly hori­
zontal, or slightly undulating, over considerable areas, and occasionally 
become quite vertical. Owing to the close general correspondence of 
the direction of the shore with their strike, and irregularities in the 
rocks themselves; it was found impossible to arrive at a satisfactory 
estimate of the thickness of the en tire series, though a measurement 
was carried out with this object. It may be stated, however, that this 
thickness is probably not less than 2000 feet, and may be much more. 

In their general characler the rocki:; resemble pretty closely those of 
the same part of the series in Skidegate, but sandstones are he1·e less 
important, and arenaceous shales more largely represented. M.any layers 
are nodular, and in some cases highly fossiliferous, though each nodule 
does not invariab ly contain a fossil. In some beds the nodules become 
large pale lcnticula1· masses of limestone, like those frequently found 
in Skidegate. 

A short distance east of the Peninsula pale yellowish grits, 
which are supposed to be the base of Subdivision C., are seen. 
They form a small anticlinal, as shown in Figure 6, and to 
the south-west are overlain by dark argillites, in some places 
concretionary and fossiliferous. These appear to be interleaved 
with one important, and perhaps one or more minor sheets of volcanic 
rock, which seems to be contemporaneous in 01·igin . At the extremity of 
the Peninsula the argillites are seen in wide exposures between high and 
low-water marks, and appear to be folded in a rather sharp synclinal, 
though this may be a local disturbance not profoundly affecting the 
rocks. According to the view taken of it, the thickness of strata shown 
between the grits and highest argillites, is either 800 or 1200 feet. 

A mile and a quarter west of the Peninsula, is situated the locality in 
which fossils were found most abundantly. Half a mile further on, a 
green basic volcanic rock forms a low cliff along the shore. It is 
associated with sandstones, and has an appearance of being stratified, 
which is probably, however, in this instance fallacious, as the rock 
seems to be a diorite, and the strata near it are confused. 
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The little promontory of which Conglomerate Point forms the south-
ern extremity, is composed of massive conglomerates and coarse 
greenish-grey sandstones. The conglomerates hold fragments oflen 
seYeral inches, and sometimes two feet in diameter of fclspathic and 
clioritic rocks, with occasional pieces of grey sub-crystalline limm;tonc, 
and argillites and argillaceous limestone of dark colours. These are 
cvi<lenlly derived from the underlying Tria. sic formation, which has 
been folly hardened at the time of the formation of the conglomerate. 
Some pebbles of shaly argillite were found to contain fossils. 

The conglomerates join with the associated sandHtones along undu­
lating l inec, and the whole deposit evidences littoral conditions alld the 
action of currents. 

These conglomerates probably represent those of Subclivit>ion B. at 
Skiclcgate. They form a synclinal, of which the axis runs about N. 40° 
W., but which appears to be cut off southwarrl by a fault or faults, the 
downthl'ow of which Las been to the north. On the north side of the 
conglomerates the lowcl' shales go down with at least the volume above 
assigned to them as a minimum thickness of the subdivision, but soulh 
of the fault they reappeal' with a visible thickness of only 660 feot. 
This thickness ifl exposed in a distance of about a quarter of a mile, 
between the fault at Conglomerate Point and the outer side of the 11ext 

Unconformable point to the south-west. The Routh em edge of the lower shales is here 
J_r~~~~~Y~. with found resting uncomformably on the flaggy al'gillites of the Triassic, 

and as this is one of the places in which the unconformity between the 
formations i::i most clearly shown, a short description of it may be gi\'cn. 
The underlying series is exposed for a breadth of 300 feet, and il:l found 
to be composed of regularly bedded flaggy argillitcs, becoming cal­
careous in some places. These have a general southward dip at an 
angle of about 40°, but are somewhat contorted on a small scale. On 
the north side, tt concealed interYal of 140 feet intcnencs between 
these and the lowest vi:;ible rocks of 1.hc ornrlying group, which arc 
then found with north-eastward dips at angles of 20° to 30°. They are 
::;andstoneR, generally soft and rather shaly, and spread OYCr a " ·idc area 
on the Leach, holding large and small calcareous nodules, which arc 
ananged parallel to Lhe bedding, and in some cases contain abundance 
of ma1-ine shells, of which a .Leda or Yoldia is the most abundant. The 
nodules also hold obscure fragments of plants and calcified stems and 
twigs of wood, while in the sandstone.' similar woody fragments have 
been converted into true coal. This is in some case8 evidently in the 
form of branches or small trunks of trees, but is also found in rounded 
masses, which, it is supposed, may have been deriYed from partly con­
solidated peaty beds of nearly contemporaneous origin. 
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FIG. 7. EKETCJI OF OVERLAP OF CRETACEOUS SANDSTONES ON TatASSIO ARGILLITES. 

a. Cretaceous sandstones. b. Triassio argillites. 

FIG. 3. DETAILS OF JUNCTION OF CRETACEOUS SANDSTONES AND TRIASSIC ARGILLITI<S. 

a. Cretaceous sandstones. b. Triassic argillites. 

On the south side of the underlying rocks, and resting upon them, :tJnco!'formable 

sandstones like thof'e just described arc seen at low tide. The beds of both 'br~i~ie':i~ and 
" . b d' . tl d' t" d l t th l Triassic. iormat10ns ere · lp m l0 same u·ec 1011 an near y a e same ang e, 
and might be supposed to form parts of a conformable series, but on 
close examination it is found that the overlying ,andstones irregularly 
overlap the argillitcs in several places, as shewn in the cut. It is only by 
accident that they rest for a certain distance parallel to the bedding of 
the underlying argillites, in the same way that Lhe sand of a modern 
sea-beach might lie upon and against the sloping broken surface of a bed 
of rock. It is found that the surface of the argi!lites is irregular below 
the sandstones, with pieces of the former detaching themselves to be-
come pebbles. The sandstones also fill irregular channels and hollows 
in the argillites, the surfaces of which have been completely rounded 
and smoothed by the action of the waves before the deposition of the 
sandstones. The lower beds seem to have been in hardness and habit 
of weathering exactly as at present, and their surface is now being 
again exposed under the action of a later sea. (See Figs. 7 and 8.) 

The small area of underlying rocks here seen must have been at the Character of 

l h . ftl d 't' f h bd b d 'b . theoverlap. sca-leve at t e t1mc o ic epos1 ion o t e e s a ovc e. cn cc.I, and 
was doubtless covered by the succeeding beds of the Lower Sbales, 
which have since been removed by denudation. The beds here found 
lying upon the older rocks are not, however, probably the lowest of 
the overlying formation. There has doubtless been a progressiYc 
overlap, and in the part of the series here shown we do not find the 
conditions which have accompanied the deposition of the coal at 
Skidcgate. If the coal-beariog character of the strata persists thus far 
southward it is in the lowest beds of the Lower Shales that the scams 
must be looked for. From this place to the bead of the West Arm of 
Cumshcwa Inlet, rocks of tho Cretaceous series continue to characterize 

G 
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the north shoro wherever it was examined; the strike is uot far from 
parallel with Lhe ooast line, being N. 80° W., with the dips geuerally 

Conglomerate. northward. Between the point above mentioned and Boat Cove a 
shallow synclinal may occur, which would account for tho reappear­
ance of conglomerates in the little islands off the mouth of the covo. 
The point of high land which separates the western and southern arms 
of the inlet may probably be an anticlinal. It is formed, as far as 
examined, of older rocks. The apex of the point is composed of a 
hard but much shattered felspathic rock which may be intrusive, 
while on the south side of the North Arm grey limestones, inter­
bedded with greenish altered amygdaloids of tho character frequently 
found in the older or Triassic series of rocks, occur. 

Beds:with Mo- On the south-east side of the South Arm flaggy argillites oocur. They 
notis. 

were observed to become conglomeritic in one place with fragments of 

Agglomerates. 

Folds and 
faults. 

the underlying limestone, which might be supposed to show that they 
belong to the coal-bearing series. They hold, however, the character­
istic Triassic JJ!Ionotis. N oar where the south shore of the inlot turns 
to an east and west course the Cretaceous sandstones again appear w~th 
general southerly dips. 

Near the southern entrance lJoint of the inlet, the rocks aro greyish 
or greenish agglomerates, with interstratified tufaceous beds and sand­
stones. The whole not unlike those of the vicinity of Cumshewa 
village. Theso rocks probably form the cliff which rises behind 
the Skedans village, while tho little promontary near it is composed of 
older rocks, much altered locally. A milo and a half south-west of the 
village, noar the bottom of the bay, the outhern margin of the 
Cretaceous is found, though its actual junction with tho older rocks is 
concealed. Tho lowest bed seen is an agglomerate, comparatively soft, 
which holds some fragments of flaggy argillito and of the massive 
grey limestone associated with it. Tho superior position of this agglo­
merate to those which are associated with the limestones, is shown by 
the fact that the limestone and argillite fragments appear to have 
been fully hardened when included, and moreover, in some places show 
evidence of water action in rounding them. 

Thero are thus in Cumshewa Inlet probably several folds of the 
Cretaceous rocks, tho axes of the :flexures lying nearly parallel to Lho 
main direction of the inlet. Bods exactly r eprosonLing those with 
which the coal occurs at Skidegate wero nowhere soon, nor was any 
indication of the existence of workaulo deposits of coal in tho parts of 
the series exposed discovered. Tho oxistonce of several faults, run­
ing nearly parallel to the inlet is suspoctod, though the only one of 
these actually placed, is that of Conglomerate Point. 
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North-icestern Extremity of Graham Island, antl l{orth Island. 

On the east side of the point cast of Pillal' Bay, on the north shore Junction of 

f G l I 1 d I 1 l · h · L" Cretaceous and o ra iam s an , t HJ roe rn, ,,. 11c arn cnLu·cly, or ior the most part, Tertiary. 

of the Tertiary igneous series, are sLrangcly disturbed. They dip at 
high angles in various directions, and some beds have been shattered 
in place. These appearances may indicate the existence of an important 
fault. West of the point beds of the Cretaceous coal-bearing series arc 
found, and best exposed in the vicinit,y of the remarkable Pillar Rock. Pillar Rock. 

This tower-like rock rises abruptly from the beach between tide-marks 
to a height of about ninety feet. It stands near the eastern side of the 
bay, with no cl iffs or other rocks comparable in height near it, though 
it is 1ml'l'ounded by roofo and rocks awa h, and connected at low water 
with a little low· tree-cla<l islet, and with the mainland by a spit of sand. 
lL is composed of conglomerate, formed of well rounded but often very 
large pebblc8, dipping S. 43° E.< 45°. The bedding is distinctly seen 
in the bare sides of th e rock, and is also marked by the slope of its 
summ it, which is truncated by a parall el plane. 

From the Pi! lar Rock the conglomerates and associated sandstones Conglomerates. 

are freq trnn Lly seen along the shore to Parry Passage. The conglome-
rates greatly preponderate, but are well bedded, and contain layers of 
thin -bedded s:md8toncs, holding occasional large stones. Theyrescmble 
pretty closely the conglomerates of Subdivision B. at Skidcgate, differ-
ing chiefly in the abundance of large well-rounded stones, which would 
appear to indicate a rough shore-line. The pebbles are in some cases 
of grey rnai:;sive limestone, and of black shaly rocks like those of the 
Triassic, while dioritic and granitic fragments arc abundant. 

On the east end of Lucy Island and the reef running off from it, Rock of North 

conglomerates, wi lh some shaly beds, are seen. These strike across in Island. 

the direction of the Indian village on North Island, and dip off a mass 
of grey CJ'.)Slallino micaceous trachytc-porphyry. On the east coast of 
:~forth Island, conglomerates, underlain by thin-bedded sandstones and 
dark slrnly bedR, continue for three miles, when they are replaced by 
crystalline diorilc, differing from the rockofLucyisland, and probably 
inLrusivc and of greaLcr ago than the Cretaceous scl'ies. The south-we t 
shore of North !,,land, to about the centre of Cloak Bay, is composed 
of the Crctaccon, rocks, bounded to the north-west by crystalline rocks 
like tho8c just menLionecl, of which Lucy Island is also r.omposed. At 
the cast end of Clrmk Bay the conglomerates rise in cliffs and rugged 
pinnacled rockl:l, against which the sea breaks with great fury in south-
wcstcrly galcR. 'l'hc west side of lien lung Cove is of conglomerate, 
the cast of ohnly bods and sand:;tones, which appear to overlie the la ·t. 
These are again followed in nsccncling order by massive conglomerates 
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and sandsLoncs, which, with the exception of a cons iderable thickness 
of shaly beds north of Lucy It>land, continue to the 1:3outh-eai:;t point. 

South side of On the south side of Pal'ry Passao·e the Cretaceous rocks arc found 
Parr,r Passage, 1::> .. ' • 
and Lepas Bay. overlying a rock like that of Lucy Island. The bedded rocks chp of 

the igneous, but the character of the line of junction is such as to lead 
to the belief that the igneous rock is an intrusion of later date, and has 
thmst up the strata, acting on them somcwhaLabout the junction. This 
is a lso borne out by the fact that 110 pebbles of the peculiar rock of 
Lucy Island were found among those of the conglomeratc:i, while 
diorites like those of the north end of North Island are abundantly 
rcpl'Cscnted. In Bruin Bay, ratbcl' soft blackish and olive shaly beds 
occur nearly horizontal in the cove~, while the points are of the in­
trusive rock. Similar igneous rock is seen on the trail which leads 
acrusR to Lepas Bay, south of Cape Knox, on the west coast, and appears 
also to form Capo Knox itself. On the south side of Lhe bay, greyish, 
blackish and olive coloured shaly bods like those of Bruin Bay 
occur, dipping nearly duo south. They wcl'e found in one place to 
bold thin layers of limestone, which is composed almost entirely of 
broken shells of Inoceramus, is brown in coloul', and gives a slightly 
fcetid odour ·when strnck. These, with some wo1·m-track8 from th 
same place, were the only fossils found in this area of the Cretaceous. 

Tracbytc. Just beyond the south point of the bay last mentioned, the shales are 

General 
character of 
rocks. 

Area of the 
Tertiary. 

OYerlain by a massiYe grey rock which appears to be in great thickness, 
rather fine gl'ained and apparently a tracbyte. Its junction 'vilh the 
sbales is well shown , and seemingly quite coufonnablc. It is probably 
a part of the series, and is traYerscd in several dircction8 by jointage 
l)lanes, and sometimes as umes pseuclo-c:olumnar forms, giving rise to 
the pinnaeles and jutting crng8 by which this part of the coast is 
characterized. 

The subdivisions used in describing the Cretaceous rocks of Ski<lcgate 
Inlet do not seem to be applicable to those of the north-west extremity 
of the islands, though it is possible that we have here represented bolls 
referable to Subdivision E. only . The characte1· of the clcposi L i:i here 
pre-eminently littoral, as CYidenced by the rough conglomerate:;. No 
coal was observed, and the only traces of plants were a few obscure 
fragments in the rocks of the ca1St coast of NorLh 11Sland. 

TERTIARY. 

Rocks of Tertiary ago, so far as ascertained, occut· on Graham Tslaod 
only. They form the greater pal't of this island, extending from Skicle­
gatc lo Pillar Bay on the north coast, and undedying the luw country 
which forms the north-eastern part. of the island ]H'ouably throughout, 
though seldom seen where the drifL covering is deep. At the heads of 
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11Iasset Inlet volcanic rocks of Tertiary ago still prevail, and as t he 
di:stanco Lhrough to the west com;t cannot be great and no high land 
intol'vonos, it is probable that a considerable portion of the shore from 
IIippa faland not'thwarcl iR also characterized by these rocks. Though 
t hii:; part of the coast was not examined, tbo suppo::; ition is ful'ther 
confi rmed by the statement of VancouYer that the eoast to the north 
of Ilippa I sland is loss bold and. broken thau that son thward, and by 
the fact that I was shown by the Indians a fragm ent of amber said to Amber. 
have been picked up on that part of the coast. The comparatively 
shoal region to the norLh of the island doubtless depends on the sub­
marine extcn. ion of the Tertiary, while a great pat't of t bo strait 
between Graham I sland and the archipelago fringing tbo mainland 
also probably li es o,·er Tertiary rocks. As elsewh ere mentioned, lignite 
is washed ashore abunuanLly on the east coast of Graham I sland. 

His 11ot improbable t hat strata of Tel't iary age may underli e a part of Rocks atChin-
oo-kun-dl 

the coast about Spit Point, Lo the south of Skidegato Inlet, or at least Brook. 
may occur at no g1·eat disLance off shore ; as spoci111011s of lignite are 
found there on t he beach. On the north sid e of Skidegate Inlet, how-
e,·er, rocks of this age at'e fo und in place about t he mouth of Chin-oo-
kun-dl brook, south of Lawn lli ll. They arc here hard thin-bedded 
arenaceous clays, grey in colour, and frequently with bedding pla11es 
covered with sh ining micacoous particles. Thero arc also bard, coarse, 
sandy beds and clayey gravels, holding well rounded pebbles, associa-
ted with argillacoous Jig nile, and including tru11ks anu branches of t1·ees Lignite. 

whi ch arc convorled in to coal-black lig nite, though still retain ing much 
of theii· woody toxtme. The bed -· appear on the whole to be nearly 
or quite horizontal. 

Opposite Lawn Ilill, on the coast, ig neous rocks r efe rable to theTufaceous 
T L. d t ,. tl . t f t l . i · I t l t • n2glomerate. 01· rnry appear, an accoun 1or 10 exrn once o 11s s 1g 1 e ova ion . 
A fino·g l'ainod dull g reyish-brown basaltic rock, with a thickness of 
fifty feet 0 1· more, is th e highest. It appoarn to be r egularly bedded, 
tl1ough t his is probably owing to flow structure, and rests upon a g reat 
mass of palo-colournd tufaceous agglomerate. This is a soft light 
})Ol'Ous r ock, stil 1 in much Lhe same state as at the t ime of its formation. Drift lignite. 

It contains occasional small fragments of lignite, and is thus pretty 
certainly of la ter date than the or<li nary Red imentary beds just described: 

From thit:i point to Tow IIill on the north coast of Graham Island, 
between Roso Point and 111assot, no deposits of greater age t han those 
of the glacial period arc soon along t he shore. Th e country continues 
low, and on the beach many fragments of lignite may be })ickod up. 
Those have evidently boon torn from parts of the bottom which arc 
su bjoct to the occasional action of the sea during storms. Two varie­
ties oflignite arc r epresented, one compact and oYidently produced from 
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wood; the other laminated and much softer. This is frequently 
perforated by the holes of boring molluscs. 

Forming the bank of the IIi-ellan River at its moulh at Tow Hill, is a 
dark g reen ish-brown g ra11ulat· rock probably dolcritic which weathers 
brown, and is laminated in such wise as to simulate regular bedding. 
Below high-water mark on the west side of the point a similar rock is 
found over lying a small exposure of pale grey sandy clay, very hard , 
and holding obscure r oot-like vegetable traces. These rocks pasR 
beneath tho~e of Tow llill , which presents a cliff of over 200 feet in 
height to the sea, but slopes away more gradually inland. 'l'be cliff 
dil:lplays a mass of columnar prisms which run with scarcely a break 
from base to summit. '£his material is like t hat just described, buL 
more compact, and less eas ily affected by the weather. 

At Ya-kan Point one and a half miles further we t, t he next rock 
exposure;; are found. The rocks arn here sandstones, generally with a 
calcareous cement, and in some layers becoming irregularly honey­
combed and weathering away fast along crack-lines. Pebbles are 
abundant in a few places, while other beds contain so much argillaceous 
matter that t hey might almost be called shales. Many branches and 
irregular masses of wood converted to lignite arc included. Some of 
the bedding planes arc covered with obscure vegetable fragments, 
among which an impression of a dicotyledinous leaf was recognized. 
The beds undulate at low angles but have perhaps a gcneeal dip inshore. 
Pieces of lig ni te are het·c abundant on the beach, together wi th agates 
such as arc elsewhere found in t he Tertiary volcanic rocks. 

Nine mil es furth er westward, the intervening bay showing no 
exposures, Skon-un Point is composed of Tertiary sandstones, which 
differ from any rocks of this age seen elsewhere in t he islands by hold­
ing mal'ine shells. The sandstones are here again calcareous, grey in 
colour, and arc composed of quartz, fclspar and hornblende g rains, such 
as might be derived from the waste of dioritic or granitic rocks. In 
,;ome layers these arc crowded with shell s, roughly heaped together as 

Beds of lignite. though thl'Own upon a sea-beach, but little worn. Underlying the 
shelly sandstones is lig nite, in thick beds, but not so well exposed as 
to admit of measurement. Though in some places quite black and 
Qompact, t he general character of the lignite is not such as to warran t 
a belief in its value as a fuel so long as good wood can be obtained in 
abundance. 

Th e matrix being rough, many of the shells collected here are more 
or less exfoliated, and consequently present some difficulty in their 
determination. :fr. J. F. Whiteaves lrn.s examined t he co ll ection and 
furnishes a list of species, with remarks, as follows.-
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Gasteropoda. 

Mangelia? sp. un1t. One worn specimen. 
Nassa, sp. Unlike any of the living species on the N. W. coast. 
Lunatia? sp. Test exfoliated. 
Trochita, or Galerus. Test exfoliated. 
Crypta adunca, Sby. One specimen; undistinguishable from the 

living species. Mr. Gabb (Pal. Cal. vol. 21 p. 82,) says that 
this shell occurs in the Pliocene and Post Pliocene of Cali­
fornia. 

Larnellibranchiata. 

Solen, sp. One fragment of a large species. 
Siliqua - Possibly the young of S. patula, Dixon. Two examples. 
Standella - Very like S. planulata, Con., and S. falcata Gld., but 

smaller than either. Several specimens. 
Macoma nasuta, Conrad. Two or three specimens. According to 

Gabb. (Pal. Cal. vol. 2, p. 93) this recent species occurs also 
in the Upper Miocene, Pliocene and Post Pliocene of Cali­
fornia. 

JJfercenaria - Mr. W. H. Dall thinks this shell is closely related 
to his JJJ. Kennicotti, from Alaska. 

Chione, sp. undt. Two specimens. 
Tapes staminea, Conrad. The most abundant shell in the collec­

tion. It is abundant, in a living state, on the N. W. coast, 
and Mr. Gabb says that in California it is found in the Post 
Pliocene, Pliocene and Miocene. 

Saxidomus, species undistinguishable. The outer layer of all the 
specimens, which are not numerous, is entirely exfoliated. 

Cardium, one exfoliated valve. Appears to resemble C. Islandicuin. 
Cardium. Several valves of a species, which may be reforable to 

C. blandum, Gld. 
Arca microdonta, Conrad. An extinct species, found so far only in 

the Miocene and Pliocene of California. Two specimens. 
Axinrea. Possibly a form of A. patula, Conrad, but barely distin­

guishable from the smooth form (var. subobsoleta Carpenter) of 
the living A . septentrionalis, Middendorf, of the N. W. coast. 
Four single valves. 
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Tettinry fossils. 

Throughout the whole extent of the great Masset Inlet, the rocks Volcanic rocks 

b . l . h h . fofMassetlnlet. exposed appear to e those of the Tertiary, anc, w1i t e exception o 
tho e seen on ihc Ma-min River, all of volcanic origin. It will be un-
necessary to do more than explain their general character. The whole 
western })Ortion of the first expansion of the inlet shows a preponder-
ance of dark-brownish or greenish-brown rocks of fine grain, which 
may be named collectively basalts, though no perfect columnar struc-
tme was observed. The e arc associated with some amygdaloidal 
layers. Near the en trance to the upper expansion of the inlet, and 
also at one place on the north shore, a few miles west of the Ain River, 
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they arc associated ·with rough agglomerates, which, in one instance, 
were noticed to hold fragments up to four fcoL in diameter. In some 
places agates arc quite abundant, but these were nowhere observed to 
bo of fine colours, being in general either milky-white or pale grey. 
With tbe exception of the agglomerates, which arc sometimes consider­
ably disturbed, the rocks of the western portion of the first expansion 
of the Inlet lie at very moderate angles, and arc often nearly horizontal 
or undulating with low dips. 

A mile south of the Ain River, a rather remarkable pale grcyish­
purple trachyLic roek, with partly decomposed fclspar crystals 
porphyritically imbodded, occurs in well marked beds. In several 
places in the upper expansion similar rocks more acidic in composition 
than those first described arc found, but Yarying in colour and toxtme 
from place to place. Near the head of this pa1·t of the inlet, and in a 
small island south-west of Tas-kai-guns Island, a peculiar laminated 
fclspathic rock was noted, which may occur in many other localities, 
as it is quite abundant among the pebbles in the drifL deposits of the 
eastern shores of the Inlet. 

The rock is generally grey in colour, and its lamination is evidently 
the result of movement while in a viscous state. Undc1· the micros­
cope, the structure is resolved into a series of closely alternating light 
and dark folspathic bands. In some places YOl'Y small segregations of 
quartz have Leen formed subsequent to the cooling of the mass. 

A second small islet north-cast of Tas-kai-guns i composed in great 
part of a species of obsidian. The rock is roughly bedded and dips two 
ways, as though forming a small antirlinal. The greater part of the 
obsidian is dark grey or black, with a glas;:y lustre, but very tender, 
being traversed by innumerable fine cracks, which cause it to fall into 
prismatic fragments under a light blow. Some small bods are reddish 
in general colour, a granular material of that tint being intercalated 
with re inous-looking dark conchoidal-fracturing obsidian in little layers 
or lenticular masses. The obsidian is finely laminated, and under the 
microscope is found to be Yery rich throughout in small microliles. 

The Ma-min River flows into the eastern side of the upper expansion 
of Massot Inlet, coming from the south-east. Coal was reported to 
occur on this stream, and supposed possibly tn indicate the extension 
of the Skidegate measures. After some little difficulty, an Indian who 
knew the locality was found, and my assistant, l\fr. R. Dawson, visited 
it with him. The tide runs up the river about half a mile; aboYe this 
there are occasional little rapids, but the country is all flat and low. 
About one mile and a half below the coal exposure, which is about six 
rr.iles from the mouth of the rirnr, Tertiary basaltic rocks begin to 
appear in the stream. The so-called coal proves, however, to be merely 
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lignite, which forms thin soami:; in a fine-grained argillaccous shale. 
This appeal's to be, in part at least, of a tufaceous character, and also 
holds occasional obscure plant impressions, among which a coniferous 
lwig was recognized. The deposit of lignite is valueless in this remote 
place, but interesting in extending the area over which deposits of this 
kind, of Tertiary age are known. 

On the west side of the outer part of the on trance to Masset Inlet l\Iasset to 
Virago Sound. 

the rocks arc fine-grained aucl nearly black, apparently basalts, but 
with small glassy-white or yellowish felspar ory8tals scattered through 
them. They have in some places a peculiar prismatic structure, and 
may be nearly horizontal. A heavy sea prevented landing at other 
points between this and Virago Sound, but the rocks, which continue 
in almost uninterrupted low exposures along the shore, appear to be 
-0f' the same character. 

The country sul'l'ouncling Virago Sound and Jadon Harboul' is low, RocksofVirago 

and though rock in place is seldom seen, it is doubtless underlain by the ~°:d~~H~~bour 
Tertiary. In the bod of a stream on the cast side of the harbotu· rolled 
pieces of lig1~ito abound, and have probably come from some outcrop 
not far up its COUl'Se. The point at the extremity of the harbour, and 
one place on its woi:;lern shore, show rock exposures, the material being 
dark greenish-brown dolerite, not uulike that found ·near Tow Hill. 
Near the old Indian Village a close-grained grey felspaLhic porphyrite 
is seen. From Virago Sound westward along the coast to tbo edge of 
the Cretaceous in Pillar Bay, igneous rocks of Tertiary age appear to 
continue uninterruptedly. They are basaltic and dark coloured, or grey 
and felspathic, and resemble those of the upper parts of )fassot Inlet, 
but become brecciated over considerable an·as, forming agglomerates 
which generally assume a ruddy hue on weathering, and arc occasionally 
worn into fantastic forms by the sea along the shore. 

GLACIATION AND SUPERFICIAL DEPOSITS OF TITE QCJEEN CIIARLOTTE 

ISLANDS, WI'fll NOTES ON TIIOSE OE' 'flIE COAST OF THE 

:l\IAINLAND ADJACENT AND VANCOUVER ISLAND. 

Glaciation ancl Superficial Deposits of the Queen Charlotte Islands. 

We find everywhere in the Queen Charlotte I slands evidence of the Glaciation 

descent of glacier, ice from the axial range of mountains toward the local. 

sea, and little or none of the passage across the group of any more 
ponderous ice mass. Without attempting to enter into the detail of 
observations, which would be to outline again the physical features of 
the region, it may suffice to refer in brief to a few of the more important 
localities. 

In Houston Stewart Channel, near the south end of the island, though 
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the mountains in this vicinity are not \ery high, and do not show any 
. . permtmont snow, the sides of the valleys, now forming arms of the 

Courseof1cern h d .1 d Th 1 f l. Houston sea, are everyw ere score anu groove . o eastern enc o t us 
~~~~~}. channel lies nearly cast and west, while that which opens to the Pacific 

lies south-west and north-east. At the angle formed by these two the 
arm forming Roso Ilarbour runs north-westward, ending amm1g some 
of the higher summits. Hore the Sodmond River enters, and 1.ho rocks 
at it· mouth are found to be glaciated from west to cast. The ice haR 
then turned at nearly a right angle following Rose Harbour, a11d a 
portion at least of the stream, again changing its direction to east, 
passed on to the open sea at the outer points of the channel. The 
sides of the channel opening westward to the Pacific. are similarly 
scored. Many of the boulders on the beaehes are ev idently glaciated, 
and as they lie in some places rudely packed together, seem to have 
been li ttle disturbed since they were deposited there. There is 
apparently a total absence of clay or sand deposits due to the glacial 
period on this part of the island. The shores are abrupt and the water 
deep. 

In Carpenter Bay, next north of Ilouston Stewart on the east coast, 
and in many parts of Skincuttle Inlet, similar traces of the passage of 
ice from the highlands to the sea are again found. They arc not con­
fined to the narrower chan11 els, but may be traced also in the wide 
eastern opening of Skin cuttle Inlet. 

Extent of local In the inlets near Laskeek it was observed that while the marks of 
glacier&. l 1 . r fi d . h . h h k very rna'y g aciao1on were oun m t eir upper rcac es, t e roe s 

Glaciation -of 
Skidegate 
<Jhanncl. 

near their seaward terminations bad beeu lightly shaped only, in most 
places till retaining the irregular forms due to old sub-aerial weather­
ing or to the sea, though rounded off at the corners, tops and sides by 
the passage of ice. This would show that the glaciers did not for a 
Ye1·!' long period continue to i)ush out beyond the mouths of these 
inlets, and enables us to form some estimate of the extent to which 
other parts of the island were buried in ice. In Cumshewa Inlet 
glacial groo>ing was found as far out as Village Island, near its mouth. 

North of Cumshewa Inlet (Lat. 53°) the character of the coast. 
changes. It becomes low, is sometimes shoal, and is no more backed 
by steep mountain slopes. With little exception the shore continues 
to preserve this character to the no1·th-west point of the island. The 
flat beaches between Cnmshcwa and Skidcgate arc thickly strewn with 
boulders, some of which are of great size. 

In Skidegate Inlet or Channel there is a great spread of sandstone 
and shales of the coal-bearing series, whieh from their easily decom­
posed character arc not suited to prosei·ve glacial 1.races, but 1.hese 
were nevertheless observed in a few places, and ·where the channel 



QUEEN CIIARLOTTE ISLANDS. 91 B 

opens westward to the Pacific the crystalline rocks t here forming its 
sides are heavily glaciated. 

Owing to the dense forcsL covering of the country, sectio :. s of tlic Boulder clay. 

clays and sands which rest at least in some of the hollows arc seldom 
found, but in the cuttings made on the road to the now abandoned 
Oowgitz coal mine, and in the banks of the brook, a true boulder clay, 
a hard greyi1;h sandy material packed with stones and bortlders of 
varioL1s sizes, is shown. This is the most southern locality iu which 
boulder clay was clearly distinguished in the islands. 

The character of the coast heLween Skidegate and l\Iasset Inlets has 
already been described in sufficient detail, wiLh the g reat sketch of 
flat country which forms the north-eastern parL of Graham Island. 
The long lines of wasting cliff on the eastward-facing shore present 
excellent sections of 1.he deposits of which this low land is composed, 
and these appear with scarcely any exccpLion to be those of the glacial 
or even yeL more modern periods. 

A few miles north of Lawn Point, at the enLrance to Skidegate, the Sectiondofclays· 
.._ and san s. 

most southern exposure is found in a low cliff or bank, in which deposits 
evidently of glacial age are cut off above by a gently undulaLing surface 
of denudation, and overlain by ten or fifteen feet of superficial material 
which shows no sign of blending wiLh that below. The upper deposiL 
consists of sai1d and well rounded gravel, in r egular and often nearly 
horizontal layers. It bas become in places quite bard, being apparently 
cemented with ferruginous matter. Its lower layers hold some small 
boulders, a few of which measure eighteen inchrn; or two feet in 
diameter. The lower deposit at the north end of the exposure-which 
may be in all about two hundred yards in length-it> a typical boulder 
clay, with many half-rounded and sub-angular stones aml occasional 
boulders of some size. Tbe matrix is bluish-grey, hard and somewhat 
arenaceous. Tl1e whole is incgularly mingled, and shows no sign of 
be<ldiDg. The bouklers were not observed to be striated, but smaller 
stones now loom on the beach were so. Among the fragments pieces 
of lignite from the Tertiary fo1·mation, wh ich there is good r eason to 
believe underlies all thil:l region, are quite abnndant. vVhen followed a 
few yards southward this boulder clay begins to show bedding and to 
become interstratificcl with hard clayey g ravels composed of well-
rouncleJ pebbles. The bedding of these iti undulating and rather Included shells 

irregular, and theI"c i~, as may be supposed, some local unconformity 
by erosion between the different layers. A few paces furt her on these 
become interbeddecl wiLh, and are eventually replaced by, hard bluish-
grey arenaceous clays, which hold only occasional pebbly layers, but 
contain in abundance imperfect and broken specimens of several species 
of molluscs, among which L eda fossa is the most common. A small 
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Cardiwn-likc shell and fragments of a Balanus wore also observed, but 
all broken, and tender from partial decomposition. 

In general appearance with their relation to the sea leYel, and the 
shells found in them, these beds resemble ' 'cry closely those })l"eviouly 
described as occuring in the vicinity of Victoria., on the south-castcm 
extremity of Vancouver Island.* 

Fro. 9. S>:CTION 1x CL1ns NORTH OF CAPE BALL. 

a. Stratified sandy deposits. b. Imperfectly stratified clays. 

Ten miles north of Cape Ball the last large exposures of the clayey 
beds forming the lower part of the section were observed. The clay is 
here very bard, and in some places distinctly bedded, with occasional 
gra,·elly layers, bu L these are not ncat"ly so prominent as in the last de­
scribed localities. No shell:; were found, but fragments of wood partly 
converted to Jignitc,-but still quite distinct in appearance from the 
more highly altered wood fonnd in the underlying Tertiaryformation,­
wcre noticed in several places. The junction with the overlying sands 
is generally sharp, and forms as before in many places an undulating 
plane. The sands arc in thin and regular layers of pale yellowish 
colours, with some beds of well rounded gravel. In consequence of 
the undulating upper surface of the clays, these rise considerably 
higher above the water level in some places than in others, and where 
the hard clays arc most lal'gcly dcYelopcd, the more prominent points 
of the coast are found. Above both the clays and sands b:mks of wind­
blown sand arc occasionally seen in section. 

In the narrow sound leading to the wide southern expansion of 
:Thfassct Jnlet, eleven miles above Masset, at 1.he mouth of a Bmall stream 
called Wa-toon, arc some inlcl'Cl'Jti ng exposures probably referable to 
the upper part of the clay beds, or to the sands overlying them. The 
bank hero rises about eight feet above high-water mark, its upper half 
being composed of regularly bedded coarse sands and fine gravels of 
general yellowish colour. Below this, and usually meeting it at a 
prelty well defined line, is a hard bluh;h-grcy sandy clay, thickly 
packed with rounded pcbulm~, generally about the size of walnuts, but 
in some instances having a diameter of several inches. One small frag-

•Quart. Journ. Gcol. Soc .. Vol. :S:XXIY., p. 93., 187 . 
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ment of 'rel'Liary lignite was al:so observed. This lower part is filled 
with marine shells, but all Lhc specimens are tender and being imbedded 
in a hard matrix, difficult to preserve entire. Several inchc of the 
upper part of the shell-bearing layer bas been so affected by atmos­
pheric waters, that the shells haYe been completely removed leaving 
hollow casts . This pai-t of the bed has also been changed to a yellowish 
colour. 

Mr. J . .F. \Vhiteaves has examine<.! the collection from this place, Fossils. 
and on u mcrates the fol lowing species:-

Hemithyris psittacea, Linn. 
Modiolaria nigra, Gray. 
Saxicava rugosa, Lamarck. 
Puncturella galeu.ta, Goul<.l. 
Balanus-? 

And fragments of bivalves, which arc scarcely determinable. 

In several other places on this sound , similar san<.ly bods wore seen Extent of clay 

generally when near the water level well compacted, but ·wc1·0 not~n~.sancl depo­
again found to hold shell s. At Ech:nus Point, on the south shore of 
the first great expansion of the inlet, aL low tide, a very hard sanely 
clay almost like stone is exposed. It is charged with pebbles and 
boulders, some of which appeat· to be ice marked. 

Dcpo its of this character probably underlie the whole flat country 
between nfasset Inlet and the cast coast, while on the southern and 
western margins of the expansion of the inlet superficial deposits 
other than boulders, which are evidently derived from the mountains 
of the immediate vicin ity, arc wanting, and ice marking was observed 
in many places on the rocky sides of the vaJlays. 

On the little islands which lie immediately to the west of the en trance North to south 
to Massct Inlet, on the open coast, glaciation, very distinct and heavy glaciation. 
though somewhat worn, was found, with a COlU'Se of S. 10° E. or the 
:i:evcrsc. The mountainous axis of the islan ls in this their northern 
pal't is not high, and this marking is further from it than el ' cwherc 
soon. It it1 pretty evidently glacier work and. not that of floating ice, 
and. the question presents it elf whether it should be attributed to ice 
passing off the islands themselves, or the edge of an ice sheet coming 
down from 1.hc channels of the Prince of Wales Archipelago to the 
north. Boulders are not commonly found along the nol'Lh shore of 
Graham Island from Roso Point to M:assct, but from that place west-
ward. they arc abundant, and with the beach gl'avel, in many cases 
formed of rocks which must have boon transported from the mainland 
to the north or cast, and unlike those of 1.he Queen Charlotte I1:1lands. Erra.' ics. 
It is quite probable, howcYer, these erratics were carried hero by 
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floating ice, at a time when extensive glaciers debouehod in many 
places on the coast. 

Bluish clays. In Vii-ago Sound an<l Nadon Ilarbour several exposures of beds pro­
bably referable to the glacial period were found. They arc best seen in 
a low cliff nearly opposite the Kung Indian Village, where they are 
hard bluish clay!:!, general ly in very regulal' and somewhat thin hedr-:, 
but occasionally undulating, an<l sometimes for a small thickness twisted 
iu a semarkabl e manner, as though by the grounding of floating ice. 
Such di8turbed portions may be bounded above and below by r egular 
horizontal layers. Small . tones, at t imes several inches in diameter, 
arc often imbodded in an irregular manner, and seams of gravel in a 
few places occur, and are generally associated with the disturbed por­
tions of the deposit above alluded to. In one place a few feet of a clay 
holding g ravel and boulders was seen at the base, re embling the 
boulder clay of the cast coast of the island. Gravels and sands lie 
above the clays, their junction forming a distinct line. These beds 
would appear to have been deposited in much lc8s disturbed water than 
those of the east coast. 

Raised beach. 

E,·idcnce of 
inhabitants. 

Facts Indicating Change in Elevation. 

A few facts bearing on change::; in elevation of the land subsequent 
to the glacial period, in the Queen Charlotte Islands, may here be noted. 
In an article in the Canadian .Naturalist (Vol. VIII., p. 241, 1877) the 
general question of c:hanges of elevation in the coa ' t of British Colum­
bia has been treated by me at some length, 

About three hund!'od yards above the mouth of the N ad en River, which 
enter s the harbour of the same name, a bank about sixteen foot high, 
in appearance evidently more r ecent than the deposits last described, 
occurs. For about five foot above high-water mark the material it:! 
a rather soft sandy clay, holding, besides broken fragments of sholb, 
many large bivalycs, with both sides united, and evidently resting iu 
the mud in the posi.Lion they have occupied during life. The deposit i::i 
such as might be formed in a shal low bay, and contains occa ional 
small fragments of charcoal, which appear to pro>c the presence 
at the Lime of its formation of in habitants. Above thi;o stratum 
is a second, 110t dissimi la1., but coarser, in which hells are 
comparatively scarce, and for the mmit part broken. This i::i 
capped with from one to two feet in thiclrncs8 of a deposit 
composed altogether of shells such as the I ndians ordinarily use for 
food, mingled with mnch charcoal, and some stones which have the 
appearance of those used by the natives in cooking. This layer in 
fact represents such a clam-heap as may be found in very many places 
along the coast. The shel ls i.n it are comparatively strong, while those 
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below are much decayed. An elevation of the coast to the extent of 
at least fifteen feet since the country became inhabited appears to be 
indicated by this deposit. 

Specimens collected in the lower layers include according to iiir. Sb.ells from 
' raised beach. 

J. F. Whitcavcs, the following species: -

Saxidomus .squalidus, Desh. 
Tapes .staminea, Conrad. 
Macoma, sp. 
Nassa mendica, Gould. 
Cryptobranchia concentrica, Midd. (Lepeta ccecoides, Cpr.) 
Tornatina eximia, Baird. 
Littorina Sitchana, Phil. 

And other small gasteropods. 

In the highest layer the following species were found to occur:­

Saxidomus squalidus, Desh. 
Tapes staminea, Conrad. 
Cardium Nuttalli, Conrad. 
Purpura crispata, Chemn. 

On the :Th'Th-min River, at the head of l\iasset Inlet, abo t1t a mile and ll."tised beaches 

a half up the stream and some feet above the present level of high R~v~~-min 
tide, a deposit similar to that just described forms the bed of the stream, 
and rises in a bank from six to ten feet above it. The following species 
of shells resembling those of the last locality were found here. Many 
of them are imbedded with the valves united, and in some cases the 
ligature at the hinge has been preserved. 

§lacoma nasuta, Conrad. 
Saxidomus squalidus, Desh. 
Tapes staminea, Comad. 
Lucina filosa, Stimpson. 

In two places the burrows of lithodomous molluscs were observed in Other evid-

k b h t t 1. O f h . . th b h ences of eleva-l'OC s a ove t e presen wa er- me. ne o t ese 1s rn e ay on t e tion. 

·east side of North Island, where a dark calcareous shale is affected in 
this way just above the high-water mark. The second is on one of the 
Bolkus Islands, in Skincuttle Channel, in an earthy dolomitic limestone 
.eight or ten feet abo·rn the tide. 

The flat land forming the north-eastern portion of Graham Island may 
be regarded broadly as a terrace, proving the former presence of the 
sea at a level two or three hundred feet above the present, but this must 
have been while the glacial conditions still endured. A terrace of much 
more recent origin was seen in several places in Skidegate Inlet, and 
where measured in one locality was found to stand twenty-six foot 
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aho,·e the highest point now over reached by the tide. The terrace is. 
generally but fainLly impressed, which would seem to show that the 
water did not remain for a long time at this level. Several indistinct 
benches of lessor height arc met with elsewhere in the same vicinity 
clown to t he present water-lino. In l\Iasset Inlet a faintly marked 
tenace at a height about the same with that above given was also seen. 

Shingly point~. Along the low north-eastern part of the islands, and more particularly 
on that part of the coast between Cumshewa and Skidegate, the points 
are often found to be composed of shingle, forming a fiat of greater or 
less wiuth standing about twenty feet above the present high-water 
mark, and in most instances covered with a certain quantity of 
Yegetable soil which supports a forest. These have evidently been 
produced by the waves acting at different times in oppo ing directions, 
but imply a subsequent elevation nearly equal to their height. On 
the no1 th shore, east of l\fassot, several tiers of low terraces, now densely 
wooded, are fouucl. On some parts of the cast shore the land is 

No recent 
change. 

eddently making by the addition of drift sand, while in ot.hers tlrn 
clay cliffs arc being gradually cut back by the sea. There is no 

·evidence that any elevation has occurred within the pel'iod of growth 
of the present forest, as large trees stand in the sheltcred,inletR quite 
clown to the sea level. It ·would on the contrary appear that, if any. 
thing, the latest mov-oment may have been a sligh t subsiuence, for in 
many places, especially in the bays, the waves arc now by degrees 
washing the vegetable oil away from the roots of the trees and under­
mining them. At the point on the east side of Masset Inlet the sea is 
evidently encroaching pretty rapidly on the forest. Oue fact, however, 
which would seem to show that :rny change of level mu t have been 
slight or have occurred very many years ago, is the existence of a 
narrow level border near high-water mark, seen especially where the 
rocks on the shore al'O proLty soft, and evidently produced by the 

Line ofgrcntest mechanical action of the waves. It was difficult at first to account for 
erosion. the fact that this linCJ of maximum horizontal erosion should lie near 

the high-tide mark, where the rocks arc for the shortest time exposed 
to the wash of the sea, but it is explained by the circumstance that 
below this line the rocks arc to a great extent preserved from wear 
by a thick growth of sea-weed and acorn-shells. 

Additional Notes on the Glaciation and Superficial Deposits of 
Other Parts of the Coast. 

In the channels pcnetraLing the mainland and intervening between 
the numerous islands, from the southern extremity of Alaska to the 
north encl of Vancouver I sland, marks of the passage of glacier-ice, 
generally in strict confonnity to the direction of the passage, arc to be 
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found wherever the rocks are well suited for their preservation. It is Glaciation of 
. . h 11 th 11 h b fill d . th 1 . . coast arohipe-q m te certam t at a ese va eys ave een e w1 g ac1er-1ce Jago. 

descending to the sea from the Coast Range, which here still supports 
many small glaciers. Whether at any time the mass of ice was 
so great as to flow to the sea at right angles to the main direction of 
the range, quite regardless of the contours of the surface, bas not been 
ascertained. The outer islands of the archipelago have scarcely been 
examined, but the little group called the Gnarled Islands, lying on the 
southern side of the strait between Dundas I sland and Cape Fox, which 
has a \vidth of thirteen miles, are glacier-shaped and show heavy 
grooving from N. 50° E. to S. 50° W. It is probable that the ice of the 
Coast Range has reached at least as far westward as the outer islands 
-0f the archipelago which fringes the coast. 

The absence from the coast region generally of well marked terraces Terraces. 
has been remarked on in the publication already referred to.* Behind 
Fort Simpson, however, the surface bears a considerable thickness of 
detrital mattet", and from a distance this appears to form an ill-defined 
terrace at a height of somewhat over one hundred feet. A few miles 
further southward, at Mel ta Katla, there is a well-defined terrace-flat, 
much of which has now been bared of trees for firewood. Barometrically 
measured, the height of this was found to be about ninety-five feet 
~bove high-watel' mark. 

It will be remembernd tha.t it has been shown that at one time Former great 
d . b 1 . 1 . d 1 . fill d h . S 't fglaciers of the · urmg t e g acia per10 , a vast g acier e t e entire tra1 o coast. 
Georgia, which separates the south-eastern part of Vancouver Island 
from the mainland, and that the glacier-ice swept across the low south­
eastern extremity of the island, and may even have passed some distance 
southward to Puget Sound, and westward by the Strait of Fuca.t It 
sti ll remained to determine whether the ice supply of this glacier was 
wholly derived from the neighbouring mountainous country, or whether 
-as according to some theories of glaciation might be supposed-a 
great ice-sheet entered at Queen Charlotte's Sound, at the north-western 
end of the island, and passed continuously southward between it and 
the mainland. It is now found that the latter idea must be abandoned. 
In sevel'al places about the northern end of Vancouver Island, but more 
particularly on the little islands of the Masterman Group near Hardy 
Bay, and those in Beaver Harbour, are marks of very heavy glaciation &~~~~r~~fr­
from south-east to north-west, in bearings varying from N. 49° W. to lotte's Sound. 
N. 62° W. This not only passes over the islands, but has grooved, 
polished and undercut vertical and nearly vertical faces of the rock, on 

•Quart. Journ. Geol. Soc., Vol. XXXIV., p. 99. 

t Quart. Journ. Geo!. Soc., toe. cit., Report of Progress, 1877-78, p. 133 B. 
'7 
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their south-eastern parts, while the north-western slopes are compara­
tively rough. These traces precisely resemble those found in the track 
of the Strait of Georgia glacier near Victoria, and show that here, as 
there, the ice rode over the low extremity of the island. The seaward 
margin of the continental shore is here also low, and the width of the 
glacier of Queen Charlotte Sound can scarcely have been less than 
twenty or twenty-five miles, though it may have been much greater. 
Traces of glaciation were al o seen on the rocks, in a few places on 
Quat ino Inlet opposite Beaver Ilarbour on the west coast of Vancouver 
Island, and it appears probable that the ice may have passed westward 
over the low intervening country. 

On Cormorant Island, and also on Harwood, Mary, Hernando and 
Savary Islands, sittrnted between Vancouver Island and the mainland, 
hard regularly bedded deposits of sandy clay and sand occur, forming in 
some places cliffs two hundred feet in height. Clays containing 
boulders probably underlie these, as erratics in great numbers are 
frequently scattered on the beaches above which the cliffs rise. Sim­
ilar deposits are shown at Cape Mudge, Cape Lazo and elsewhere, and 
resemble those of the islands in the southern part of the Strait of 
Georgia. They probably represent the time immediately subsequent 
to the retreat of a great mass of glacier-ice. True boulder clay was 
noticed in the bank of the Sable River near Comox. 

Fossiliferous In a cutting on the colliery railway between Nanaimo and the 
clays at Nanai- . . • 
mo. Chase River Mme, hard sandstone rocks have been bared, and show 

heavy and well-marked glaciation running parallel to the general trend 
of the coast and Strait of Georgia, in such a way as to show that the 
entire width of the strait must have been filled with ice, and tha'" no 
local glaciation,-which would be radiant from the mountains of the 
district,-will account for the facts. In a clay which is found to rest in 
the hollows of these glaciated rocks, marine shells like those formerly 
obtained in the clays at Victoria are found. The elevation above the 
sea level of the place where they were seen is about seventy feet. The 
species represented in a small collection are:-

Saxicava rugosa. 
Jlfya truncata. 
L edafossa. 

The last named is still found in waters of moderate depth on the coast. 
The two first are shells of very wide range, and are not confined to 
arctic waters. 

Conclusions, and General Remarks on Glaciation. 

There is good reason to believe, from facts observed in the interior 
of British Columbia, that at least two periods of extem;ive glaciation 
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have occurred. During the first, and most intense, there are some Conditions of 

grounds for the belief that the entire interior plateau was covered by ~~~i~~~cia.J 
a glacier-sheet with a slow southward motion, the gradual disappearance 
of which was accompanied by a subsidance of the land amounting to 
several thousand feet, or by the formation of a great lake hold in by 
glacial barriers. It is possible, however, that the north-to-south glaci-
ation of the interior may have been effected simultaneously with the 
deposit of the boulder-clays, without the aid of a great ice-sheet, but 
by floating ice. The second period seems to have been a temporary 
advance of glaciers from the various mountain systems, and must have 
been inconsiderable in duration and severity as compared with the first. 
It is not intended to do more than mention these hypothesis here, to 
indicatE) their possible bearing on the explanation to be adopted for the 
glacial phenomena of the coast. 

On the coast, we find that the great hollow between Vancouver I sland Glaciers of the 

and the mainland must have been blocked with ice, supplied from the coast. 

mountains of the island and the Cascade or Coast Range, with, possibly, 
the addition of ice flowing westward through gaps in the range 
from the central plateau. The great glacier-mass thus formed, from 
a position near Chatham Point of Vancouver Island, flowed south-east-
ward as the Strait of Georgia glacier, and north-westward as that of 
Queen Charlotte's Sound, till it reached the ocean in both directions. 
Local glaciers doubtless filled the inlets of the west coast of Vancouver 
Island. 

Northward, to the southern oxtremi~y of Alaska, the ice discharge 
of the variou, inlets may probably have formed a coalescent glacier 
along the coast, ending seaward near to, or somewhat beyond, the outer 
points of the present coast archipelago. 

In the Queen Charlotte Islands, with a comparatively limited gather­
ing ground, the glaciers were probably much smaller, but the islands 
must have been well capped with ice at this time. 

No evidence of a great south-to-north-moving ice sheet has anywhere 
been found, though it may be remarked that if such had existed at a 
more remote period, the glaciation of which we can trace the history, 
would probably have been sufficient to remove it in most places. 

When the Strait of Georgia glacier began to diminish, the sea must Sea at rela.tive­

have stood considerably higher in relation to the land than at present, ly higher level. 

and the glaciated rock surfaces became covered about Victoria and 
Nanaimo with deposits holding marine shells. This must have 
occurred also in the Queen Charlotte Islands, and to this time are 
doubtless due the clays and sands of the low north-eastern part of 
the islands above described. The matel'ial of these must have been 
supplied from the glaciers of the islands themselves, imcl added to 
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Hollows left by by debris from :floating ice from the largel' glaciers of the main­
g!aciers. land, the sea levelling and spreading abroad the detritus, and pre­

venting t he formation of any well marked terminal moraines by the 
island glaciers. The basins now occupied by the two expansions of 
Masset Inlet and by N aden Harbour lie along the border of the high 
central axis of the islands, and are bo.unded north-eastward by the low 
plains of drift material. The rocky beds of these depressions may 
have been shaped to some extent by the ice, but the absence of drift 
material from their areas, and especially of erratics derived from the 
coast of the mainland, which are abundant over the drift-covered 
region to the north-east, are, with their sit uation, good reasons for 
supposing that they mark the areas last covered by glacier ice, and 
from which the ice eventually retreated with some rapidity, leaving 
the hollows formerly occupied by it to become first inlets, and then 
with increasing elevation in some instances lakes. 

It is probable that complete explorations will reveal a series of such 
hollows along the whole eastern :flank of the mountain ranges of the 
islands. Besides those just mentioned, there are two very large lakes 
on the same line between the upper part of Masset Inlet and Naden 

Submerged Harbour. One of these discharges into the latter, the other by the 
hollows. 

Ain River into Masset Inlet. There is also at least one similar lake 
between the head of Masset Inlet and Skidegate. None of these have, 
so far as I know, been visited by any white man. In Skidegate Inlet 
and in Cumshewa Inlet, both obstructed at the mouth by bars, and 
with comparatively shoal water far off shore, while deep toward their 
upper parts; we seem to have exactly the same feature, though in a 
partially submerged condition. Further south, with high mountains 
rising abruptly from the water, the glaciers even al this period of their 
decadence must have pushed some distance seaward. There must also 
have been less material supplied from them, and little from the main­
land, owing to its greater distance. In the halibut banks off Laskeek, 
however, it is possible that traces of the position of the front of the 
glaciers are again found. 

tb~~fi~~ations In H ernando and Savary I slands, strewn with boulders and formed 
m
1

nlouth ofBute above at least of stratified deposits, we may have the remnants of a simi-
et. 

Jar sea-modified moraine of the glacier fed by Bute and other neighbom'-
ing inlets. Features somewhat similar characterize most of the fiords 
and inlets of the coast of the mainland, and west ooast of Vancouver 
I sland, and though in some instances marine currents may have been 
efficient in silting up and reducing the depth of the inlets near their 
mouths, while the upper reaches have remained deep; it is by no means 
improbable that moraine accumulations, spread abroad by water beyond 
the front of the glaciers, may account for this arrangement in many 
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cases. As pointed out elsewhere, most of the inlets, were the land 
somewhat elevated, would become fresh-water lakes, discharging 
sea'Vard across a fiat or gently sloping border formed of detrital 
materials. 

It is still a question, however, whether the glaciers which have 
lately occupied these hollows were those of the first period of cold, 
shrinking back toward the mountains, or whether these depressions 
may not represent the beds of the glaciers of the second period, when 
at their greatest extension. The latter is perhaps the more probable 
supposition, but in either case the final retreat of the glaciers wonld 
seem to have been pretty rapid. 
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APPENDIX A. 

ON THE HAIDA INDIANS 

OF THE 

·QUEEN CHARLOTTE ISLANDS. 
BY GEORGE M. D.A. WSON, D.S., A.R.S.M., F.G.S. 

The following account of the Haida Indians is chiefly the result of 
personal observation;; during the portion of the summer of 1878 spent 
in the Queen Charlotte I slands, prosecuted during moments not 
-occupied by the geological and geographical work of the expedition, 
at the camp :fire in the evening, or on days of storm when it was 
impossible to be at work along the coast. I am also indebted to the 
Rev. Mr. Collison, of the Church Missionary Society, for variou items 
-0f in formation , and largely to Dr. W. F. Tolmie, of Victoria, for com-. 
parativc notes on the Tshimsians. Mr. J. G. Swan has published a brief 
notice of t he Haidas in the Smithsonian Contributions to Knowledge 
{Vol. XX[, 1876, No. 267.) This may be consulted with advantage on 
some points, more 1Jarticula1"ly on t he nature of the tattoo marks of 
these people. The present memoir is, however, I believe the :first 
.detailed account of the Haidas which has been given. 

The H aida nation appears to be one of the best defined groups ofIIomogen\ety 
. . . . . . of the Ha1da 

tnbcs on the north-west coast. Its vanous d1v1s10ns or bands differ nation. 
scarcely at all in cusLoms, and peak closely related dialects of the 
same language. They have been from the earliest times constantly in 
the habit of makiDg long canoe voyages, and taking into account the 
ease wiLh which all parts of their country can be reached by water, it 
woul<.l indeed be difficult to explain the slight differences in dialect 
which are found to exist, but for the knowledge that in former times 
they canied on, at least occa ionally, intertribal wars ; besides con-
stituting themselves, by their warlike foreign expeditions and the 
<lifficuUy of pursuing them to their retreats, one of the most generally 
dreaded peoples of the coast, from Sitka to Vancouver I sland. This 
warfare, howm·er, partook of the barbarous character of that of the 
·other .American aborigines, and consisted more freq ncntly in the 
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surprise and massacre of helpless parties, even including old people­
and women, than in actual prolonged confl ic t. 

The original territory of the Haidas, as far as tradition carries us 
back, is the well-defined group of islands called by Captain Dixon in 
1'78'7 the Queen Charlotte Islands, but which the people themselves 
call Hai-da-kwe-a.* Those islands lie between the latitudes of 51° 55' 
and 54° 15', with an extreme length of about 190 miles. They are 
separated by waters of considerable width from the mainland to the 
cast and from the southern extremity of the territory of Alaska to the 
north. At the present day, how ever, people of the Haida stock, and 
closely related in every way to the tribes of the northern end of the 
Queen Charlotte Islands, occupy also a portion of the coast of the· 
southern islands of Alaska, being the south end of the P1foce of Wales 
Archipelago, from Clarence Strait westward, together with Forrester's 
Island. 

Iiilands not It has been supposed that from the large islands adjacent to the 
£1~~c/;iJ:~in- mainland the Queen Charlotte Islands have been peopled, but this is 
&nd. not the case, for the traditionary account is still found among the 

natives of internecine wars as a result of which a portion of the· 
Haidas of the northern part of the Queen Charlotte Islands were driven 
to seek new homes on the Prince of Wales group.. Their story is 
borne out by other circumstances, and the date of the migration can­
not be more than 150 years ago. These Haidas living beyond the 
Queen Charlotte group are generally known collectively as Kai-ga-ni, 
which name is also among the Indians applied to the COLmtry they 
inhabit. 

Frequently, among tribes pretty closely related in language, the 
process of differentiation has gone so far that neighbouring peoples 
disclaim any community of race, t hough on comparing thei1· vocabu­
laries their national identity becomes apparent. 'l'his is not the case, 
however, among the Haidas, who speak of all the people of their 
nationality as Haida, adding when necessary the name of the region 
inhabited by the tribe. A comparison of the Haida language with 
those of the other tribes of the coast shows very few points of resem­
blance. 

Physical peculiarities and dress. 

Buildandap- Physically, the various tribes of the north-west coast differ to some 
w:id~~e of the extent, so that a practised eye may distinguish between them, but the 

differences are slight as compared with those obtaining between the 
coast tribes generally, and those of the interior of British Columbia. 
The Haidas are, however, markedly fairer skinned than most of the-

•On the orthography of Indian words see note in connection with the Haida vocitbulary. 
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coast tribes, and possess somewhat finer features. In the coarseness 
of the mouth, width and prominence of tho cheek bones, and somewhat 
disproportionate ly large size of the head as compared with the body, 
the main departures from ideal symmetry are to be found. The body 
is also not infrequently long and large as compared with the legs, a 
circumstance doubliess brought about by t he constant occupation of 
these people in canoes and t he infrequency of their land excursions. 
The hair is black and coarse, and only in the case of ' medicine men ' 
have I observed it to be allowed to grow long in the male sex. A 
scanty moustache and beard sometimes clothe t he upper lip and chin , 
generally in the case of old people who have given up the habit of 
eradicating t he hair as it g rows. In some instances, and these more 
numerous than in the other coast tribes, both men and women of pre-
posses ing appearance, and with features of considerable regularity as 
measured by European standards, occur. The average phy1;iognomy 
of the Haida shows more evidence of intelligence and quickness than 
that of most of the coast tribes, an appearance not belied on more 
careful investigation. I have not been able to discern in their appear-
ance anything of that exceptional fierceness said' to be chamcteristic 
of them by the earlier voyagers, and can only suppose that these 
statements may have arisen from the more elaborate characte r of their 
armament and dross, and the liberal application of pigments to the 
skin. Many of the Haidas are said to be strong and dexterous swim-
mers, but I have never seen them exercising the art, which may 
probahly be reserved for occasions of necessity. They are not long- Disease~. 

lived, though grey-haired men and women may occasionally bo seen. 
Pulmonary diseases accompanied by spitting of blood, and blindness 
generally caused by a species of opthalmia, are not uncommon ; and 
other disea es incident to a li fe of exposure tend to reduce the term of 
life, as they do among all the aborigines of the continent. Besides 
these, however, and much more fatal, are diseases introdllccd among 
them since contact with th e whites . Great numbers of tho Haidas, 
with all the other t ribes of t he coast, have been out off by small-pox, 
both during their peri odical v isits to Victoria and after theii· r eturn 
to their native islands. This disease is with them almost certainly 
fatal, and I could learn of a single instance only in which recovery 
had occurred. Owing to the co mplete demoralization of the Ilaidas 
1:Jince contaet with the whites, and their practice of r esorting to Vic-
toria and other places, where they maintain themselves by shameless 
prostitution, venereal diseases are extremely common and destructive. 

In dress the Haidas, like other Indians, have adopted, so far as costume. 

their means enable t hem, the cu toms of the whites, though their 
costume as a rule might be considered rather scanty, and somo of the 
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older l)Coplc use scarcely anything but a blanket aei a protection from 
the elements. The blanket with these people has replaced the "robes 
of sea-otter skins" which so much pleased the eyes of the early traders. 

Di.xot!''s dretsh- . In Dixon's irnrrativc* (p. 201) the sea-otter " cloaks" are said to 
cnp iono e1r 
-<>riginal dress. "generally contain three good sea-otter skins, one of which is cut in 

Armour. 

two pieces; afterwards they are neatly sewed together so as to form a 
square, and arc loosely tied about the shoulders with small leather 
strings fastened on each side." The women's dre. sis more particularly 
-described on another page in the following terms :-" She was neatly 
dressed after their fashion. Iler under garment, which was made of 
fine tanned leather, sat close to her body, and reached from her neck 
to the calf of her leg; her cloak or upper garment was rather coarser, 
and sat loose like a petticoat, and tied with leather strings." 

The ·e extracts both rcfel' particularly to the Ilaidas, but in the 
general account of the natives of this pal't of the 11orth-west coast, the 
dress of the people is more minutely described in the following para­
graph:-" In their dress thcl'c is little variety; the men generally 
wearing coats (such as I have already described) made of such skins 
as fancy suggests or their success in bun ting furui bes them with, and 
sometimes the loo e cloak thrown over the shoulders and tied with 
small leather strings. Besides this, some of the more civilized sort, 
particularly those in Cook's River, wear a small piece of fur tied round 
the waist when the heat of the day causes them to throw their coat 
aside or they are disposed to sell it. The dress of the women differs 
in some respects from that of the men. Their under garment is made 
of fin e tanned leather, and covel's the body from the neck to the ankle, 
being tied in diffeeent parts to make it fit close; over this is tied a 
piece of tanned lcathei· like an apeon, and which reaches no higher 
than the waist. The upper garment is made in much the same manner 
as the men's coats, and generally of tanned leather, the women not 
caring to wear furs, as they were always unwilling to be stripped of 
their garments, which, should they happen to be worth purchasing, 
their hu.,l.Jands always insisted on their being sold . Ind eed, the deport­
ment of the women in general was decent, modest and becoming." 

In former days a sort of armour was worn, consisting of split sticks 
arranged in parallel ordc1· and combined with the stronger parts of the 
hide of the sea-lion. None of these suits can now, however, be found. 
A cloak Ol' blanket very much prized by the Haidas and called naxin 
ii:; obtained. in trade from the Tshimsians. It is shaped somewhat like 
a shawl, with a blunt point behind, and sunounded by a deep and 

*A Voya~e Round the World, but more parti cularly to the North-west Coa"t of Ameri ca. 
Performed in 17!l5tl786, 1787 and 1788, rn the Kin~ Oeorue and Queen Charlotte, Captains Port-
lock aucl Dixon. ondon, 178~. 
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thick fringe of twisted wool. Finely shred cedar bark is nsed as a 
ba is or warp, on which the wool of the mountain goat i · worked in. 
The cloaks arc made in many small separate pieces, which arc after- Peculiar cloak 

or shawl. 
wards artfully sewn together. The colours of wool used arc white, 
yellow, black and brown, and the pattern boars a relation to the totem, 
so that an Indian can toll to what totem the cloak belongs. These 
cloaks or blankets are valued at about $30. They are used specially 
in dai1cing, and then in conjunction with a peculiar head-dress, which 
consists of a small wooden mask ornamented with mother-of-pearl. 
This stnnd up from the forehead, and is attached to a piece fitting 
over the bead, ornamentcJ with fealhers, &c., and behind supporting a 
strip of cloth about two feet wide, which hangs down to the feet, and 
is covered with skins of the ermine. The cloaks are described by the 
chronicler of Dixon's voyage as " a kind of \ariegateJ blanket or 
cloak, something like our horse-cloths ; they do not appear to be wove, 
but made entirely by hand, and arc neatly finished. I imagine that 
those cloaks are made of wool collected from the skins of boasts killed 
in the chase; they are held in groat estimation, and only wore on 
extraordinary occasions." 

Shred cedar bark, twisted into a turban, and stain ed dull red with Ctedbarbark ur an. 
the juice of the bark of the alder, is frequently worn about the head, 
more, however, as an ornament than a covering, and apparently with­
out any peculiar significance among the Haidas, though with the 
Tshim ians and Indians of .M:illbank SoLrnd it is only worn on occasions 
of religious ceremony, n.nd it wollld be considereJ improper at other 
times. 

Feathers, buttons, beads, portions of the shell of the Haliotis, with Ornaments. 

the oraoge·coloured bill of the puffin , arc used as ornaments, strung 
together or sewn on the clothes. The Dentalium i;hell was formerly 
prized and frequently wom, but has now almost disappeared. 

Painting is frequently practised, but is generally applied to the face Pa.int~ and 

l V "ll" . th f; . . d . 11 l pamtmg. on y. ermt ion is e avounto ptgmont, an LS mma y-::it east at 
the present day-rubbed on with liLtle regard t'J symmetry or pattern. 
Blue and black pigments are also used, but I have not observed in any 
case the same care and taste in applying the paint to form a sym­
metrical design as is frequently seen among the Indians cast of the Rocky 
Mountains. The face is almost always painted for a dance, and whon­
as very often happens-dances recur on oocasiorn; of ceremony for 
several nights, no cal'C is taken to remove the pigment, and most of 
the people may be seen going about dming the dny with much of it 
still adhe ring to their faces. To prevent unpleasant effects from the 
sun in hot weather, especially when trnvelling, the face is frequently 
first rubbed with fat, and then with a dark brownish powder made by 
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roasting in the fire the woody fungus found on the bark of trees, and 
afterwards grinding it between stones. This soon becomes nearly black, 
and resembles dried blood. A mixture of spruce-gum and grease, also· 
of a dark colour, is used to protect the face in cold weather, while 
those in mourning frequently apply grease and charcoal to the face. 

Bracelets beaten out of silver coins are very generally worn by the· 
women, who often cany several on each arm. The custom of wearing 
several or many polished copper rings on the ankles and arms was 
formerly common among the Haidas and Tshim ians. Those for the 
ankles were round in section, those for the arms flat on the inner side. 
In Dixon's narrative "large cirnular wreaths of copper" are spoken 
of as being frequently worn, both at Norfolk Sound and in the Queen 
Charlotte Islands. They "did not appear to be foreign manufactme,. 
but twi ted into that shape by the natives themselves to wear as an 
ornament about the neck." 

Tattooing is universally i)l·actised, or rather was so till within the· 
last few years, for it is noticeable that many of the children are now 
being allowed to grow up without it. The front of each leg above the 
ankle and the back of each arm above the wrist are the places gene-· 
rally chosen, though the breast is also frequently covered with a design. 
The patterns are carefully and symmetrically drawn, of the usual 
bluish colour produced by the introduction of charcoal into punctures 
in the skin. In one instance, however, a red pigment had also been 
employed. The designs are often hereditary, and represent the totem 
crest of the bearer, in the usnal conventional style adopted by the coast 
Indians in their dt'awings. I have never observed any tattooing to 
extend to the face, where it is commonly found among the Tinneh 
people of the interior, in the form of lines radiating from the comers 
of the mouth, on the chin or forehead. 

Till quite lately the females among the Haidas all wore labrets. 
in the lower lip. Dixon pal'ticularly notes this as being the case,. 
though in Norfolk Sound it was only p1·actised by women of rank. 
Dixon further gives an admirable illustration of the Haida labret in 
the plate facing page 226 of his volume, already several times referred 
to. A small apeeture first made is g l'adtrnlly enlarged by the insertion 
of lip-pieces of ever-increasing size, ti ll the lower lip becomes a mere 
circle of flesh stretched round the periphery of a flat or concave-sided 
labret of wood or bone, which projects at right angles to the plane or 
the face. One obtained by Dixon was found by him to measure 3t 
inches long by 2.g. broad, which is larger than any I have seen. Only 
among the old women can this monstro. ity be now found in its original 
form. Many midd le-aged females have a small aperture in the lip r 
through which :.t little beaten-silver tube of the size of a quill is thrustr 
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projecting from the face abouL a quarter of an inch. The younger 
women have not even this remnant of the old custom. 

The picl'cing of t he lip wa~ the occasion of a ceremony and giving Piercing of lip 

away of property. During the operation the aunt of the child must and ears. 

hold her. Th e shape of the Ifaida lip-pi ece or stai-e was oval. Among 
the Tshimsians it was more elongated, ::md with the Stickeen women 
nearly ciecular. It was also formerly the cns tom to pier ce the ears in 
.several places. Three pel'forations in each eal' were usual among com-
mon people, but chiefs or thos~ of importance had five or six. These 
h eld little ornamen ts formed of plates of haliotis shell backed ·with thin 
sheet coppel', or the small sharp teeth of the fin-whale. This custom 
obtains also among th e Tshimsia11s and Stickeen Indians, and t he 
·Chiefs Callicum and Maquilla of Nootka Sound, Vancouver I sland, are 
r epresented with the same adornment in Meares' engraving of them. 

The septum of the nose is generally perforated in both males and Perforation of 

females, and was formerly made to susLain a pendant of haliotis shell nose. 

or a silver ring, though it is not now u cd in this way. No process of 
.distortion of t he head or other parts of the body is practised among 
the Haidas. 

Food. 

Like most of the tribes of the coast, the Haidas live principally on 
fish. The halibut and salmon are chiefly depended on. A complete 
list of the articles used by them as food would, however, indeed be a 
long one, as few organic substances not absolutely indigestible WO\llrl 
be omitted. 

The halibut fishery is systematically pursued, and the main villages Halibut fishery 

are so situated as to be within easy r each of the banks along the open 
-coast on which the fish abounds. The halibut is found in great num-
bers in all suitable localit ies from Cape Flattery northward, but is 
perhaps nowhere finer, more abundant and more easily caught than in 
the vicinity of the Queen Charlotte Islands. It may be taken in most 
of the waters at almost any season, though more numerous on certain 
banks at times well known to the Indians. About Skidegate, how-
-ever, it is only caught in large numbers during a few months in the 
spring and early summer. When the fish are most plentiful the 
Haidas take them in large quantities, fishing with hook and line from 
their c:i,noes, which are anchored by stones attached to cedar-bark ropes 
of sufficient length. They still employ either a wooden hook armed 
with an iron-formerly bone-barb, or a peculiarly curved iron hook 
of their own manufacture, in preference to the ordinary fish-hook. 
These implements are described with others in treating of the arts of 
t he H aidas. 

The halibut brought to the shore are handed over by the men to the 
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women, who, squatted on their haunches, rapidly clean the fish, remov­
ing the larger bones, head, fins and tail, and then cutting it into long 
flakes. These are next hung on the poles of a wooden framework, 
where, without salt-by the sun alone, or sometimes aided by a slow 
fire beneath the erection-they are dried, and eventually packed away 
in boxes for future use. 

There arc no rivers of great size on the i lands, but many streams. 
large enough to be known as ' salmon rivers' to the Indians. A run 
of small r ed-fleshed salmon occurs about the middle of July up some of 
the larger stream8. These answer no doubt to the :fish known on the· 
Fraser River as the suck eye, and much prized. They are, however, in 
inconsiderable numbers, and not much sought after by the Haidas. 
About the middle of August a larger species begins to arrive in great 
numbers, and this run sometimes lasts t ill January. These fish when 
they :first appear and are still in salt-water are fat and in good condi­
t ion. They soon begin, however, to become hook-hilled, lean and pale­
fleshed. They ascend even very sma11 streams when these are in 
flood with the autumn mins, and being easily caught and large, they 
constitute the g reat salmon harvest of the Haidas. They are generally 
either speared in the estuaries of the streams 01· trapped in :fish-wier& 
made of split sticks, which are ranged across the brooks. The variou& 
'rivers' are the property of the several families or subdivisions of the 
tribes, and at t he salmon :fishing season the inhabitants are scattered 
from the main villages; each little party camped or liv ing in temporary 
houses of slight construction iu the vicinity of the streams they own. 

It is scarcely necessary to particularize at length t he other species 
of :fish used as food, comprising all those abundant in t h e vicinity of 
the islands. Trout, herring, flounder, r ock-cod, &c., constitute minor 
items in the dietary. The mackerel and cod are found, but not spe­
cially sought after by the Indians, and it is not yet known whether at 
certain seasons and localities they may be sufficiently abundant to 
attract commercial enterprise. The spawn of the herring is collected 
on spruce boughs placed at low water on the spawning grounds, dried 
and stored away in a manner exactly simi lar to that practised by most 
of the coast Indians. The pollack is found on the western coast. It 
is generally caught in deep water with hook and line, and owing to 
its fatness is much prized. The Haidas of Gold Harbour or Port Kuper 
make au annual business of catching these :fish in the latter part of th e 
summer. They extract the oil from them by boiling in large wooden 
boxes with hot stones, and then skimming it from the surface. The 
oil is carefully stored away, and used as a condiment to dried :fish or 
berries, instead of the oo]achen grease, which by this tribe of IIaidas 
is not much in request. 
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Both the Haid as and Tshimsians have the custom of collecting salmon Salmon roe .. 

roe, putting it in boxes, and burying these below high-water marl; on 
the beach. When decomposition has taken place to some extent, and 
the ma s has a most noisome o<.lour, it is ready to eat, and is considered 
a very great luxury. Sometimes a box is uncovered without removing 
it from the beach, and all sitting roun<.l eat the contents. Fatal poison-
ing has followed this on several occasions. It is attributed to a small 
worm which is said at time to enter the decomposing mass from the sea. 
The Ilaidas also occasionally allowed the heads of salmon and halibut 
to lie on the beach between high and low water marks till partly de­
composed, when they ·were considered to be much improved. 

The dog-fish is very abundant along some parts of the coast, and its F_ish yielding­

fishcry is now beginning to be engaged in. The fish is not eaten by 
011

' 

the IIai<las, but the oil extracted from the liver is rea<.lily sold to 
white traders, and constitutes one of the few remaining articles of 
legitimate marketable value possessed by the natives. Large sharks 
abound on the northern and western coasts, and are much feared by 
the Haidas, who allege that they frequently break thei t· canoes and 
eat the unfortunate occupants. No instance of this kind is known to 
me, but they fear to attack these creatures. When, however, one of 
them is stranded, or found from any cause in a moribund state, they 
are not slow to take advantage of its condition, and from the liver 
extract a large quantity of oil. The whale and hair-seal (if it be proper Whales and 

to include thel"e among products of the fisheries) abound in the waters sea.Ls. 

surrom1ding the islands. I cannot learn that the former were ever 
systematically pursued as they were by the Makah Indians of Cape 
Flattery and .A.hts of the west coast of Vancouver Island. When, 
however, by chanc" one of these comGs ashore it is a great prize to 
the owner of the particular strip of beach on which it may be stranded. 
The seal is shot or speared, the latter doubtless having been the pL'imi-
tive mode. Both the flesh and blubber arc eaten, the Indians comparing 
the animal on account of its fatness to that-to many of them hypo-
thetical creature-from which pork is derived. They speak of it in 
the Chinook jargon as si-wash co-slw.* It is interesting to remark in 
this connection that most of the Haidas will on no account eat pork, 
for some reason which I have been unable to determine. 

The oyster is noii found on tbo coasts of the Queen Charlotte Islands, Shell fish .. 

though it occurs in some sheltered localities about Vancouver Island. 
Clams (Saxidomus squalidus, Cardium Nuttalli, &c.,) however, abound, 
with the large horse mussel (j}iytilus Californianus) which on rocks 
exposed to the full force of tidal currents attains a great size. These 
shell-fish of course form a portion of the native diet. They are not 

M Meaning simply Indian pig. Si-1oash from French sauvage, Co-alto from coclion. 
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eaten, however, at all seasons, but during the winLor months only. 
At other times (April to October) they are r eputed to be poisonous, 
and more than once have proved fatal to those eating them. The 
Indians attribute this to a worm which they say dlll'ing the summer 
seaKon inhabits the cavity of the shell. The T himsians and other 
northern tribes also abstain from shell-fish during the summer for the 
same reason, while those of the southern ])art of Vancouver Island 
appear to eat them at all seasons. 

Chitons, both the largo red species (Cryptochiton Stelleri) which 
sometimes attains a length of eight inches, and the smaller black 
variety (Katherina tunicata), very common everywhere near low-water 
mark, are favourite articles of diet. 

Sea-urchins, the large purple-t:ipined (Loxechinus purpuratus) and the 
smaller green species (Euryechinus chlorocentrotus), are often brought 
ashore in large quantities, and it is surprising to observe how many of 
these rather watery creatures an Indian-squatting perhaps on his 
haunches on the beach-will devour in making a light lunch. A gentle 
knock on a stone serves to open the shell, when the finger run round 
the smooth interior brings out the edible parts, consisting chiefly of 
the more or less matm·e ova. 

A large brown tuburculatod holithurian is also eaten, though Pome 
of the younger people now profess to eschew these rather unpleasant 
looking animals. 

Oolachen grease, called tow is an important and much relished con­
stituent of many of the Haida dishes. The oolaohen or candle-fish, 
( Thaleichthys pacifi.cus) from which i.t is derived, does not occur in the 
waters surrounding the Queen Charlotte Islands. It is found in some 
of the inlets on the west coast of Vancouver Isli\Jld, but is especially 
abundant at the spawning season, in early spring, in the estuaries of 
the larger rivers of the mainland, and of these pre-eminently in the 
Fraser and the Nasse. Like i.ts eastern representative aud zoological 
ally, the capelin, it swarms in the shallow water along shore, and is 
easily caught in immense numbers. For tbe extraction of the oil the 
fish is generally allowed to partially putrefy, and is then boiled in a 
mass in wooden boxes, with hoL stones. The oil or grease is semi-solid 
when cold, with a fmtid and rancid smell and taste. From the N asse 
fisheries the oil is obtained by barter by the inland tribes of the 
northern part of British Columbia and by the Ilaidas. For a box con­
taining somewhat over one hundred pounds of this grease from six to 
ten 'blankets,' or say from $12 to $20, is paid. 

With dried fish, dried or fresh berries, and in fact with food of any 
description, no condiment is so grateful to the Haida palate as this 
oolaohen grease; and in the absence of farinaceous substances, it doubt-
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less enables the otherwise imperfect, food to go farther in supplying 
the wants of the system. 

The Haid as arc not great hunters. They kill a considcl'ablc m1m bcr lfaidas not 
good hunters. 

of black bears at two seasons of the year, when they arc found prowl-
ing along the sea shore, but do not follow them far into their mountain 
fastnesses. In early spring, when the grasl:l along the edges of the 
woods begins to grow green, wilh the sknn k-cabbage ( Lysichiton 
J(amtschatense) and othel' succulent, Yegetables, bruin coming out to Bears. 

browse upon the tender shoots may fall a victim to the lurking 
Indian. Again in autumn, when tempted to the shore,; and estuaries 
by the dead and dying salmon, he is apt to get into trnuble, and at 
this eason his skin, being in good condition, is of some value. 

There is pretLy good evidence to show that the wapati occurs on the Wnpttti. 

northern part of Graham Island, but it is very seldom killed. The 
small deer (0. Columbianus) is not found on the islands, nor is the 'Yolf, 
grizzly bear, mountain sheep or mountain goat. Geese and ducks in Water fowl. 

vast numbers frequent the country abont Massct mid Virago Sound in 
the autumn, and for a time form an important item in the diet of the 
natives. Th ey now shoot t hem with t he flint-lock trade muskets with 
which they are generally armed. I have seen a bow, with blunt wooden 
arrows, also in the canoe, to be used in despatching wounded but still 
living birds, and thus to save ammunition. Sea-fowl of many kinds 
are articles of food on occasion, though the gull, the loon and some 
others are exempt on account of their exceptionally rank flavor. The Eggs. 

eggs of sea-birds, and especially those of the large white gull, are col-
lectecl in great quantity in the early summer. Every lonely and wave-
wasbed rock on which the. c birds deposit their eggs is known to the 
natives, who have even these apportioned among the families as here-
ditary property. The singular rocks extending southwa!'d from Cape 
St. James are frequented by myriads of sea-fowl, and some of them are 
so abrupt and cliff-surrounded that, lashed by the never-ceasing swell 
of the Pacific they remain inaccessible even to the Haiclas. 

The potato, called skow-shit in Haida, introduced by some of the Potato. 

early voyagers, now forms an ill1j)Ortant part of the food supply. A 
Skidegate Indian told me that it was first grown at Skiclcgate, but I do 
not know bow far this statement may be reliable. The greater part of 
even the flat low lands of these islands is so thickly wooded, and with 
trees of such great size, that the task of clearing the ground is quite 
beyond the energy of the Indian. There arc places, however, near the 
shore, where by cutting down and grubbing out small bushes limited 
garden patches may be made. These are very often spots which have 
been occupied by Indian houses, and where great quantities of shells 
and other refuse have accumulated, forming a rich soil. Such spots. 

8 
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are utilir.ed as potato gardens, but are generally 8mall and often scat­
tered far away from the main yiJlages, wherevel' imitable localities can 
be found. Little attention i:s paid to the cultivation of the plant, and 
the variety in use is generally rnn down so as to yield very small and 
poor tubers. 

Roots,b11rk,&c. Formerly many small roots indigenous to the country, and contain­
ing more or lesti l:ltarcb, wel"e ·eagerly sought after, dried and stored 
away. Ono of these wal:l a wild lily. No efforL is now made to gaLher 
those, though a few may be collected whero they occur abundantly. 
The cambium layer of the spruce (A ..... 1Ienziesii) and hemlock (A. j}[~r­
tensiana) il:l collected, the trees being cut down and barked for Lho 
purpo8c, and is eaten in a ft·etih or dried l:liate. Tbiti substance has a 
not disagl'eeable t:iweet aud mucilaginous taste, but abo po;;sessel:l a 
distinct rn1:>inous flavour . It is conoid ered vei·y wholesome. The 
cambium layer of the scrnb pine (P. contorta) is not eaten, though thi:; 
tree il:l found in some abumlance on the west coast of the islands, and 
on the mainland of Britil:lh Columbia is barked for this put'pose almost 
exclusively. The growing shoots of the ep ilobium, heracleum and 
other plants are eaten when in season . A sea-wood resembling dulce, 
but which I have only soon in dried cakes, ii:; found, e pocially in the 
1;outhern islands. preserved by drying and boiled into a sort of tea or 
soup. 

Berries. Berl'ies abou11d, the most important being the al-l::tl ( Gaultheria 
shalton), known to the Haidas as skit-hun, and crab-apple or kyxil (Pyrus 
rivularis). The latter, about one-third of an in ch in length and less in 
width, has much the taste of a sour Siberian crab. It is gathered late 
in the autumn, and generally boiled and put away in boxes, covered 
with water, and allowed to remain so till wintel', when the berries are 
sorted, mixed wiLh oolachen grease, and thus made ready for use. The 
sal-lal berries are eaten fresh in great quantit,ios. and are also dried foi· 
use in winter. The strawberry (Pragaria Chilensis), flowering rasp­
berry (Rubus Nutkanus), lllurrent (Ribes sp.), Vaccinium parviflorum, &c., 
occur in some places abundantly. The mahonia (Berberis aquijolium) 
is not found. The service-berry (Amalanchier alnifolia), so much prized 
by the Indians of the interior, occurs sparingly, and scarcely seems to 
ripen its fruit. 

Nativetob11cco. Before the introduction of the potato, the only plant cultivated was 
one which has been described to me as 'Indian tobacco.' Thero is a 
mythical tradition concerning the origin of this plant, which is given 
in another place. Its cultivation is now entirely abandoned except at 
Cum hewa, where a single old woman continues to grow it, some of 
the older Indians still relishing it . 'fhis I learnt after leaving Cum­
shewa, and have consequently been unabl e to ascertain whether the 
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plant is really tobacco or not. It is probable, however, that it is some 
less potent weed, or its cultivation would not have been so soon given 
up and high prices paid fol' imported tobacco. The Haidas used to 
gl'ow it not only fol' themselves, but as an al'Licle of trade with other 
neighboming tribes. To l)l'epal'e the vlant for use it was dl'icd over How prepared. 
the fit"e on a little framework, finely brnised in a stone mortar, and 
thc11 pres1:1cd in Lo cakes. It was uot smoked in a pipe, but being mixed 
with a !ILtle lime prepared by buL"ning clam-shell~, was chewed or held 
in the cheek. The stone mortar:;-elsewhere more fully Jescribed-
are still to be found stowed away in corners of the houses. They 
appeat· to have been used in the p1·eparation of the 'tobacco' only, and 
though often large enough for the put'pose were certainly not 
employed Lo reduce any cel'eal to the state of meal, as none such were 
knol'rn to tbe Ilaidas. H is, therefore, unsafe to conclude from the Kianikiniek. 
mere discovel'y of stone mortal's, among other relics, that ce1·tain 
extinct tribes cultivated COI'lt and used it as food . The leaves of the 
bcat"-berry or kinnikinick (Arctostaphylos uva-ursi) are mixed with 
tobacco when smoking, to eke out the precious narcotic. TheRe leaves 
are used for the same purpose by the Indians everywhere over the 
northern pal't of the American continent. I have seen ou Vancouver 
Island the leaves of the sal-lal roasted before the fire and mixed with 
tobacco, and among the Chippeway Indians and others the bark of the 
red osier <log-wood (Gornus stolomfer:i). 

The dog is t he only domesticated animal among the Haid as. The The dog. 
original breed is now much disguised hy imported strains. ']'he pres-
ent native;; a!'c gl'ey wolfish-looking curs about the size of a coyote. 

Social organis~ tion. 

The Haid as, like othe t· tribes inhabiting the coast of Bl'itish Colum-Ilouses and 
b

. . . . carved posts. 
ta and its aJJacent rnlands, have pel'manent villages. The general 

typo of construction of the houses in these is nearly the same among 
all the tribes, but among the Haidas the buildings arc more substan-
tially made, and much more care is given to the accura tc fitting 
together and Ol'llamentation of the edifice than I have elsewhere seen . 
This may be due in part to the e;omparatively late date at which the 
llaidas have come closely in contact with the whiles. but probably also 
indicates an original greatel' faci li Ly in constructive and mechanical 
pI'ocesses than is found among the other tribes. This would be fully 
borne out by thcil' present character in these regards. Hspecially in 
the great number, size, and elaborate carving of the symbolical posts, 
is this superiority shown. Among the Tshimsians at Port Simpson, 
most of the original carved posts have been cut down as m1ss10nary 
influence spread among the people. At Nawitti (Hope Island), Quat-

• 
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sino Inlet (Vancouver Island) m1d elscwhel'e, where the natives are 
still numerous and have scarcely been reached by missionaries, though 
similar posts are found, they are small, shabby, and show little of the 
peculiar grotesque art found so folly developed among the llaidas. 

Villages. As before mentioned, the permanent vi llager; are generally situated 
with regard to easy access to the halibut banks and coast fisberie~, 
which occupy a greater proportion of the time of the natives than any 
other single employment. The villages arc thus not infrequently on 
bleak, exposed, rocky coasts or islands, though generally placed with 
care, so as to allow of landing in canoes even in stormy weather. The 
houses may stand on a flat, elevated a few feet above the high-tide 
mark, and facing seaward on a sandy or gravelly beach, on which 

~l~ll~::~nt canoes can be drawn up. The houses are arranged side by side, either 
in contact, or with spaces of greater or less width between them. A 
space is left between the fronts of the hou~es and edge of the bank, 
which serves for a street, and also for the erection of the various 
carved posts, and for temporary fish-drying stages, &c. Here also, any 
canoes are placed which it is not desired to use for some time, and are 
carefully covered with matting and boughs to protect them from the 
sun , by which they might be warped or cracked. As a rough average, 
it may be stated that there are at least two carved posts for each house, 
and these, when the village is first seen from a distance, give it the 
aspect of a patch of burnt forest with bare, bristling tree-stems. The 
houses themselves arc not painted, and soon assume a uniform incon­
spicuous grey colour, or become green or overgrown with moss and 
weeds, owing to the dampness of the climate. The cloud of t;mokc 
generally hovering over the village in calm weather, may serve to 
identify it. Two rows of houses are occasionally formed, where the 
area selected is contracted. No special arrangement of houses accord­
ing to rank or precedence appears to obtain, and the house of the chief 
may be either in the centre of the row or at the end. Each hou8e 
generally accommodates several familieR, in our sense of the term ; 
which are related together, and under the acknowledged guidance of 
the elder to whom the house i8 reputed to belong, and who is really a 
minor chief, of greatm· or less importance in the tribe-or village­
accordingto the amom1t of his property and number of his people. 

Carved po !!l In front of one or more of the principal houses platforms arc often 
found, on which a group of people may be seen squatting in conversa­
tion or engaged in their interminable gambling game. The forcse of 
carved posts in front of the village, each of them representing a great 
expenditure of property and exertion, doubtlc. s presents to the natiYe 
eye a grand and awe-inspiring appearance and brings to the mind a 
sense of probably mysterious import, which possibly does not in reality 
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·cxi:,;t. Rebind the d 1rnlting houses, or toward one end of the village Tombs. 

and 110L far removed from iL, are the small houses or sheds in which 
the dead al'c placed, or pairs of posbl supporting a hollowed. beam 
which contains the body. 

The c permancnL 'ill ages of the Haidas am now much reduced in Abandonment 

number, in corl'espoudcncc with the very rapi<l. decrease of the people ~i't1a~:~~Y of 
themselves. Thof'c villageR leaHt favourably si tuat-ecl as fishing stations, 
or most remote from communicaLion, hnse been abandoned, and their 
.people absorbed in oLhers. This has happened especially on the tcrq-
pe~tuoua west coast of the islanJR, where there is now but a single 
inhabited. village. Even those still occupied are rapidly falling to 
decay; the older people gradually dying off, the younger resorting 
more anrl more to Victoria and beginning to despise the old ways. 
Many h0uses have been completely deserted, while others are shut up 
and mouldering away under the weather, and yet others, large and 
fitted to accommodate several families, are occupied by two or three 
people only. The carved posts, though one may still occasionally be 
crecicd, are as a rule more or less advanced toward decay. A rank 
growth of 'vccds in 1:;ome cmies presses elose up among the inhabited 
hout'cs, the traffic not being sufficient to keep them down. In a few 
yeari; liLtle of the original aspect of these villages will remain, though 
at the p1·csent moment all their peculiarities can be easily dititinguished, 
.and a vcl'y little imagination suffices to picture them to the mind as they 
must ha\'C been when swarming with inhabitants dressed in sea-otter 
robes and seal skins. 

Tbc Ilaidas reside in the8e permanent villages during the winter Residence. 

i;eason, returning to them afLer the close of the salmon fishery, about 
Christmas-time. A portion of the tribe is, however, almost always to 
be found at the permanent village, and from time to time during other 
seasons of the year almost the whole tribe may be concentrated there. 
The villages ditfcr somewhat in this respect. When the territory owned 
by its ])Cople is not very extensive, 01· docs not lie far off, they live 
almost continual ly in the village. When it is otherwise, they become 
widely scaLtercd aL sevci·al seasons. 

The Haidas trouble themselves little about the interior country, but Progerty in 

the coa;;t line, and ci:pecially the various rivers and stream~>, are divided Ian · 

among the different families. These tracts are considered as strictly 
vernonal property, and are hereditary rights or possessions, descending 
from one gcncraLion to another according to the rule of succession 
ebewherc stated. They may be bartered or given away, and should 
one family desire to fish or gather berries in the domain of another, 
the p1·ivi loge must be paid foe. So strict arc these ideas of proprietary 
right in the soil, that on some parts of the coasL sticks may be seen sot 
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up to define the limits of the various propertie;;, and woe to the dishon­
est Indian who appropriatet> anything of value-as for instance a 
stranded shark, Ot' seal or soa-oLter which has died from its wounds­
that comes ashore on the stretch of coa~t belonging to another. Along 
the shores the principal berry-gathering grounds are found, and thus 
divitled . The larger salmon streams are often Lho property jointly of a 
number of families; and at these autumn fishing grounds temporary 
house>i, small and roughly coni;tructed, are genornlly to ~e fonnd. The 
split cedar planks of the permanent house~ arc not usually caLTicd by 
the Ifoidas to those losi; substantial hornrns, though this custom prc1·ails 
el ' Ow here on the coai:it. The constrnction of t ho honsos thus tempora­
rily occupied iti gen orally so slight and rough as to nocosRit::tlo no 
particulat· description. Poles or ccclal' plank>:1 al'e lmilt 01· piled together 
in whatever manner seems bo;;t suited to keep out the rain. In some 
cases whore they al'e more substanfotl they rescm ble on a reduced ;;ea.le 
those of the permanent villages. Tbo mode of construction of the 
latter is described further on. In those tompoi·ary i>helters, or in eve11 
less commodious camps among the trees, tlio natives Jive dnring a 
considerable part of the year, engage•! in salmon fishing, the cutting 
down of trees and rough hewing of canoeR, the gathet·ing; and prepara­
tion of cedar bark for mats, and othel' occupations, which, each at its 
appropriate season, fill out the annual round of duties. 

~o~~~~d[~~o~f The actual con truction of the permanent houses devolves entirely 
houses. on the men, but is not effected by individual effort. Indeed, the very 

size of the beams and planks used necessitates the cooperation of many 
hands. The erection of a house, therefore, in all its stages, from the 
cutting and hewing out of the beams in the forest, the lan11ching of 
those and towing thorn to the village, their erection and fitting, forms 
the occat>ion of a· bee' or gathering of11ativos, which generally includes 
detachments from neighbouri11g villagmi, and is the occaf.lion of a pot­
latch or giving away of property by the person fo1· whom the labour 
is undertaken. Several Ruch gatherings are usual ly roquil'od fo1· the 
completion of a house, which may be ome ye:ws in course of construc­
tion . as the man for whom the work is done genornlly exhausts his 
available resources on each occa::iion, and requires again to accum~late 
property, and especially blankets, for a now etrort. Dancing and 
gaming relieve the monotony of the wol'k, whiC'h generally occupies 
but a small portion of each day, and is conducted with much talk and 
noise, and the shouting of many diverse ordera as the great boam:i arc 
handled. 

Chieftaincy. Among the Ilaidas each permanent village com;titules a chicftaincy, 
and has a recognized head chief. The chief's still po:;sess considerable 
influence, but it is becoming less, and was dot1btJoss very much greater 
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in fo!'mor time>;. It \\as never, howe\er, the absolute and doRpotic 
authority which is sometimes attributed to Indian chiefo. 'l 'hc chief 
i~ merely the head or president. of the various family combinations, 
and unless his decisions carry with them the as$ent of the other le~ders 
they have not much weigh!. He has no power of compelling work Power of chiefs 

from other members of the tribe. Should he require a new houRc be limited. 

must pay for its Ct'oction by making a distribution of property, just as 
any other man of the tribe would do; and indeed it is expected of the 
chief th:i,t he shall be particularly liberal in these givings away, as well 
as in providing feasts for the people. He is also SUJJposed to do the 
honours to distinguished visitors. In Captain Dixon's narrative, the 
following statements concerning the position of the chiefs at the time 
of his visit are fonnd :-" Though every tribe met with at these islands 
is governed by its respective chief, yet they are divided into families, 
each of which appears to have regulations and a kind of subordinate 
government of its O\Yn : the chief usually trades for the whole tribe; 
but I have sometimes observed that when this method of barter has 
been disapproved of, each separate family has claimed a right to 
dispose of their own fut's, and the chief always complied with this 
request." 

The chieftaincy is hereditary, and on the death of a chief devolves Succession to 

h . ld b l h ld h h b h h' chieftaincy. upon lS next e est rot ier, or s ou e aye no rot er, on lS 

nephew, or lacking both of these his sister or niece may in rare cases 
inherit the chiefLaincy, though when this occurs it is probably only 
nominal. It is possible-as occasionally happens in the matter of 
succession to property-that a distant male relative may, in want of 
near kinsmen, be adopted by the mother of the deceased as a new son, 
and may inherit the chieftaincy. I have not, however, heard of cases 
of this kind. Should all these means of filling the succession fail, a 
new chief is then either elevated by the consensus of public opinion, or 
the most opulent and ambitious native attains the position by making 
a potlatch, or giving away of property greater than any of the rest can 
afford. Should one man di tribute ten blankets, the next may dispose 
of twenty, the :first tries to cap this by a second distribution, and so on 
till the means of all but one have been exhausted. This form may in 
reality become a species of election, for should there be a strong feeling 
in favour of any particular man, his friends may secretly reinforce his 
means till be carries his point. In no case, however, docs the chief-
taincy pass from the royal clan to any of the lesser men of the tribe. 
On being elevated to the chieftaincy the chief assumes a hereditary 
name, which is also colloquially used as that of the tribe he rules. 
Thus the1·e is always a Cumshewa, Skedan, Skidegate, &c. ; and since 
the islands have been frequented by vessels, the word 'captain' is 
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frequently added to lhe titular name of the chief in speaking of him to 
the whites, to signify his rank. 

Certain secrets are reputed to appertain to the office of chief, among 
which is the possession of various articles of property which are 
supposed to be mysterious and unknoll"n to the rest of the Indians, or 
common people (Haida a-li-ku:a). A very inLelligcnt Skidogatc Indian 
from whom I derived much information, as he wa;;; well versed in the 
Chinook jargon, told me, for instance, that on the death of the last 
Skidogatc chief, the new chief wished him to perform a dance in 
honour of the great departed, this being one of the rites which it is 
necessary that the heir should attend to. The dance is one made by a 
single man, the }Jerformer being naked with the exception of the 
breech-cloth. When my informant was about to engage in the dance 
the chief took him aside, showing him various arLicles of the myste­
rious chief's properties. Among others a peculiar whistle, or cell with 
vibrating reed tongues, which concealed in the mouLh enables the 
operator to produce strange and startling noises, that may be supposed 
by those not in the secret to indicate a species of possession in the 
excited dancer. Those things are explained by the chief to his probable 
successor, and are also known to some of the more important Indians, 
but not to all . They arc, no doubt, among the devices for obtaining 
and holding authority over the credulous vulgar. 

Among the Tshimsian in former clays, and probably also among the 
Ilaidas, a chief had always his principal man, who has considerable 
authority, and gives advice and instruction to the chief's successor. 
He never inherits the chioftaiucy, however. Each chief with the 
Tshimsians had also his 'jester,' who is sent on errands of invitation, 
announces the guests on their arrival, and makes jokes and endeavours 
to amuse the com1Jany, though preserving his own gravity. The jesLer 
is not, of course, always in attendance. Ilo receives noLhing for his 
trouble, apparently looking on the position as honourable, and inherits 
nothing on the chief's death . 

It not infrequently happens that a chief grown old, docl'cpit or poor, 
though the honourable title still clings to him, is virtually succeeded 
by some more energetic man, who Sll"ays the actions of lho tribe in his 
stead. The \'"illage appears to be the largest unit in the Ifai<la system 
of government, and there bas not been any permanent premier chief, 
or larger confederacy or league of tribes. Such unions may doubtless 
have been formed from time to time for offensive and defensive 
purposoti, but have not endured. 

No laws appear to be acknowledged, but any action tending to the 
injury of another in person or prope1·ty lays the offender open to repl'i­
sals by the sufferer, but may be atoned for, and the fend closed by 
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payment in blankets or other valuable property to a satisfactory 
amount. The culprit generally profel'8 this mode of settlement to 
having an uncertain retribution hanging over him, and as the value 
sot on property is groa.t, ancl the disinclination to reduce the store of 
blankets-which may possibly be accumulating for a prospective 
distribution-excessive, the restraint is proportionately severe. 

Religion and ' medicine.' 

It is difficult to decide precisely how much should be included under Religion. 

the heading religion. The older Indians, and indeed those of every ago 
where they have come not too closely in contact with the whites, show 
a persistont--one might almost say a fervent-reverence for their 
time-honoured customs, among which, in thi::i ca::ie, the giving away of 
property or potlatch and the various dances, arc the most prominent. 
There arc no priests, however, nor could I hoar of any r eligious ritual 
among the Haidas. The moclioino or mystery man, or shaman (Haida 
ska-ga), occupies a position perhaps partly partaking of the priestly 
function, but more closely allied to that of the prophet, sorcerer, or 
physician. The Tshimsians say that the Haidas had originally no 
religion whatever, but adopted their ceremonies not a very great 
while ago. This may account for the use of T:;himsian words in the 
dances among the Haidas, and the high esteem in which the Tshimsian 
language is hold by them. It is possible that some of the dances 
described farther on may have, in part, a religious significance and 
form a portion of the religious ceremonies above referred to. 

It is, however, unquestionable that the Haidas have, and had before Id~a of a chief 
dotty. 

any missionary leaven spread among them, an idea of a chief deity, or 
lord of all things, whose dwelling was in some l'emote, undefined region. 
This I ascertained by careful inquiry from the Skidegate Indian already 
referred to, and Mr. Collison, who has been two years among the 1\fasset 
Raidas as a missionary, and can speak the lang uage with some fluency, 
confirms me in this statement. Tbe llame of thiti being is Sun-'i·a­
tlai-dus, or Sha-nung-i-tlag-i-das. His attributes arc generally good, but 
it is difficult to ascertain exactly what they are, owing to the reticence 
observed by natives in speaking to whites of those of their customs or 
beliefs which they fear may be ridiculed, but perhaps also in this case 
to the fact that they have at no time been very 1wecisely defined. The 
idea of a spirit, soul, or essence being in reality the man , and distinctly 
separable from the more poriHhable body, is also flrmly rooted in the 
Raida mind. There is also a recognised principle of evil, called Hai-de-Power of evil. 

ltin·a, a name signifying chiofof the lower regions. This being is either 
typifled by, or assumes the form of a certain inhabitant of the sea, 
believed to be the killer whale (Orea ater). Indians who lose their lives 
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by drowning arc taken possession of by the power of evil, and are turned 
After death. into beings like himself under his chieftainship. Those killed in battle, 

or even non-combatants accidentally killed during a fight, go at once to 
the country of Sun-i-a-tlai-dus, which is supposed to be a happy region. 
The spirits of those who die from disease, or in the course of nature, 
become latent, or pass to an ill-defined !fades, but are from time to 
time recovered, returning to the world as the souls of new-born 
children, genorally-ol' always-in the tribe to which they themselves 

Transmigration formerly belonged. This new birth may occur in each case :five succes­
sive times, but after this the sonl is annihilated, "like earth, knowing 
nothing." So at least say some of the Ilaidas. The medicine-men 
profess, in many cases, to be able by means of dreams or visions to 
tell in the }Jerson of whn,t child such an one formerly dead has 
returned-hence a considerable part of the influence they exercise. 

Departure of 
the soul. 

The Indian informant, already several times refened to, told me that 
the medicine-man bad assmed him that bis brother had returned in the 
form of a chi ld lately born. He was in doubt whether to believe 
implicitly or not. I have been told al o of a case at Ma set, where an 
old chief dying said to those about him that he would r eturn in the 
form of a child then about to be born from the wife of one of his 
r elatives. Ile enjoined them to be careful of the child. 

It would seem also lo be believed that bofo1·0 death the soul JooRens 
itself from the body, and finally takes its depa.rturo altogether. Tbis, 
at least, would appe::tr to be implied by the fact that the medicine-men 
sometimes profess to catch the soul of one about to die. This, however, 
belongs more striclly to the curative function of the ska-ga. 

;:~~i"c\~~-~an. The office of ska-ga, Rhaman or medicine-man is not, like the chief­
tnincy, hereclital'y, bnt is either chosen or accepted in consequence of 
some tonclc11cy to dream 01· see viRionR, or owing to some omen . The 
would-ho doctor mu~t go thl'ongh a SO\'ero course of initiation. He 
muRt abstnin from connexion with women, and eat Yery little ordinary 
food, and that only once a clay, in the evoHing. Ile goes into the 
woodR and eats 'me<lieino,' of which the ~Ioneses uniflr,ra was pointed 
out to me as one of the chief constiL1t011t;;. This plant is hot and bitter 
to the ta~te. A cout'Re of this c·haracter continued for some months, 
01· for m'en a year, cau-;es the body to become thin, and the mind may 
eventually be somewhnt deranged, or at lcm;t the sku-gn pretends to see 
strange thing~. IT e Rpeaks myste 1·i ou~ly, ancl soon takes an acknow-

Curative func- lodged place in the tribe. ·when sickness occurs ho muRt be in 
tion. attendance on t.he pa1 ient., and Rocks by every rnenns to cxorriso the 

eYil Rpirit whieh, al>iding in the body, may have caused the disease. 
The greatest effort i~ to drile out thiH Rpil'it, and for this purpose he 
comes armed with hi,; rattle, or with a drum. The house where the 
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patient lies is probably filled with his friends, the ska-ga, drumming or 
rattling and singing about him, seems to straiu every nerve to drive 
away the evil one. The relatives encourage him to redoubled exertions 
by promises of property, which, in event of recovery-, he will be given. 

A ska-ga bas his hair long and tanrrled, as, in obedience to custom, it PecuHaritios of 
.._, med1c1ne-men. 

is neither allowed to be cnt or comb passed through it. This consti-
tutes a part of his 'medicine.' BesiJe8 the rattle or drum the most 
important pL'operty of n ska-ga nppears to be a hollow bone, carved 
externally; in some cases also inlaid with pieces of haliotis shell , and 
open at the ends. In thiH, using a little shred cedai· bark to plug the 
ends, he can enclose the soul or ka-tlun-dai about to depart, and may 
succeed in resto1·ing it to the body. 

FI"om their position the medicine-men are often able to leYy black­
mail on the credulous, and pL'ofit l>y thiH species of pI'iestcraft. At 
i\fotla-katb tho following incident occnrretl, and was related to me by 
Mr. Duncan. This was among the Tsbimsians, whose customs in r egard 
to tho'1e matters al'e, howe\-el', closely like those of the Haidas :­
A medicine-man from an outlying di trict, coming among the Indians 
at the mission , put a family into gl'eat distress by communicating to 
them that in walking along, not fa 1· oft', be had seen t he soul of a young 
girl, had caught it, and for a certain consideration would restore it to 
the owner, who must othel'wise asRuredly soon die. The girl indicated 
was in good health, but some of the relatiYes were so much alarmed 
that they came to ~Ir. Duncan, tolling him all the circumstanceR. He 
partially ro:issured them, anrl finally quieted their fears by frightening 
the medicine-man himRelf away. 

The slai-ga dying, rcm>1ins still an object of superstition, and his body Venerated 
. t l' l f'. ll I 'th th f >. after death. rn no c 1sposec o 1 n exac y t 10 same way w1 ose o me1·e orn mary 
mortal " He is not, as they are, boxed up and deposited in li ttle houses 
in the immediate Yicinity of the v illage, but removed to some distance, 
in Romo instances to a place do~ignated by himself before do'.tth. The 
method of'sepulture may not be quite uniform, bnt I can describe that 
of a rned ici ne-man considered very potent, who died about ton years 
ago at Skidegate :-On a small island, some miles from the Yillage, is a How entombed 

li ttle box-like hoYel, about five feet in height, and nearly square, made 
of split cedar boardfl, IJcatly joined, and roofed with similar plank~, on 
which largo stones had been piled to keep tbo whole ffrm. The erec-
tion stands under a few scattered pi no trees, near the rocky shore. A 
board having fallen out, a good view could be gained of t ho in teriol'. 
The sid e fol'thest from the water was entirely covered by n neatly 
made cedar-bal'k: mnt. The body leaned against this, in a sitting pos-
tm·e, the knees had originally been dravvn up nearly to the chin, but, 
the whole had slipped down somewhat during clecompositioo . It wa:::i 
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not enclosed in any box, but a large rod blanket, wrapped round the 
shoulders, covered the entire lower portion of the body to the ground. 
The hair, which was long, waR still in place, black and glossy, carefully 
wound up to form a large knot on the top of the head, through which 
a couple of carved bone pins or skewers were stuck. A carved stick , 
like those used in dancing, restecl in one corner, and before the knees 
was a square cedar box, which no doubt contained various oLher pro­
pertimi. Had I not bad with me an Indian of the tribe, I should have 
been Lcmptcd to inve::;tigate further. The face was the only part of 
the body uncovered, and the flesh appeared to have been partly dried 
on the bones, giving it a mummy-like aspect. I mention this fact 
as it is believed both at Skidegato and Massot, and probably generally 
among the Haidas, tbn,t the bodies of medicine-men do not decay like 
tho ·o of oLhers, leaving only the bones, but dry up without decomposi­
tion. In this particular case, it is said among the people of the tribe 
thaL if anyone looking at the dead man should see a skeleton 011 ly, he 
or some of his near kinsfolk will surely soon die, whereas if flesh is 
seen the omen is propitious. 

·g~~~tlyappari- Of another ska-ga entombed near the Skidegatc Village, I was told 
by a llaidn, that on one occasian ho was returning to the village, about 
twilight, when, on looking to where be knew the tomb to be, he saw 
the sk&ga himself, standing erect witb his medicine rattle in his hand. 
My informant was much frightened, and on getLing to the village told 
the people what he had seen, causing no small commotion n,mong 
them, for the appariLion was universally accepted as an evil omen. 
Shortly afterwards his wife, brother, brother'i:> wife, and two sisters 
went, with others, to Victoria, and all taking small-pox died there. 

A medicine-man is entitled to take from the grave of his predecessor 
any of his peculiar properties. The privilege is, however, not always 
or immediately made u::;c of, and it may pL'obably be necessary to wait 
for some dream or omen before doing so. 

:;0,~t~~~tion for The following method of procedure to obtain a fair wind, though not 
confined in practice to meclicinc-mon, but known to most of the llaidas, 
may serve to show the childish nhlure of their mystery performances. 
An Indian fasting, shoots a raven, quickly singes it in the fire, and 
then going to the edge of the sea, sweeps it four times on the smface 
in the direction in which the wind is desired. lie then throws it 
behind him, but afterwards picking it up, sets it in a sitting poHture 
at the foot of a spruce tree, facing· toward the required wind. Prop­
.ping its beak open with a stick, ho then requests a fair wind for a 
certain number of days, and going away lies down and covers himself 
up with his blanket, till a second Indian asks him for how many days 
.he has required the wind, to which question he answers. 
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There are among the neighbouring Tshimsians four 'religions,' or Religions 
systems of rites of a religious character. These have no relation to T~hl:sf~:s. 
the totems, but divide the tribe on different lines. They arc known as 
(1) Sirn-ha-lait, (2) 11£i-hla, (3) Noo-hlern, (4) Hop-pop. The first is the 
simplest and seems to have no very distinctive rites. The central figure 
of the worship of the second was at Fort Simpson a little black image 
with long hair known as "the only one above." The third are "dog-Ri_t~s ~nd 

,, . f h . . . . . k'll' d . rn1tiat10n. caters, a portion o t ell' nto consistmg m ~1 mg an cuttrng, or tear-
ing to pieces, dogs, and eati1ig the flesh. They eat in reality, however, 
as little of the flesh as they can, quietly disposing of the bulk of it when 
out of sighL. The hop-pop or "cannibals" are those who, in a state of 
real or pretended frenzy, bite flesh out of the extended arms of the 
people of the village as a part of their rite. When they issue forth for 
this purpose they utter cries like hop-pop-whence their name. On this 
sound being hoard all but those of the same religion get out of the way 
if they can, frequently pushing off i.n canoes for thi.s purpose. Those of 
the same creed, and brave, resolutely extend their arms to be bitten. 
A man may belong to more than one religion, and is in some cases 
oven forced to become initiated into a second. If, for instance, one 
should pass where dog-eaters are holding a solemn conclave, ho may 
be seized and initiated as a dog-eater nolens volens. Great hardships 
arc sometimes endured during initiation. The more savage religions Deception. . practised . . 
pretend to mysterious supernatural powers, and go to great parns 
sometimes to delude the common poop le, or those of other creeds. At 
Fort Simpson, for instance, a young chief was on one occasion care-
fully buried in the grournl beforehand. When discovered the opera-
tors were pulling at a rope, and were supposed to be drawing the chief 
underground from the back of an island some way off. The rope after 
a time breaking, great apparent excitement occurs among the opera-
tors, who say the chief is now lost, but catching sticks begin to dig in 
the ground, and soon unearth him to the great amazement of the 
vulgar. In this case, however, the cold and cramped attitude so 
affected the chief that he was Jame for life. They instil the truth of 
such stories especially in the minds of the young, who firmly believe 
in them. At Fort Simpson, in former days, they have even got up 
;mch things as an artificial whale, in some way formed on a canoe. 
This appeared suddenly on the bay, seemingly swimming along, with 
a little ch ild on its back. 

Potlatch or distribution of property. 

The distribution of property, or potlatch as it is called ir. the Custom widc­
Chinook jargon (IIaida, kie-is-hil), implying, as it appears at first sight, spread. 
such entire self-abnegation and disregard of the value of slowly accu-
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mulated wealth, requil'eR Rome explanation. The custom thuR named 
is Ycry widely sprnad, extcncli ng noL only to all the coasL tribes of 
13rifoh Columbia aml it8 adjacent islands, but also to the native inbab­
iLants of the inlerior of the ProYiuce, of entirely different ;:;tocki:;. I 
have been able to ascertain more about thii:; custom among the Ilaidas 
than elsewhere. ·whether in all the othel' tribes it is so perfceLly tiys­
tematized, or carried out precitiely iu the same way, it is imposHible at 
present to tell, but among the inhabitanti:; of at least the whole 
northern pat·t of the coast the usage appeare to vary very little. 

Method of dis- The potlatch besides being a means of combining labour for an 
tribution of 
properti-. industrial 'bee,' for ptuposes in which individual effort is insufficient, 

is altlo a method of acquiring influen ce in the tribe, and iu some cai:;cs, 
as we have seen, of aLtaining even to the chieflaincy. The more 
frequently and liberally au individual thus distributes property, the 
more important he uecomes in the eyes of bis tribe, and the morn is 
owing to him when some other member performs the same ceremony. 
Only in certain special circumstances are the blankets-which gene­
rally constitute thfl greater part of the property distributed-torn into 
shred:; and destroyed . In most ea cs it is known long beforehand that 
a ce!'tain man i:; about to make a distribution, for the purpose of 
raising a house, cutting out and el'ecting a new carved post, or other 
cxel'tion. Some months previoui:;ly, among the Haidas, he quietly 
distr ibutes among his friends and the principal members of the tribe 
his propel'ty, be it in blankets or money. The mode of distribution 
.and value of proper Ly gi vcn to each per on is thoroughly systematised, 
nnd all the members of the tribe know beforehand how many blankets 
go to each. A short time before the ceremony all this propel'ty is 
returned with interest; a man who has received four blankets, giving 
back six, or some larger number in something like this ratio. This 
retention cf a certain amount of the pl'operty and its return ·with 
increase, appears to be looked upon as an honour by those to whom it 
is given out. The members of the tribe are then called together for a 
certain elate, and at the same time parties from other, aud p<:frhaps 
distant, villages are invited. The work in hand is accomplished, the 
man for whom it is done making feasts of the best he has for bis guests, 
and the toil being varied by dancing and gambling with the gaming­
sticks, which occupy all the time not more protitably employed. The 
work :finished, the distribution takes place, and shortly afterwards all 
diRperse. 

Occasions on It is usual to make a potlatch on the occasion of tattooing a 
which practis-
ed. child, and at other stages in its advance toward manhood. When it is 

desired to show an utter disregard of worldly wealth, the blankets arc 
torn into strips and scattered among the crowd, and money is also 
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strewn LroadcaRL. 'Cbis procedure is sometimc!J followed in cornpeti­
tiom; for the chieftaincy, already rcf'e!'l'ed to . A :::. iutil:it· puu.:tl\:u i,, 
al:;o a method of showing rngc 01· grief. AL JHa:;:;et, lately, it became 
k11ow11 to a father· that a yoLtng mau had made i1np1·opo1· adntllel::> to 
his <laughte r. The fathct· immediately, in great anger. tore up t wcntyFaultaloncd . 
blankets, whic lt not only t!Crved a.' an outle t; fo1· iii" feding:;, liut Jur. 

placed the young man under t io noc,,;:; ity of de:;lrPyi.ng a ;,imii:lr 
number of blankets; and in thiti L:a:-Je, not being vo:;.,c.-;~ed of .i uiliciellL 
property, tho:;o of the young man'.:i to te m-elan h:ul to forni,,h l.iy 
subscription the requisite munbcr, ot· lca1'e upon tl1emsel\'cs a b,,ti11g 
disgrace. The foeli11gs of the sui.i:;criber.; we cc 110L 11:itu 1·;.tl ly of the 
kindest toward the young man, but they did not in thi;; eu::.e tui·u him 
out of the tribe, as they had a right to do after having atoned for hi1; 
fault. 

Among the Tshimsians an ordinary man confine::; his pot latch or yak Distribution 
t 'h f l · ·11 h 'I h' f 11 f · · " '"' 'ng the o c osc o HS own v1 age, w l e a c tc genera y, or o Leo, mvJte!:l T;biin;ians. 
people from other villages also. The chief may ue assi sted in giving 
potlatches by his people. Should he desire help of thiR kind, he gives 
a feast with many ditfereot dishes, to which all arn invited. 'l'he next 
day a drnm is beaten for him by hi , jester in a peculiar manner, when 
all who have been at the feast come togethe1· with gifts, which are 
.afterwards, with those belonging to the chief himself, given away. 

Dancing ceremonies. 

The dance is closely connected with the potlatch ceremonies, but also 
takoti place in some instances without the occasion of a giving away of 
property. In most of the dance:; the Tshimsian language is used in the 
song, which would appear to indicate that the ceremonial bas been 
borrowed from those people. Notwithstanding the old-time hostility 
of the Ilaidas and Tshimsians, the former profess a great liking for the 
Tshimsian language, and many of them speak it fluently. 

Six kinds of dancing ceremonies are distinguished, and are desig- Six varieties. 
nated in the Skidcgate dialect by the following names :-(1) Ska-ga, 
(2) Ska-dul, (3) Kwai-o-guns-o-lung, (-1) Ka-ta-ka-gun, (5) Ska-rut, (6) 
Hi-atl. Of these I have only witne:;sed No. 3, the description of the 
others being at second-band from the intelligent Skidegate Indian 
already more than once referred to. 

1. Ska-ga is performed on occasions of joy, as when friendly Indians Ska-ga. 
arrive at a village in their canoes, and it is desired to manifest pleasure. 
A chief performs this dance. He takes his stand in the house at the 
side of the central fire forth est from the door. He should wear over 
his shoulders one of the na-xin or Tshimsian blankets, made of :fine 
cedar-bark and the wool of the mountain goat. He wears, besides, the 
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best clothes he may happen to have, and 011 hi::; head an ornament 
made of the stout bristles from the whiskers oft he Rea-lion. 'rheke are 
set upright in a circle, and between them feather-down is heaped, 
which as he move::; is scattered on all sides, filling the air and covering 
the spectator:;;. IIe dances in the usual slouching way common among 
the Indiant1, bending his kneeR, but not lifting his feet far from the 
ground. 'l'hc people, r-;itting ~Lround in the fire-light, all i>ing, and tho 
drum is continually beaten. TI is dance may la::it half an hour or an 
hour. 

Ska-~ul and 2. The <lanre diRtinguished as Ska-dul, appcarR to be merely the 
Kwa1-o-guns-o- . . . 
Jung. begmmng of that known as (3) Kwal-o-guns-o-lung. Any man who 

knows the mode of i:;inging starts the dance alone, when it is called 
Ska-dul, soon other:; join in, an<l it, becomes No. 3. This is performed by 
no particular number of people, the more the better, and occm·s only 
when a man desires shortly to make a house. The man himself docs 
not dance, nor does any giviug m.vay of properly take place. The 
women occupy a prominent place in this dance, being carefully dressed 
with the little marks and na-xin or cloaks previously described. One 
man performs on a drum or tamborinc to which all sing, or grunt in 
time, shuffiing about with a jerky motion as they do so. There is a 
master of the ceremonies who leads off the chorus. Rattles are 
freely used. The song is in praise of the man who intends to build, 
and also of the dancers. It eulogises his strength, riches, and so on, 
and is in the Ttihimsian language. 

Ka-ta-ka-gun. 4. I(a-ta-ka-gun. This is performed by the male relati;-es of a man's 

Ska-rnt. 

Mask. 

wife, and takes place when a house has been finished, the owner at the 
same time making a distribution of property. The dancers arc attired 
in their best, ornamented, and with faces painted, but no binh>'-down 
is used. It is perfol'mcd in the newly finished honse, and may occupy 
half an hour or an hour. The man who makes the <listributiou does 
not dance. All Hing in the T::>him1;ian language. 

5. Ska-rut. One man performs this dance, but is generally or always 
paid to do the duty for the person more immediately concerned. It 
takes place some clays before a distribution of property, on the occasion 
of such an event as the tattooing of a child or death of a relative or 
friend. The dance iR performed by a single man, naked with the 
exception of his breech-cloth. In the first part of the <lance, which 
appears to be in tended to simulate a sort of po. session or frenzy, one of 
the grotesque wooden ml'sks is worn, and Lhi R is the only dance in 
which they are used. The wearing of the mask is not, however, abso­
lutely necessary, bn t is a matter of choice with the performer. Getting 
heated in the dance, he throws the ma:;k away, snatches up the first 
dog he can find, kills him, and tearing pieces of his flesh eats them. 
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This dance is not performed in the house as the oLhors arc, but at largo 
through the village. The usual present tariff for the performance 
of the eei·omony is about ten blankets. On enquiring what the 
fooling:> of the man might be whoso dog was devoured, I found that 
aftol'wards the dog is appraised and paid for to the satisfaction of 
all pm·ties. This is characteristic of the manner in which, among 
the lfaidas themselves, the principle of nothing for nothing is strictly 
ca1Tied out. 

6. Ifi-atl. This dance is very frequently inclul~ed in, and is on occa- Ili-atl. 

bi on of any joyful ov-ent, as the arrival of visitors, &o. It is performed 
by sovot'al 01"many men, who wear feathers in their hair and paint 
their faces. The Ilaida langnage is used in the song. No distribution 
of pI'oporty happens, except in the case of the dance being to denote 
the conclusion of mourning for a dead friend. In this instance a 
potlatch occur8 by the former mourner, who invites hi s friends 
togethol' to dance with him. 

Gambling is as common with the Haidas as among most other tribes, Gambling. 

whieh means that it is the most popular and constantly practised of all 
their amusements. Th e gambler frequently loses his entire pt'oporty, 
continuing the play till ho has nothing whatever to stake. The game 
gonorally played I have not been able to understand clearly. It is the 
same with thaL of most of the coast tribes, and not dissimilnr from 
gambling games played by the natives from the Pacific coast to Lake 
Superior. Sitting on the ground in a circle, in the centre of which a 
clean cedar mat is spread, each man produces his bundle of neatly 
smooLbed sticks, the valuo.s of which are known by the markings upon 
them. They are shuffled together in soft teased cedar bark, and 
drawn out by chance. 

Social customs. 

Some points connected with the social relations of the Haidas have 
already been touched upon, others may bo noted hero. 

A man wishing to marry, informs his mother on what girl his heart Marriage. 

i,; fixed, and she, going to the mother of the beloved one (sweetheart 
or ka-ta-dha), endeavours to arrange the match. An understanding 
having been arrived at, the man, when ready, invites his friends to 
accompany him, and going togethel' to the house of the girl's parents, 
they enter, and sit down around the fire, beside which the girl and her 
friends ali:;o al'o. The young man't; friends then speak in bis favour, 
recommending him to the father of the girl, and praising bis good 
q ualitics. When the talk is finished, the girl rises, and going to 
whore her would-be husband is, sits down beside him and take his 
hand. The ceremony is thou complete, and the father of the girl gives 

!J 
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girls. 
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various articles of property to hel', constituting her do"TY. She ii; led 
away by her hutiband, but after a time returns on a visit to her parent::;, 
bringi11g presents, gen orally of food, from her htrnband . 

)farriagc is contracterl early. Polygamy il:l practised, but not 
extensively; it was formerly mol'o mual, but wa':l always mainly or 
entirely confined to recognised chic£-;. I could hear of bnt a single 
irn;tance in which a man yet haK two wives. Thifl case is at Skiclegate. 
'l'hree or four wiYes were not uncommon with a chief in formet· dayt:l, 
and it was told to me as a tradition by a llaida that a Ti:;himsian chief 
at one time had ten wiYet:<. As the women do not contribnte materially 
to the support of the family, attending only to the acceswry duties of 
CLtring and pre:;ening the foih, it il:l probably difficult for a man to 
maintain many wi\•e,;. The women appear to be well treated on the 
whole. are by no means looked upon as mere servants, and have a 
\Oice in mo~t matters in which the men engage. Children are 
desired, and treated as well as the mode of life and knowledge of the 
Raicla, admits. Very few children are now, however, l:leon about some 
of the village:;, the women resorting to Victoria for purpo::;el:l of 
proi'ltitution. Their husbands, be it said to their shame, frequently 
accom1)any them, and live on their ill-gotten gains. lL is said that in 
tho early days of their contact with the whites, the Ilaidas were 
distinguished by good morals. If so, they diffel'ed from most of the 
coast tl'ibes, among whom great laxity has always prC\·ailecl. Female 
chastity is certainly not now prized. 

When a girl is about to reach maturity she must attend 1.o various 
ceremonies, and i)ass through certain ordeals. It was the cmilom that 
she should wear a peculiar cloak or hood at that time for HeYeral 
months, or even half a yem'. This was made of woven cedar-bark, 
nearly conical in shape, and reached clown below the breast, though 
open before the face. It was, I believe, called ky-xe. The face was 
painted with Lhe powdered fungus already alluded to, and fasting more 
or less f'evere was practised. It was abo customat·y to screen off a 
corner of the lodge and give the girl a separate fire, and allow her to 
go out and in by a Reparaic door at the back of the house. Thiti was 
connected with an idea of cel'Cmonial uncleanness. Diel she require to 
pass out by the front door, it wa:; necessary first to remove all the arms 
and various other things. In meeting men, the face was lo be quickly 
covered with a corner of the blanket. These or other similar customs 
wel'e also in vogne among the Tshimsians, whoi:;e practices so closely 
resemble the Haidas in most respects. Among these people gl'eat care 
was taken to teach the girls submission, contentment, and industry. 
At certain times they wern not allowed to lie down to sleep, but if 
overcome with drowsiness must prop themselves in a sitting posture 
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between boxes. Before drinking, the cup must be turned round four 
timeA in the Ji1·cction of movement of the Run . It w:m ah;o rnm al for 
the moLhcr to save all hairs combed out of the hca<l of the girl. and 
twist them into cords, which were then tightly tied round the waist 
and :mkle:-;, aud left tl1cre till they foll to pieces of themselves. This 
was suppo:;cd to give a fine Rhape to the body. In eating, the girl 
must al wayi:; sit down, to proven L a too great corpulence. If orphaned 
the various ceremonies must be again performed by the girl, even 
though already all attended to. 

Among the T:;himsiani; peculiar ceremonies exi~t in connection with Tshi~sian 
th ' b . . t ' f cl d . t . . f practises. e nngrng OLl o young men an women, an i is ::m occas10n o 
public feastiug. In the case of a young woman, i.he people being all 
collected, a curtain iti raised, and she is seen sitting with her back to 
the spcctatol'S, peculiarly dressed, and surrounded by a circle of 
upright 'coppers,' if enough can be mustered. She then begin~ to 
sing, or, if Hhc does not, an old woman begins to sing near her, and 
she becoming encouraged joins. The old woman then gradually drops 
her voice till the novice ill singing alone. She then eventually makes 
a dance before all the people. The Hongs and dances are practised 
before the time for the rite arrives. Similar customs probably exist 
among the Ilaidal:!, though I did not learn any details concerning 
them. 

With the Ifaidas a first-born son may be called by the name of the Naming a son. 
mother's eldest brother, the second-born after the mother's second bro-
ther, or by one of the adc.liLional names of the first. Should the mother 
have no brother, the name of some dead friend is chosen, or in cases 
whel'e the medicine-man reveal<; the return of some one formerly dead 
in the new-born child, the name of the person supposed to be thus 
returning to the tribe takes precedence of all others. A chief's son is 
named by it8 mother after consultation with a medicine-man, whom she 
pays. He take:; a night to think, and mayhap dream, about it. There-
after he gives the name of a deceased male relative on the mother's 
side, which is adopted. The ceremony of naming is witnessed by Stages in ad­
many, and presents are giYen. A sister of the father's holds the rhildh~~d~toman­
wbon named, and becomes its 'godmother' afterwards. For this she 
rcceiYes presents from the father, and from the boy himself when 
grown up if she has used him well. The next ceremony il'j that of 
piercing Lhe lobes of the ears and septum of the nose, when gifts are 
again distributed, the godmother-aunt coming in for a good share. 
Four times in all a youth changes bis name, alwayti taking one from 
bis mother's family. A potlatch and tattooing of the youth takes 
place on each occasion except the fir.st, when the latter is omitted. 
Also a house-building bee. On t he last of these occasions the young 
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man is aided by his mother's people, makes the potlatch from his own 
house and in his own last-adopted name. Dancing and singing are in 
order at all potlatches. The first house-building is called tux-kuxo. · 
The second ki-au-ni-gexa. The third xashl. The fourth tlo-xo-kis-til. 

Slavery is intimately interwoven with the social system of the 
Ilaidas, as with that uf most of the tribes of the coast. Slaves were 
formerly common among them, expeditions being undertaken-espe­
cially northward to the country about Sitka, where the toLcms arc 
different-for the special pmpo$eS of securing slaves. The intertribal 
wars along the coast have now ceased, however, and such l)iratical 
expeditions have also been abandoned owing to the wholesome dread 
of gunboats. Slaves, in consequence, are becoming scarce, and the 
cut>tom is dying away. A slave is called elaidi in the Haida language. 
They appear to have been formerly under the absolute rule of their 
respective masters, and were sometimes cruelly treated. In some 
cases a slave has been killed to bury beneath the corner post of a new 
house. They are veritable hewers of wood and drawers of water. 
They can be sold, and arc supposed at the present time to be worth 
about two hundred blankets eaeh, the price having risen owing to their 
scarcity. Children born of slaves are also slaves. 

One slave still remains among the Gold Harbour Haidas. There 
arc none at Skidegate or other of the southern villages, but a consid­
erable number at Masset and the northern villages. Slaves sometimes 
regain their freedom by running away, but should they return to their 
native place are generally so much despised that their lives are rendered 
miserable. 

When a man falls sick it devolves upon his brother to call in the 
medicine-man, and also to invite the friends to the house of sickness-, 
and provide them with tobacco to smoke. The house is thus generally 
full of sympathising Indians, with smoke, and the noise of the 
medicine-man's performances. Should the sick man die, the body is 
generally enelosed in a sitting postL1ro in a nearly l:lquare cedar box, 
which is made for the purpose by all the Indians conjointly; or, if 
they do not wish to make it, they subscribe to purchase from some 
one of their number a suitable box. The coffin-box being the same in 
shape as those used for ordinary domestic purposes, there is generally 
no difficulty in securing one. In either case the brother, or other 
near relative of the deceased, makes a poLlatch, or distribution of 
property, to repay the others for their labour or expense. 

If a man of ordinary reputation only, dies, his body (tl-ko-da) is put 
at once into the coffin-box (sa-tling-un), and is then stored away in the 
tomb-house (sa-tling-un-nai), which is generally a little, covered shed 
behind the house, or in the immediate neighbourhood of the village. 
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This tomb is also made by the combined labonr of the men of the 
vi llage and paid for in the same way as in the case of the coffin-box. 
In it may be placed but a single body, or two or more-those of rela-
tives. Should the dead have been a man of great imp0rtance, or aBurialcustoms 
chief, the box containing the body is placed in the house inhabited 
during life, the other occupants fii1ding quarters elsewhere as best 
they can. The clothes and other articles of property of the dead man 
are arranged about him, and be sits in state thus for perhaps a year, 
no one removing any of the things. Indians from another village, 
however, may come to sec the body, and do so. The body once 
consigned to the tomb-house is now left there, but it was formerly the 
custom in the case of chiefs to open the tomb from time to time and 
provide the body with fresh bl::tnkots or robes. This is said never to 
have been done to the bodies of the Jes import~nt memberi:i of the 
tribe, and to have been long in disuse; it is a common practice among 
the Salish Indians of the interior of British Columbia. Both among 
the Haiuas and Tshimsians the dead were also formerly burnt as an 
occasional or not unfrequent practice. In this case the ashes were 
collected and put in a box. This is never now done, but numerous 
instances occurred in the last generation. 

After the body has been entombed it becomes necessary sooner or .Monumental 
later, if the deceased has been a person of any importance in the tribe, post~. 
to erect a carved post. The Indians again collect for this purpose, 
and are repaid by a distribution of property, made by the brother of 
the deceased or other relative to whom his estate has come down as 
next in order of descent. The post erected, though sometimes equally 
ponderous with the carved posts of the houses, is not generally 
so elaborate. In many cases it consists of a plain upright, tapering 
slightly towards the lower end, or that inserted in the ground, 
while the upper bears a broad board, on which some design is carved 
or painted, or any 'coppers' formerly belonging to the dead man 
are attached. 

The custom of placing the bodies of the dead in canoes, which may 
either rest on the gl'ound or be fixed in a tree, does not obt::tin among 
the Haidas, nor did I see any instance of the use of trees as receptacles 
of coffin-boxes, as practised among several other tribes of the coast. 

The brother of the decea eel inherits his property, or should there Inheritance. 
be no brother, a nephew, or the sister, or, failing all these, the mother. 
Occasionally some distant male relative may be adopted as a new sou 
by the mother, and be m::tde heir to the property. The wife may in 
some cases get a small share. As soon as the body has boon enclosed 
in the coffin-box, and not before, the brother or other heir takes 
possession. When it can be amicably arranged, he also inherits the 
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wife of the dead mmJ, but should he be already manied, the nephew 
or other relative on whom the succession would next devolve is 
supposeJ. to marry the relict. Should there be no relative to marry 
her, she may be married again to any other man. 

A single system of totems (IIaida, kwalla) extends throughout the 
different tribes of the Hai<las, Kaiganes, Tshimsians anJ. neighbouring 
peoples. The whole community is J.ivided under the different totems, 
and the obligations attaching to totem arc not confined by tribal or 
national limits. The totems found among those peoploR arc designated 
by the eagle, u;olf, cro1c, black bear and fin-whale (or killer). The 
two last-named arc united, so that but four clans are counted in all. 
The Haida names for these arc, in order, koot, koo-ji, kit-si-naka and 
sxa-nu-xa. The members of tho different totems are generally pretty 
equally distributed. in each tribe. Those of the same totem are all 
counted as it were of one family, anJ. the chief bearing of the system 
appears to be on marriage. No one may marry in his or her own 
totem, whether within or without their own tribo or nation. A 
person of any particular totem may, howe,-er, marry one of any other 
indifferently. The children follow the totem of the mother, save in 
some very exceptional cases, when a child newly born may be given 
to the father's sister to suckle. This is done to strengthen the totem 
of the father when its number has become reduced. The child is then 
spoken of as belonging to the aunt, but after it attains a certain age 
may be returned to the real mother to bring up. 

An Indian on arriving at a strange village, whore he may apprehend 
hostility, would look for a house indicated by its carved post as 
belonging to his totem, and make for it. The master of the house 
coming out, mny if he likes make a dance in honour of his visitor, but 
in any case protects him from all injury. In the same way, should an 
Indian be captured as a slave by some warlike expedition, and brought 
into the village of his captors, it belwrns any one of his totem, either 
man or woman, to present themselves to the captors, and singing a 
certain sacred song, offer to redeem the captive. Blankets and other 
property are given for this purpose. Should the slave be given up, 
the redeemer sends him back to his tribe, and the relatives pay tho 
i·edeemer for what ho hatl expended. Should the captors refuse to 
give up the slave for the property offered, it is considered rather 
disgraceful to them. This at lemit is the custom' pursued in regard to 
captives included in the same totem system as themselves by the 
Tshimsians, and it is doubtless identical or very similar among the 
Haidas, though no special information on this subject was obtained 
from them. 

Tattooing, as already mentioned., is universal among the IIaidas, 
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the legs, arms and breasts being generally thus ornamented. Among 
the Tshimsians it is occasionally practised. The design is in all cases 
the totem-crest of the bearer. 

The strictness of the custom of payment for privileges granted, and 
repayment for losses or injuries sustained, almost necessitated the 
definition of a currency of some kind. Among most of the coast tribes Currency. 

the dentalium shell wa;; prized, but not so much as a means of exchange Shells. 

among themselves as for barter with the Indians of the interior. By 
the Ilaidas the dentalium is called kwo-tsing, but as these people were 
by their position debarred from the trade with the interior, it was 
probably never of so great value with them. It ifl still sometimes 
worn in ornaments, but bas disappeared as a medium of exchange. 

Length, about 18 inches 
or 2 feet. 

Another article of purely conventional value, 
and serving as money, is tno 'copper.' This is· Coppers.' 

piece of native metal beaten out into a flat sheet, 
and made to· take the form illustrated in the 
margi1i. These arc not made by the Ifaidas,-
nor indeed is the native metal known to exist 
in the islands,-but arc imported as articles of 
great worth from the Ohil-kat country, north 
of Sitka. Much attention is paid to the size 
and make of the copper, which should be of 
uniform but not too great thickness, and give 
forth a good sound when struck with the hand. 

At the present time spurious coppers have come into circulation, and 
though these arc easily detected by an expert, the value of the copper 
bas become somewhat reduced, and is often more uominal than real. 
Formerly ten slaves were paid for a good copper, as a usual price, now 
they a"c valued at from forty to eighty blankets. 

The blanket is now, however, the recognised currency, not only Blankets 

among tbo IIaidas, bnt generally along the coast. It takes the place 
of the beaver-skin currency of the interior of British Columbia and the 
North-west Territory. The blankets used in trade arc distinguii:;hcd by 
points, 01· ma1·ks on the edge, woven into their texture, the best being 
four-point, the smalJ est and poorest, one-point. The acknowledge~ 
unit of Yaluc is a single two-and-a-half-point blanket, now wort,h a 
littl e over $Ul0. Everything is referred to this unit, even a large 
four-point blanket is said to be worth so many blankets. The Iludson 
B:ty Company, at their posts, and other traders, not infnequcntly buy 
in blankets, taking them-when in good condition-from the Indians 
as money, and selling them out again as requirnd. 

Blankets are carefully stowed away in large boxes, neatly folded. 
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A man of property may havo several hundred. The practice of 
amassing wealth in blankets, no doubt bad its origin in an earlier 
one of accumulating tho sea-otter and fur-seal robes, which stood in 
the place of blankets in former days. This may help to explain the 
rich harvest of theso skins which the first traders to the Queen 
Charlotte Islands gathC'red. 

Besides the payments already menLioned, as exacted from a strnnger 
wishing to fi sh or gather berries in the territory of another, the 
Tshimsian Indians, who sometimes resort to the tiouthern end of 
the islands to hunt the sea-otter, arc forced to pay the neighbouring 
tribe for the privilege, though the chase is cal'ried on on the open sea. 
Certain men, too, supposed to be specially skill ed in various kinds of 
work, are regularly paid for their services. This is expressly the case 
with workers in wood and those competent to ca1Te :ind raint the 
peculiar posts. 

Oolachcn grease, bought from the Tshimsians, iti paid for in blankets, 
while a return trade in canoes-in the making of which the IIaidas 
excel-is conducted on the same basis. 

While at Cumsbewainlct, we witnessed the arrival of some Tshim­
sian Indians who bad come in canoes loaded with oolachen grease. 
hoping to sell it to the Haid as . Veritable merchants, ready if they 
find no market here, to go on to the next village. Th e sky was just 
losing the glow of sunset when the t\\'O canoes were seen coming round 
the point. The Haidas, looking attentively at them, pronounced them 
Tshimsians, and proved to be correct. The greater number of the 
occupants of the canoes were women, all fairly well dressed, and 
wearing clean blankets to make a good appearance on their arriYal 
among strangers. The faces of some of them, covel'cd with n nearly 
black coat of gum and grensc, had a wild aspect, which was rendered 
rather comical, however, by the various and inappropriate nature of 
the hats and caps-all of civilized pattems-which they wore. l<Jach 
of the canoes has a couple of mastR, to which the light sails arc now 
tightly clewed up, but from the foremost canoe :f!oaLs a wide strip of 
rnd bunting. The paddles are dipped with a slow, monotonou,,; pcrisil5-
tency indicative of the close of a long day's work, and they tell us they 
have only slept twice since leaving Kit-katla. Arrived at the beach 
opposite the Iraida village, the canoes are stranded, and the villagers 
crowd round to render assistance. The bark boxes holding the 
precious grease are carefully set in the water, beside the canoes. 
K ettles, mats, paddles and all the varied articles of the travelling 
outfit are carried ashore. The canoes are hauled up by united exer­
tion, the boxes of grease carefully carried beyond high-water mark, 
and covered with brush; and in half an hour, the travellCI'R, distributed 
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among tbo houses of t he village, nre found at thei1· evening meal. 
Business does not soom to occupy their atten tion ; t hey will r emain 
here seYeral clays io talk about that. 

Arts and Architecture. 

Under t his special heading a few points may be taken up, some of 
which have already been incidentally referred to in general tel'ms. 

The primitive sea-otter or seal skin cloak of the llaiclas bas already 
been described in extracts quoted from old authors, together with the 
dressed skin undershirt (p. 106, B), while of the armour of skin aud split 
sticks lit tle can now be learn t. The naxin, or dancing shawls made by Dancing 

costume. 
the Tshimsians, so much prized, and have been de~cribed, and the 
b ead-dress worn at the same time with the naxin mentioned. This 
consi ·ts essentially of a small , nearly flat mask (one in my possession 
is 6 inches long by 5i wide, and is ropl'esented in Fig. 4), fixed to an 
erection of cedar bark, feathers, &c., in such a manner as to stand 
erect above the forehead of the woman . At the back depends a train, 
which may be mad e of cloth, but should have ermine skins sewn on 
it. These masks are frequently well carved to r epresent a human 
face not unpleasan t in expression, and have the teeth aD.d eyes formed 
of inlaid Halioti s shel l. 

On 01'dinary occasions a hcacl-coveri ng is usually di spensed with, Basket-work 

unless it bo some old hat of European style. Th e women, never- hats. 

theless, make, and occasionly wear , the peculiar basket-work hats 
common on the coast. These have the form of a rather obtuse cone, 
of which t he sides are hollowed and the apex tnrncated. They are 
generall y ornamented by painting in black, blue or red, in the 
conventional style common among these people. The feet are almost 
invariably bare. 

Leggins ornamented with puffin beaks have been r eforrecl to as Ornaments of 

occasionally adopted as a part of t he dancing costume. A species of puffin bills . 

eastinet or rattle ( 0110 of which is represented in Fig. 25,) is also made 
from these for use in dancing. Each beak is threaded to a thin strip 
of sinew, and they are then attached at short in tervals to the circum-
ference of each of a couple of thin wooden hoops, the diameter of the 
larger of which may be 8 or 9 inches; of the smaller a little less. A 
cross-bar connects the two hoops, and being held in the hand, a slight 
motion in rotation being imparted by the wrist, causes the dry, horny 
beak,; to rattle together. 

Masks ate to be found in considerable numbers in all the Yillages, Masks. 

and though I could hoar that they were employed in a single dance 
only, it is probable that there may be other occasions for their use. 
The masks may be divided into two classes-the first, those which 
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represent human faces, the second those representing bird~. :Figures 
1, 2 and 3 represent the first class, :Fig. 5 the second. They arc carYed 
in wood. Those of the first class are rnmally large enough amply to 
co-rnr the face. In some caHes they are very neatly made, generally 
i.o represent an ordinary Indian type of face without any grotesque 
idea. The relief of lhe work is generally a liLtle lower than in nature. 
Straps of leather, fastened to the Rides of the mask, are proYidc<l to 
go round the head of the wearer, or a small loop of cedar-bark string 
iH fixed in the hollow side of the mask, to be grasped by the teeth . 
The top of the forehead is usually fringed with down, hair or feathers. 
The eyes are pierced to enable the wearer to look out, and the mouth 
is also often cut through, though sometimes solid, and representing 
teeth. Grotesque masks are also made in this style, but none were 
observed to have a smiling or hurnourous expresRion. The painting 
of the masks is, according i.o i.a;ito, in bars and lineti, or the peculiar 
curved lines with eye-like ovals found so frequon tly in i.bo deRigns 
of the coast Indians. The painting of the two sides of the face is 
rarely symmetrical, a cil'cnmsiance not m·is ing from any want of 
skill, but intentionally brought about. Of the second class of masks, 
represcuti11g birJ.s, there are various kinds . One obt<tined at the K ine 
Village had a beak five or six feet long projecting from the centre 
of a mask not much unlike those above do cribecl. The beak was 
painted red, and the whole evidently intended to represent the oyster­
calcher common on the coaist. Another mask represents the head of a 
puffin, (Fig. 5) and if:! very well modelled. It fa too small \\ithin, 
however, to allow the head to enter, and must have been worn fixed 
to the top of t Lo head. 

Rattles are also usecl chiefly in dancing. The e arc of two pl'in cipal 
types. First and most usual are plain spheroidal or oval rattles, gene ­
rally considerably flattened in shape. They are carved in wood 'vith 
great neatness, the wood being Hometimcs reduced to a uniform and 
ym·:r small thickness throughout. Each is made in two pieces, which 
are fixed together generally by small threads of sinew passed through 
holes in their edges. Small rou11cl pebbles from the beach are placed 
within. The representation of a human face, which may be plain or 
coloured, according i.o the maker's taRto, is generally found on each 
Hide of these rattles, though :some are almost entirely plain. Rattles 
of this sort are ropl'esentod in figures 16 and 17. The Recond species 
of rattle is much more elaborate in form, is highly prized, and appar­
ently used on ly by persons of some distinction. These are made in 
the form of a bird, the handle being in a position corresponding with 
the bird's tail. Acco!'sory carving of a vm-:y elaborate character is 
sometimes found on those rattle::;, which can scarcely be described at 
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length here, hut is shown. in Fig. 26. They are generally carefully 
painted with red, blue and other colours. Rattles in other forms are 
also found; one was seen to resemble a killer whale, with a greatly 
exagge1·ated back :fin. (Fig. 19.) 

A carved stick is sometimes held in the hand in dancing, and struck Baton. 

upon the floor in time with the motion of the feet. Several of those 
which I have seen are about :five feet in length, and are carved much 
in the style of the posts which are set up in front of the houses. 
Figures of men and conventional;zcd representations of animals appear 
to be seated one above another up the length of the stick. 

A small apparatus held in the mouth to produce a peculiar noiRe 
when dancing, has been mentioned in connection with that custom on 
a former page. One which I obtained consisted of a wooden tube 
roughly oval in section, three-quarters of an inch in greatest width, 
with a length of an inch and a quarter. This is composed of two Vibratin.g 

. . d b · l · f b l d 'th ' 't 1 d t mouth piece. pieces tic toget er wit 1 a stnp o ar (, an w1 m 1 arc p ace wo 
vibrating pieces, each composed of two flat pieces of wood or reed tied 
together. In a box in one of the old houses in Parry Passage several 
such cells were found :fitted in trumpet-shaped tubes about a foot in 
length made of cedar wood, each being composeJ of two pieces. 

In describing the performance of the medicine-men \P · 123 B.) a Meclicine-

1. h . l t b h . h tl d t' l b man's charm. pecu tar c arm, or imp emen y w ic rn epar 111g sou may e 
caught and perhaps replaced, was referred to . This is made from a 
piece of bone, which from its size and general shape might be part of 
a human femur, but may possibly be that of a boar. This bone is 
pared down so as to have an almost perfectly symmetrical form, the 
ends being somewhat more expanded than the midd le. A human face, 
often grotesque, ornaments the centre of one side, the remainder 
of a human :figure being sometimes carved so as to extend round O\er 
the back in a more or less cramped attitude. The cods are slit, the 
slit in each instance passing through both sides of the bone, and repre-
senting the month of a creature the eyes and nostrils of which are 
rudely indicated in a conventional manner above. The upper side of 
the bone is piore;ecl by a couple of holes for its suspension over the 
brea~t by a string which passes round the neck. A fow small holes, 
probably for the attachment of tassels or other little ornaments are some-
times made in the loV\or side. Some examples ai·e neatly inlaid with 
fragments of haliotis shell. The dimensions of two good specimens 
are, No. 1-Length 6~ inches; vertical diameter in centre, 1 inch, 
horizontal diameter, i inch; vertical diameter at ends, 1;} inch; hori-
zontal diameter at one end, 1 inch, at the other, i inch; depth of slit 
at ends, 1~; inches. No. 2-thc dimensions in ihe same order, 7i; 
1; i; lH-; 1; i; 1 t inches. The :first of those is that represented in 
:figure 28. 
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Bone pins, more or loss carefully carved, arc used by the mcdicine­
mon to secure the knot into which they tie up their hair; and pieces 
of bone carved to represent whales, birds, human :figul'es, or combina­
tions of these are not unfreguontly found, though now seldom worn. 
They served formerly for ornaments, some of the smaller being proba­
bly car-rings. 

A peculiar and very ingenious speaking doll was obtained at Skide­
gate. This did not seem to be a more toy, but was looked upon as a 
thing of worth, and had previously been used, in all probability, as an 
impressive mystery. It consisted of a smrrll wooden head, 3t inches 
high Ly 2t inchoswido and 2 inches dcopfrom back tofront,composcd 
of two piece;; of wood hollowed till quite thin, and the front one carved 
to represent a grotesque face, with a large round open mouth with 
projecting lips. Th e two wooden pieces had then been neatly joined, 
a narrow slit only remaining within the neck, and serving for the 
passage of air, which then impinging on a sharp edge at the back 
of the cavity representing the mouth, makes a hollow whistling sound. 
To the nook is tied the orifice of a bladder, which is :filled with some 
loose elastic substance, probably coarse grass or bark. On squeezing 
the bladder sharply in the hand a note is produced, and on relaxing 
the pressure the air runs back silently, enabling the sound to be made 
as frequently as desired. 

Most of the ordinary household utensils arc made of wood, or rather 
it may be said were so made, for at the present day tin and cheap 
earthenware dishes are rapidly superseding those of native manufac­
ture. Several distinct typos of wooden dishes may be distinguished, and 
these appear to have been followed by the maker with little variation 
except in the detail of omamentation. One form, used to hold berries 
and other food, is a tray of oblong outline, the length Lieing about one 
and one-third times the width, and the depth comparatively small. 
These are cut out of i:;olid wood, the edge boh1g slightly undercut 
within, and the bottom within rounded though externally angular, 
The outer ends arc generally the sides occasionally ornamented by 
incised carving or painting. The edge is frequently, in the better 
examples, set with a row of the strong, calcareous opercula of Pachy­
poma gibberosum. Those trays arc often ten feet or more in length 
(Fig. 31). Another Yery favourite form (represented in Fig. 20) may 
be said to be boat-shaped, tho hollow of the dish being oval in outlin e, 
but provided at the ends with prow-like wooden projections which serve 
as handle . One of those is generally can-eel to represent the head of 
an animal, the other the tail and hind legs. These dishes arc seldom 
more than eight or ten inches in length, and cm•\TC upwards from the 
middle toward the ends. Another form is oblong in outline, but nearly 



QUEEN CITARLO'fTE 1SLA"1DS. 141 B 

as deep as wide. Seldom moro than about fifteen inches in length. The 
bottom in the largor of the:;e vessel. is frequen Lly a Bcparatc flat piece 
of wood neatly joined. One eml of many of tb~e dishes iB carved to 
ropro1:>ent the head of a boavel' or othol' itnimal, while the other carl'ios 
a r oprosentation of the legil and tail (FigtJ. 30 and :.J2). Other carvings 
may Ol'llament the sides. This form i1:1 l:lomotim es variod in th e small or 
sizes by mnking the vortical profile of the long o1· edgeB correspond to a 
g1·acoful curve instead of keeping to one plane. Another modification 
of this type is found iu a d isb to one cm! of whi ch a broad. flat expan­
sion carved to represent the tail of a bird is fixed, while the head 
projects from the opposite end. The bird is reprci:;cntcd as lying on 
its back when the dish is in its propo1· position, the hollow being made 
apparently in the bird's breast. Ono of thci;e is rcpreseutcd iu l<'ig . 33. 
Very large dishes aro still oooasionally, and wore formerly frequ entlyLargewoodcn 
made for use, in feasts given by chiefs, &c. One of these bad a general i~~~~,~~~d 
form like that of the firBt described kind of dish, but was nearly square, 
the sides being 3 feet 8 inches. It was composed of four side pieces 
and a bottom piece neatly pegged together, while the edge was 
smTounded by a double row of opercula. Another form soon in one of 
the old houses on Parry Pa sage is a parallel-sided trough six or eight 
feet long, with a head carved at one end, a tail and pair of swimming 
feet at the other, the whole being supposed to represent a sea-lion. 
Still another pattern was found in a shallow, gracefully shaped tray 
5 feet 6 inches long, and about one-third as wide. The ends of this 
were obtusely pointed and overhung, while ~ibovc, a .flat space between 
each extremity and the end of the hollow within, bore a complicated 
pattern in incised lines. 

The stone mortars already mentioned as having been employed in the stone mortars. 
preparation of the native tobacco, now seem to be little if at all 
used for any purpose. They are generally circular in outline and 
without ornamentation, being in some cases very roughly made. 
Other examples arc ornamented by carving. A plain circular mortar 
of ratho1· greater size than usnal was fonnd to have a width of 
9t, a heighth of 6t, and an internal depth of 4t inches. A second 
(Fig. 15), carved externally to i·oprcscnt tl frog had, disregarding 
the projecting points of the carving, the following dimensions, in 
the same order as above,- 6t; 5t; 3t inches. One mo1tar of an 
oval form, with projecting carved ends, was seen (Fig. 11). It repre-
sents a frog or some large-mouthed kind of fish like a cottns, but the 
design is complicated by the introdnction of a human face near what 
should the hinder end of the animal. The extreme length of this mor-
tar is 16t inches, the width at the middle 8 inches tapering a little 
from the head to the tail, and the height at the middle, which is 
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slight.ly lo"llor than the ends, 5l inc:hes. The dimonRiom; of the interior 
hollow of this mrdal' are 8 uy 5if, an 3t inche,., deep. Anothflr 
:-;tone uten~il outainod at Skidogato is a dish for preparing paint. 
Thi::; i,; 6 inches long by 2! wide, in external dimeJ1;,iom:1, wiLh a trough­
shaped bow·l 4~ by 1 l inc:hcs, in which the paint has ovidcnily been 
ground by rubuing from end to end with a second stone. '\\'hen laid 
"·ith the hollow side downward, the exterior is found to be carved to 
represent some ani ma!, probably a frog, in a constrained squatting atti­
tude. The carYcd ~ide i!; rcpre:,entcll in f1'ig. 12. 

Shells, e.~pecial ly those of the large mussel arc frequently used as 
spoons and small dishes. A very harnbome lfo;h, wiLh an oval outline, 
is also made from pal'L of the larger end of the horn of the mountain 
i:;hccp. This is probably i;oflencd by steaming, and forced into a 
symmetrical t:ihape, then pared dow·n thin and carved externally. Fig. 
18 represents one of 1.hcsc. The mountain sheep horns, with those of 
the mountain goat, are obtainc<l in barter with the Tt:ihimsians and 
other Indians of the mainland, neither of the animali:! oceuring in the 
Queen Charlotte !Hla]\(ls. 

Largo serviccaLle ladles arc al8o made from the mountain sheep 
horns, the lower parL of the born being widened to form an ample 
ho,d, and the upper straighlcnc<l out to produce the handle. One 
of thc::ie of the larger :;ol't mea~urcs from the end of the handle to the 
poinL of the bowl, round il8 co1wcx surface, 2 foot 3~ inches. The bowl 
itself is 8! inche:o long by 6 inches wide, and 2t <loop. (Fig. 6.) The 
spoons in ordinar.r u:;c arc six or sm·cn inches loug with large flat 
bowls, made in a 8ingle piece from the horn of the mountaiu goat. 
The handle may be carved to represent a human or other form. An­
other kind much prize<l and cared for, is made by atiac:hing a bowl of the 
usual form, made from a piece of mountain sheep or goat horn, to the 
wider extremity of ::m entire horn of the mountain goat by a couple of 
rivets. The goaL horn, retaining its natural curve, is then elaborately 
carved with human or other figures, according to the taste of the 
maker. Such Rpoon8 may be about a foot in length. (Fig. 27.) 

Knives of all sorts arc now in u1>c, but some ingenuity is shown in 
adapting ol<l blallt~ to new hand le -., mannfacluring knives from files, 
and so on. A knife used in c:ntti11g np fi,;h it> made by fixing one edge 
of a thin square 01· oblong piece of iron in a cylindrical or flattened 
piece of wood of ::;lightly greater length. This ha::i thus the form of a 
small mincing knife. 

The boxes in which rnost of the goods an<l ch:iitcli:; of the household 
are packed away arc made after a unifo1·m plan. A small one 
measured 20?z inches high Ly 15 square. The side::; are made of a 
l"ingle wide thin piece of cedar, which is bent three time::; at a right 
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angle, with very little appearance of breaking at the corncris, and 
pegged together at the fourth angle. The boLtom is made of a Repa­
ratc piece of wood. The cover is cut out of a solid slab. lt rest:; by a 
shoulder on the ledge of the box, and expands islighlly upward, so 
that the upper sm·facc of that of the box aboYc mentioned and repre­
-icnted in Fig. 29 is nearly ] 7 inches square. The:;e boxes arc generally 
decorated externally by design::; in black and dull red paint, and arc 
carefully corded with ccdar-b~wk rope, which i::i so arranged as to meet 
and tie over the top of the cover ·when dc1:1ircd. 

i\Iats, of an oblong form, and plaited rather lhan woven, from ;;trips l\fats. 

of cedar bark, constitute a great part of the household furniture. 
They vary much in texture, and may be either of the natural Lrowni1-d1 
or ycllowi:;h colour or diversified Ly black bands. 

One-banded adzes, with .the blade fixed at an acu~c angle to the Adzes. 
handle, are very commonly used. (Fig. 14.) The blade is often an 
old broad file, shar1)encd at the end. These, no doubt, replace those of 
stone of a former day. A few of the stone adze-heads are istill to bcStoneadzcE. 
found about the houses, and are very well shaped, and diffcrcnt in 
form from any I have elsewhere seen. One of these is rcprc::icntcd in 
figure 13. The head somewhat resembles a poll pick in shape, being 
square in section near the front, but oblong towards the head owing to 
the increasing breadth, the thickne::;s from :;i<lc to ::iidc rcmaini ng the 
l:lame or nearly ::;o . Near the head, one of the smaller side:; is carved 
into one or two saddle-like hollows to receive the properly shaped end 
of the handle, which was no doubt lashed firmly to the stone with 
Hincw or bark. The lateral surfaces arc sometimes grnoYecl from the 
head downward for one-third or more of the total length. The 
climensions of some specimcm1 are as follows:-

No. 1.- Length, 11 111 . Breadth, 2". Thickness, 1 11., inches. 
No. 2.- " 7}''· " 211. " I!''· 
No. 3.- '' 8 11 (about) " 211. 

'rhe measurements arc merely averages, as the sides arc not gcnc­
rully strictly parallel, but slope more or less towards the end:;. The 
material of these tools appear:; to be a maLtcr of indifference, a::; I have 
seen them made of hard altered igneous rocks like tho::ie :-io common in 
the country, of a hard sandy argillite, and of the peculiar geccni~h 
jade which the natives of some other parts of the province prize :so 
highly. This latter material is not, according to the Ilaidas, found in 
the islands, but has occasionally been obtained in the cour:,;c of trade. 

Large stone hamme1·s are still in u:;e for driving home wedges and Hammers. 

similar operations. No stone arrow-headi:; were found, and iL i:; pL'c-
bable that these peoplo, before they were acquainted with iron, used 
bone only for thi8 purpose. 
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Fur-seal spear. Spears and harpoons were doubtless in former times made of bone, 
like those found in the shell heaps of Vancouver Island. At the 
present day iron has been substituted. A species of harpoon is used 
in the eh use of the fur seal. It is generally made by the Haidas them­
selves from an old fiat fi le. The extremity is sharpened to a blade-like 
point, which is succeeded by a series of barbs on each side, sharply 
thrown backward. The butt of the fi le is bored through, and a loop of 
strong copper wire fixed to it so as to move freely. 'ro this is attached 
a strong cord of plaited sinew, i.o the extremity of which a bladder or 
float is affixed. When in use, the butt encl of the iron head is fixed in 
a socket in the extremity of a long, light cedar pole, but easily detaches 
itself when it is driven into the animal. The head of the harpoon 
generally fits into a wooden sheath made of two pieces fixed together 
with bark lashing. 

-Salmon spear. The head of the salmon spear consists of a sharp blade-like iron tip 
to t he ba~e of which two pointed pieces of horn are lashed, the lash ing 
being t hickly covered with spruce gum so as to offer no impediment 
to t he whole entering the fish. The length of the blade, with the horn 
barbs, is about four inches. Between the pieces of born fits the sharp­
ened end of a piece of wood, 7~ inches long, which increases grad ually 
in size t ill at its inner extremity it forms a fiat leaf-shaped expansion, 
which fits into a hollow of similar form in the encl of a long light cecbr 
pole. The end of the pole is served with bark to prevent its splitting, 
and t he iron-t ipped head is made fast to the intermediate wooden piece, 
and that to t he end of t he pole by strong strings. When plunged iu 
the fi sh, the loose wooden piece no doubt first comes out from the encl 
of the pole, and with a slight in cr ease of strain it comes away from 
t he barbed head, which thus practical ly remains fixed to the end of the 
pole by a foot or eighteen in ches of cord. 

Fish-hooks. The fish hook is made substantially after the pattern general on the 
west coast, but owing to the want of t he yew, it has not the same 
g raceful shape with that of the Ahts and Makah Indians. In its primi­
tive form, among ihe Haidas, it consists either of a forked branch, of 
suitable size, or of two pieces of wood lashed together so as to make 
an acute angle with each other. 'fo the upper piece, about the middle, 
is fixed the string for the suspension of the whole, to t he free or outer 
end of the lower pi ece a pointed bone is lashed so as to project obliquely 
backward, reaching to within a short distance of the upper piece. The 
bone iti now, however, generally replaced by an iron point, and in some 
cases the whole hook is fashioned out of a piece of thin iron rod, bent 
round and sharpened (Fig. 9) . This hook is more particularly used in 
halibut fishing. A large sized one in wood (li'ig. 10) measures 10 inches 
in length, with a distance of five and a half inches between the divergent 
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ends of the two pieces of which it is made. When in use, a carved 
wooden float is fixed about a foot from the hook, and a short distance 
further up the line a large stone sinker. The whole being lowered Float and 

to the bottom till the stone comes to rest, the small float drifts out sinker. 

with the tide, and keeps the hook below it at a short di tance from the 
bot,tom. The wooden parts of the hooks and the floats are sometimes 
rudely carved. A second form of hook differs slightly from the first, 
in being formed of a piece of thin iron rod, bent round in a continuous 
curve of an oval form, but of which the upper side has been somewhat 
displaced so as to allow the passage of the lip of the fish within the 
rccu1Ted point. These hooks arc often made small, and used in catch-
ing :flounders and such fish. 

In the small rivers the salmon are generally caught in fish traps or Wiers. 

wicrs. A wier of split sticks being fixed complcLely across the river, 
cylindrical baskets made of the same material, with an orifice formed 
of sticks converging inward, serves to entrap the fish; or in other 
cases, flat frames are placed in such a position that the fish in endeavor-
ing to surmount the wier by leaping falls into them. 

The canoes of the Indians of the west coast are similar in type Canoes. 

through all the tribes, but differ considerably in detail of shape and 
izc. They are made from the giant cedar (Thuja gigantea), the wood 

of which is light, durable and easily worked, but apt to split parallel to 
the grain. This constitutes the greatest danger to the Indian canoes 
in rough weather, especially when they are heavily laden. Among the 
Haidas two pattcms of canoes are found. In the first and most com­
monly used, the stern projects backwards, sloping slightly upward, and 
forming a long spur, ·while it is flattened to an edge below. The bow 
also curves upward, but has no spur, the cutwater forming a regular 
curve. These canoes (represented on the beach in Plate I) are fre . 
qucntly thirty or thirty-five feet long. The second pattern is that of 
the larger canoes, intended for longer voyages. In these both bow and 
stern are provided with a strong sptlr sloping upward, and generally 
scarfed to the main body of the canoe. The canoes are often about 
forty feet long, with a corresponding beam, and were in former days 
not infrequently constructed to cary forty men besides much baggage. 
·with the exception of the bow and stern pieces, each canoe is made 
from a single log, which is roughly shaped out wl10rc the tree is cut, 
aftenvards floated to a permanent village, and finished at odd hours, 
dtu·ing the winter month8. The lines of the canoes are very fine, the 
rc<1 uitiite amount of beam being given to them by steaming with wntcr 
arnl hot sLone:;, and the insertion of thwarts. They arc smoothed out­
side and blackened, w hilc inside they generally bear fine and regular 
tool mark:; from end to end. The IIaiclas are great canoe makcr;s, and 

10 
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annually take over a lal'ge numbut· of canoes to Port Simp 'On and 
the Nasse, which arc ;;old, or exchanged there for oolachen grease or 
other comodities. The canoe paddles are usually made of cedar or the 
yellow cypress. Bale1·s for the canoes are generally cut out of wood 
in the form of a Acoop, with handle behind (Fig. 7) or made from a 
piece of cedar bark gathered up at the ends in a fan shape, with a stick 
secured across the top. 

Houses. Various pal'iiculars concerning the manner of the Haidas in 1iYing 
in villages and the houses which they construct have already been 
given , The house:; are placed with their gable-ends to the beach, 
whirh constitutes the Rtreet, the roof sloping down at a moderate 
:rnglc on each side, with a projecting oblong 'lantern' or erection in 
the centre intended for the escape of the smoke, and fitted with a 
movable shutter which may be set against the wind. 'l'hc houses are 
oblong or nearly square, and are often from 40 to 50 feet in length of 
side, and erected to accommodate a great number of people. The 
older and better built houses are almost invariably partly sunk in the 
ground. That is to say, the ground has been excavated to a depth of 
six or eight feet in a square area in the centre of the houtie, with one 
or two large steps running round the sides. A small square of bare 
eal'th is left in the centre below the smoke-hole, the rest of the floor 
being generally covered with split cedar planks. The steps which run 
round the sides are faced and covered above by large hewn slabs of 
cedav, and servo not only for sleeping and lounging places, but as the 
depositary of all sorts of boxes and packages of property belonging to 
the family. Some of tbe houses stand on the surface of the ground 
without any excavation. The pattern of the house itself is maintained 
with little variation in all parts of the islands, and has doubtle8:; been 

Main beams. handed down from time immemorial. The first process is to plant 
firmly in the gl'ound four stout posts of sufficient height at each encl. 
These arc called kwul-skug-it, and arc intended to bear four large beam~ 
which run from front to back of the hou e, and arc called Tsan-skoo­
ka-da. The heads of the posts are hollowed to receive the horizonta1 
beams, which, with the posts, arc circular in section. The longitudinal 
beams do not project beyond the posts which boar them, and in front 
of them at each end is a frame composed of largo flat beams, which 
~11pport the edge or"tho roof and the hewn planks of the front of the 
Louse. There arc generally four :fiat upright beams, one in front of 
each of the main upright posts before described. Those support a pair 
of beams which have the same slope with the roof, and are channelled 
below to receive the upper ends of the hewn boards which close the 
front of the house. 'l'b ose beams are called ki·watl-ka. The two 
upright beams nearest the centre ki-stang-o, the outer kwul-ki-stung. 
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The dimensions of the house represented in plan nncl elev:-ttion in Dimensions of 

figures 35 and 3G, of size rather gre:-ttcr thai~ usual, in the Kung house. 

Indian Village, Virago Sound, were found to be as follows :-Breadth 
of front of house, 54' 6"; depth, from front to back, 47' 8"; height of 
ridge of roof, 16' 6"; height of eaves, 10' 8"; girth of main vertical 
postfl and horizontal beams, !:.I' 9''; width of outer upright beams, 1

1 

10"; thickne::;s, about 5"; width of upper sloping beams, 2' 7" i 
thickness, 5"; width of carved post in front of houRe, 3' 10" . . 

A second, and not unusual, style of house has only a single frame, 
consisting of four vertical flattened posts at each encl, supporting 
sloping beams. The ouler supporting posts arc generally morticed 
out, and the outer ends of the sloping beams passed through them. 
Stout beams flattened on the lower side, and generally three in number 
on each side, are then made to rest on the sloping beams, and bear 
above them the cedar p lanking of the roof, holcL in place by stones 
heaped upon it, or by small beams laid ove1· them above. 

In a passage quoted by Mr. J . G. Swan in the Smithsonian Oontri- Description of 
. house by Mar-

bu twus to Knowledge, No. 267, Marchand (1791, see page 11 B.) chand. 

describes the houses on North I sland in the following terms:-
"The form of these habitations is that of a regular parallelogram, 
from forty-five to fifty feet in front, by thirty-five in depth. Six, 
eight, or ton posts, cut and planted in the gt"ound at each front, form 
the enclosure of a habitation, :-tnd are fastened together by phmks ten 
incheR in width, by three or four in thickness, which are solidly joined 
to the posts by tenons and mortices; the enclosures, six or seven feet 
high, arc surmounted by a roof, a little sloped, the summit of which is 
raised from ton to twelve feet above the ground. Those enclosures 
and the roofing are faced with planks, each of which is about two feet 
wide. In the middle of the roof is made a large, square opening, which 
affords, at once, both entrance to the light, and issue to the smoke. 
Thero arc also a few small windows open on the sides. These houses 
have two storys, although one only is visible, the second is underground, 
or rather its upper part or ceiling is even with the surface of the place 
in which the posts arc driven. It consists of a cellar about five feet in 
depth, dug in the inside of the habitation, at the distance of six feet 
from the walls throughout the whole of the circumference. The descent 
to it is by three or four steps made in the platform of earth which is 
reserved between th.e foul)dations of the walls and the cellar; and these 
stops of cal"th, well beaten, are cased with planks, which prevent the 
soil from falling in. Beams laid across, and covered with thick planks, 
form t he upper floor of this subtenaneous story, which preserves from 
moisture the upper sto ry, whose floor is on a level with the gro1rnd. 
This ce llar is the winter habitation." 
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This description is substantially accuraLe, arn.l so deLailed that it i · 
scarcely likely to be erroneom; in regard to the division by a floor of 
the excayated porLion of the interior of the house from that aboYe Lhe 
level of the g round. I have not seen this arrangement, however, in 
any of the houses now existing on the islands. 

Carved posts. The peculiar carYed pillars which have been generally referred to ai:; 
carve<l posts ar c broadly divided into two classes, known as kexen and 
xat. One of the former stands at the front of every hom;c, and through 
the base, in moi:;t instances, the oval hole serving a:; a door passes. 
The latter are post:; erected in memory of the dead . 

Doorway posts. The kexen are generally from 30 to 50 feet in height, wiLh a width 
of thr oe feet or more at the base, and tapcl'ing slightly upwards. 
They are hollowed behind in the manner of a trough, to make them 
light enough to bo set and maintained in place without much difficulty. 
These posts are generally coyered with grotcsq ue figures, closely 
grouped together, from base to summit. They include the totem of 
the owner, and a striking imilarity is often apparent between the 
posts of a siugle village. I am unable to g ive the precise signification 
of the carving of the posts, if indeed it ha. any such, and the 
forms are illustrated better by the plates than by any descripLion. 
Human figul'es, wearing hats of which the crowns run up in a cylin­
drical form, and are marked round with coni:;trictions at intervals, 
almost ahvays occur, and either one such figul'c, or two or three fre­
quently surmount the end of the post. Comparati\·ely litLle variation 
from the general type is allowed in the kexen, while in those posts 
erected in memory of the dead, and all I believe called xat, much 

Monumental g reater diversity of design obtains. These posts are generally in the 
vosts. villages, standing on the narrow border of land between the houses and 

the beach, but in no determinate relation to the building . A common 
form consists of a stout, plain, upright post, round in section, and 
generally tapering slightly downwards, with one side of the top flat­
tened and a broad sign-board-like square of hewn cedar planks affixed 
to it. This may be painted, decorated with some raised design, or to 
it may be affixed one of the much prized' coppers' which has belonged 
to the deceased . In other cases the upright post is carved more or less 
elaborately. Another form consists of a round, upright post with a 
carved eagle at the summit. SLill others, carYcd only at the base, run 
up into a long round post with incised ring:; at regular in tci·yal'3 . Two 
i·otrnd posts are occai:;ionally planted near together, with a large hori­
zontal painted slab between them, or a mast:.ivc beam, which appears 
in some instances to be excavated to hold the body. These memorial 
posts arc generally less in height than Lhc door potSt::>. 

Stone models The carYcd stone models of post:; made by the Skidcgat e Haid as 
<>f posts.J 
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from tho rock of Slate Chuck Crook are generally good representations 
of the kexen. (Several of these aro figured by J. G. Swan in tho pub­
lication already referred to.) Plates, flutes, and other carvings made 
from the sarno stone, though evincing in their manufacture some skill 
and ingenuity, have bec11 produced merely by the demand for such 
things as curiosities by whites. 

The use of copper, and to some exte11t the method of manufacturing Copper. 

it into variom; articles by hammering, has been known from time im­
memorial to most of the Indians of this part of the west coast. The 
metal has probably been for tho most })art obtained in trndo from tho 
Indians of the .A.tna or Copper River in latitude 60° 17'. it is proba-
bly this familiarity with copper that has enabled the Haidas, with 
other tribes of the coast, so soon to acquire a proficiency in tho art of 
working silver and iron in a rough way. 

Traditions and Folk-lore. 

Of stories connected with localitieR, or accounting for various cir­
cumstances, there are no doubt vory many among the Haidas. Of 
these, such as I have heard are given. The fundamental narrative of 
the origin of man, and the beginning of the present state of affairs is 
the most important of their myths. In all its minor details I believe 
it to be correct; that iR to say, unaltered from its original traditional 
form. Minor shades of meaning may in some instances be indefinite, 
as it was obtained through the medium of the Chinook, aided by what 
little English my informant was master of. This, as related to me, is 
as follows.-

Very long ago there was a great flood by which all men and animals Creation m.vth~ 

were destroyed, with the exception of a single raven. This creature 
was not, however, exactly an ordinary bird, but--a with all animals 
in the old Indian stories-possessed the attributes of a human being to 
a great extent. His coat of feathers, for instance, could be put on or 
taken off at will, like a garment. It is even related in one version of 
the story that he was born of a woman who had no husband, and that 
sho made bows and arrows for him. ·when old enough, with these he 
killed birds, and of their skins she sewed a cape or blanket. The birds 
were the little snow-bird with black hoad and neck, the large black and 
red, and the Mexican woodpeckers. The name of this being was 
Ne-kil-stlas . 

When the flood had gone down Ne-kil-stlas looked about, but could Flood. 

find neither companions nor a mate, and beca.me very lonely. At last 
he took a cockle (Oardium JS'uttalli) from the beach, and marrying it, 
he constantly continued to brood and think earnestly of his wish for 
a companion. By and bye in the shell ho heard a very faint cry, like 



150 B GEOLOGICAL SURVEY OF CANADA. 

that of a newly born child, which gradually became louder, and at last 
a little female child was seen, which growing by degrees larger and 
larger, was finally married by the raven, and from this union all t he 
Indians were produced and the country peopled.* 

Originofwater. The people, however, had many wants, and as yet had neither fire, 
daylight, fresh water, or the oolachen .fish.t These things were all in 
the possession of a great chief or deity called Setlin-ki-jash, who liYed 
where the Nasse River now is. Water was first obtained in the follow­
ing manner by Ne-kil-stlas. The chief had a daughter, and to her 
Ne-kil-stlas covertly made love, and became her accepted lover, and 
visited her by night many times unknown to her father. The girl be­
gan to love Ne-kil-stlas very much, and trust in hirn, which was what 
he desired; and at length when be thought the time ripe, he said that 
he was very t hirsty and wanted a drink of water. This the g irl 
brought him in one of the closely woven baskets in common use. He 
drank only a little, however, and setting the basket clown beside him 
he waited till the girl was asleep, when, quickly donning his coat of 
feathers, and lifting the basket in his beak, he flew out by the opening 
made for the smoke in the top of the lodge. He was in great haste, 
fearing to be followed by the people of the chief. A little water fell 
out here and a little there, cau~ing the numerous rivers which are now 
found, but on the Haida oounky a few drops only, like rain fell, and so 
it is that there are no large streams there to this day. 

Origin of fire. Ne-kil-sltas next wished Lo obtain fire, which was also in the posses-
sion of the same powerful being, or chief. He did not dare, however, 
to appear again in the chief's house, nor did the chief's daughter 
longer show him favour. Assuming, therefore, the form of a single 
needle.like leaf of the spruce tree, he floated on the water near the 
house, and when the girl-his former lover-came down to draw water, 
was lifted by her in the vessel she used. The girl drinking the water, 
swallowed, without noticing it, the little leaf, and shortly afterwards 
became pregnant, and before long bore a child who was no other than 
the cunning Ne-kil-stlas, who had thus gained an entry into the lodge. 
Watching his opportunity, he one day picked up a burning brand, and 
flying out as before by the smoke-hole at the top of the lodge, canied 
it away and spread fire everywhere. One of the first places where he 
set fire, was near the north end of Vancouver's Island, and that is the 
re::tson why so many of the trees there have black bark.! 

*In another form of the story, it is saicl that N c-1.·il-stlas by impregnating two live cockles. 
and keeping them warm, hatched out both a man and a woman, who were the progenitors of 
the human ·race. 

t As sometimes related, it is taken for granted that the sun al ways was, the moon alone 
being wanting. 

t Probably refers to the Douglas fir, which here fincls its northern limit op the coast, and 
is very often blackened by fires from the undcrbrush running up the thick, dry l5ark of its trunk. 
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All this time, howeYcr, the people were without daylight, and it was Origin of light. 

next the object of Ne-kil-i;tlas to obtain this for them. Thi:> time he 
tried :>till another plan. lie pretended that he also had light, and con-
tinnetl to assort it, though the chief denied the truth of his statement. 
He, however, in some way made an object bearing a resemblance to the 
moon, which, while all the people were out fishiug on the sea, in the 

. perpetual night, he allowed to Lo partly soon from under his coat of 
feathers. It cast a faint glimmer across t he water, which the people 
and Setlin-ki-jash thought was caused by a veritable moon. Disgusted 
at finding that ho was nol the sole possessor of light, and losing all 
conceit of his property, the great chief immediately placed the sun ancl 
moon where wo now sec them. 

One thing more much desired still remained in the possession of Origin of the 

S . 1 .. ,~ h" th l b fi h N th h f . d oolncben fish. ettm-1a-;as1i; t ls was e oo ac en s . ow e s ag was a non 
or companion of the chief, and had access to his property, including 
his store of ool.ichenb. Ne-kil-stlas contrived that the sea-gull and the 
shag should !J.U :trrel, by telling each that the other had spoken evil of 
him. At hst he got them together, when, aftor an angry conversa­
tion, they followed his advice and began to fight. Ne-kil-stlas knew 
that the 1:>hag had an oolachen in its stomach, and so urged the com­
batants to fight harder, and to lie on their backs and strike out with 
"their feet. 'fhis they did, and "finally the shag threw up the 
·oolachcn, which Ne-kil-stlas immediately seized. Making a canoe from 
a rotten log, he smeared it aDd himself with the scales of the oolachen, 
.and then coming at night near the great chief's lodge, said that he was 
very cold, and ·wished to come in and warm himself, as he had been 
making a great fishery of oolachens, which he had left somewhere not 
far off. Setlin-kijash said this could not be true as he only possessed 
the fish, but Ne-kil-stlas invited the chief to look at his clothes and at 
bis canoe. Finding both covered with oolachen scales, he became 

·convinced that oolachens besides those which he had must exist, and 
again in disgust at finding he had not the monopoly, he turned all the 
oolachcns loose, saying, at the same time, that every year they would 
come in vast numbers and continue to show his liberality and he a 
monument to him. This they have never failed to do since that time. 

This IIaida story of the origin of things is substantially the same Resemblance 

with t hat which I have been told by Indians of the Tinneh stock in the ~Y1'h~~eh 
northern part ef the interior of British Columbia. My surprise on 
hearing it gradually unfolded as a Haida myth was very great. It 
\\Olllrl be hazardous to theorize on the cause of this similarity of myths 
in tl'ibc;; so d.dant and so dissimilar in habits, but 'it is certain that 
boLh ils versions are derived from a common source not very remote. 
It may indeed be that the Ilaidas have adopted this story from the 
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Tshimsians, for whose language, as we ha>e akeady seen, they profess 
great admiration. I do not know of the existence of the story among 
the latter people, but they probably have it in some form, as they arc­
supposed to be an offshoot of the great Tinneh stock of the interior 
country. As is always the ea e with these· aboriginal stories, a local 
colouring has been given to the narrative by ihc Haidas, and the story 
of the oolachen is an addition to that which I have heard from the· 
Tinneh. It shows the great value set upon this fish that it should 
receive mention among the primary necessaries of existence, such as 
light, water, and fire. 

Ne-kil-stlas of the Haidas is represented in function and name by 
Us-tas of the Carrier Tinneh. Of Us-tas an almost endless series of 
grotesque and often disgusting adventures are· related, and analogous 
tales are repeated about Ne-kil-stlas. One of these relates that he 
disguised himself as a dead raven, and floating on the surface of the sea 
was swallowed by a whale, which, by violent gripes being then induced 
to strand itself, became a prey to the Haidas, invisible Ne-liil-stlas. 
meanwhile walking out of the whale"s belly at the proper moment. 

The story of the origin of the Indian tobacco referred to on a pre­
vious page, is as follows.-Long ago th~ Indians (first people, or 
ancient people-thlin-thloo-hait) had no tobacco, and one plant only 
existed, growing somewhere far inland in the interior of the Stickeen 
country. This plant was caused to grow by the deity, and was like 
a tree, very large and tall. With a bow and arrows, a man shot at 
its summit, where the seed was, and at last brought down one or two 
seeds, which he carried away, carefully preserved, and sowed in the· 
following spring. From the plants thus procured all the tobacco after­
wards cultivated sprung. 

The killer whale, formerly noted as being the representative of the 
principle of evil, is dreaded by the Haidas, who say that the. e animals 
break canoes and drown the Indians, who then them elves become 
whales. The chief of the whales is the evil one himself, or hi nearest 
analogue in the Haida mind. It is told that ·n the times of the grand­
fathers of men now living, two Haiclas belonging to Kine's Village went. 
out in a canoe to kill these whales, apparently as a daring adventure. 
They had paddled far out to sea when the eanoe was surrounded by a 
great number of these evil creatures, which were about to break it in 
pieces. One of the men, grasping his knife, said to the other that if he 
was drowned and became as a whale, he would still hold his knife and 
stab the others. The second man holding to a fragment of the canoe,. 
floated near an island and swam ashore. The first was drowned, but his 
companion who bad escaped, soon lieard strange and very loud noises 
beneath the island, like great guns being fired. Presently a vast 
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number of fish floated up dead, and with them a large whale of the 
malevolent kind above described. This had a great wound in its side, 
from which much blood flowed. The medicine-man of the village said 
afterwards that be knew-or saw-that the whale so killed was the 
chief among these creature. , and that the Indian who had kilJcd him 
had now become chief in his stead. 

A remal'lrnble hill, called Tow, stands on the shore between Rose ~tf{~~'~·the­
Point and Masset. One side is a steep cliff, while the othel' slopes 
more gradually. On the upper part of the inlet above Masset, iR 
another hill about the Emme size and also precipitous on one side, called 
Tow-us-tas-in, 01· 'Tow's Brother.' The story is that the two hills 
were formerly together where Tow's brother still stands, but that on 
one occasion Tow's brother devoured the whole of a lot of dog-fish 
which was in dispute between them, and that Tow beiug much angered 
went away to the open coast, where he now is. 

It i also related that the summit of the hill called Tow was formerly 
inhabited by a very great spider, which, when a man passed, would 
swing itself down by its rope, catch him up, and devour him. After a 
time a Haida killed this spider with a spear. 

Nai-koon oe Rose Point (the Ilaida name meaning long nose) is a Te!rors of Rose­

place full of real or imagined terrors to the Haidas. It is a dangerous Pomt. 

and treacherous point to round at any time but in very fine weather, 
and many Indians have been drowned there on different occaions. They 
say that strange (uncanny) marine creatures inhabit its neighbourhood, 
and believe that if a man laugh never so little in r ounding the spit, 
the arc sure to work him evil. The father of my informant, with other 
IIaidas in a canoe, saw one of these creatures. It was like a man, but 
very large, with hair hanging clown to its shoulders. It raised itself 
out of the water to its middle, and frightened the Indians very much, 
but caused them no harm. Two vessels belonging to the Hudson Bay 
Company have been wrecked on this spit, and one of the Haida medi-
cine-m en says that the souls of these haunt the place yet. About 
thirty years ago a great many Indians going in canoes to profit by a 
dead whale tbat had been cast up on the spit, were drowned between 
Masset and that place. 

There is also told in connection with Rose Point a story of a gigantic Giganti~ 
beaver. Tb is animal, it is said, in habits its vie in ity, and when it wishes beaver. 

to come to the surface produces a dense fog, the water at the same 
time becoming very calm. The fog may, perhaps, clear away enough 
to allow some one watching in a retired nook to sec the great beaver; 
but should the animal calch sight of any human being it instantly 
strikes the water with its tail and disappear.. To laugh at the beaver, 
or make light of him in any way, is certain to bring bad luck; and 
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any one seeing him must, on his retum to the lodge, throw littl e offer­
ings on the fire. The Tshimsians have a similat· :story of an immense 
beaver which inhabits the vi.:iinity of Dundas Island. 

First contact with Europeans.-Fur Trade. 

During Captain Cook's last voyage in the Pacific, it was discovered 
that a lucrative trade in furs might be opened between the north­
western coast of America and China, and though the existence of a 
part of the Queen Charlotte Islands had been known to the Spaniards 
since the voyage of Juan Perez, who was despatched by the Viceroy 
of Mexico in 1774, it is to the traders who followed in the track of 
Cook that we owe most of the earli er discoveries in the vicinity of 
Queen Charlotte Islands, and it is they who appear first to have come 
in contact with the Haidas. Before many years a number of vessels 
were engaged in the fur trade on th is paet of the west coast. Van­
couver in the Notes and Miscellaneous Observations appended to his 
journal, states that 1792 tbis trade gave employment to upwards of 
twenty sail of vessels, of which he gives a list, with the names of 
the captains. From this it would appear that five of the vessels were 
owned in London, one in Bristol, two in Bengal, three in Canton, 'six 
in Boston, one in N cw York, two in Portugal, and one in France. 
Most of these have left no record of their voyages, but in the pub­
lished narratives · of those of Dixon and Meares, already referred to, 
some account of the method of trade with the natives, and of their ap­
IJearance., manners and customs is found. 

Toward the beginning and during the earlier half of the present 
century, the Queen CharloLLc I slands continued to be not unfrequently 
visited by these trading vessels, but the sea otter, the t<kins of which 
were the most valuable article of trade possessed by the islanders, 
having, through continuou;; hunting, become extremely scarce, vessels 
other than mere coasters have seldom called at any of the ports for 
many years., and our knowledge of the geography of the ii;.land and 
home manners and customs of the natives has not been added to. 

It is probable that La Pcrouse, who coasted a part of the Queen 
Charlotte Islands in 1786, had some intercourse with t he natives, but 
the earliest notice of them I have been able to find is that given by 
"W. B.," the annonymous author of the lette l's in which the account 
of the voyage of the Queen Charlotte, of which Captain Dixon was 
commander, is given . He writes* under chte of July l st, 1787,­
" At noon we saw a deep bay,t which bore north-east by east; the en­
trance point i.o the northward, north-east by north; and the eastermost 

'* 0 p .. cit. p. 198. t Cloak Bay and entrauce to Parry Pas8age. 
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land south-cast, about seven leaguc8 distant. Our latitude was 54° 22" Enters Cloak 

N.; and the longitude 133° 50'' W. During the afternoon, we had light Bay. 

variable winds, on which we 8iood to the northward, for fear we should 
get to leeward of the bay in sight, aJHl we were determined to make it 
if possible, as there was was every probability of mooting with inhabi-
tants. During the night we bad light variable airs in every direction, 
together with a heavy swell from the south-west; so that in the morn-
ing of the 2nd we found our e\·ery effort to reach the bay ineffectual; 
however, a moderate breeze springing up at north-east, we stood in for 
the land close by the wind wiLh our st::trboartl tacks on board. At 
seven o'clock, to Olli' very great joy, we saw several canoes full of 
Indians who appeared to have been out at sea, making toward us. On 
their coming up with the vessel, we found them to be a fishing party; 
but some of them wore excellent beaver* cloakti. * * * * 
The Indians we fell iu with in the morning of the 2ntl of July, did not 
seem inclined to dispose of theil' cloaks, though we endeavored to 
tempt them by exhibiting various articles of trade, such a;; toes, hat-
chets, adzes, howols, tin kettles, pans, &c., their attention seemed 
entirely taken up with viewing the vessel, which they apparently did 
with marks of wonder and surprise . This we looked on as a good Opening of 

omen, and the event showed that fol' once we were not mistaken. After trade. 

their curiosity, in some measurn, subsided, they began to trade, and we 
presently bought what cloaks and skins they had got, in exchange for 
toes,t which they seemed to like very much. They made signs for us 
to go in towards the shore, and gave us to understand that we should 
:find more inhabitants, and plenty of furR. By ten o'clock we were 
within a mile of the ;;bore, and saw the village where these Indians 
dwelt right abreast of us; it consisted of about six huts, which 
appeared to be built in a more regular form than any we had yet seen, 
and the situation very pleasant, but the shore was rocky, and afforded 
no place for us to anchor in. A bay now opened to the eastward, on 
which we hauled by the wind, which blew pretty fresh from the north-
ward and eastward, and steered directly for it. During this time 
several of the people whom we traded with in the morning had been 
on shore, probably to l:lhow their newly acquired bargains; but on 
seeing us steer for the bay, they presently pm;hod after us, joi11ed by 
several other canoes. As we advanced up the bay, there appeared Adverse wind. 

to be an excellent harbour, well land-locked, about a league aheatl; we 

• Beavers do not occur in the Queen Charlotte Islands, but this torm appears to be used 
here, as elsewhere in the narrative, for sea otter cloaks. Soo p. 225, in statement on which it 
is implied that no beaver skins were obtained. 

t Appears to be a species of adze or ohisel, as on p. 244, in connection with another part of 
the N. W. coast, a "toe made of jasper the same as those used by the New Zealanders," is 
mentioned. 
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had soundings from ten to twenty-five fathoms water, over a rocky 
bottom, but unluckily, t he harbour trended right in the wind, and at one 
o'clock the tide sot so strongly against us, that -.,ye found it impossible 
to make the harbour, as we lost grounJ every board, on which we hove 
the maintop-sail to the mast, in order to trade with the Indians. 

"A ·ccne now commenced, which absolutely beggars all description, 
and with which we were so oveijoyed, that we could scar cely believe 
the evidence of our senses. Thero were ten canoes about the ship, 
which contained, as nearly as I could estimate, 120 people; many of 
these brought most beautiful beaver cloaks, others excellent skins, 
and, in short, none came empty-handed, and the rapidity with which 
they sold them, was a circumstance additionally pleasing; they fairly 
quarrelled with each other about which should sell his cloak first; 
and some actually threw their furs on board, if nobody was at hand to 
receive them; but we took particular care to let none go from the 
vessel unpaid. Toes were almost the only arlicle we bartered with on 
this occasion, and indeed they were taken so very eagerly, that there 
was not the least occasion to offer anything else. In less than half an 
hour we purchased near 300 beaver skins, of an excellent quality; a 
circumstance which greatly rai sed our spirits, and the more, as both 
the plenty of fine furs, and the avidity of the natives in parting with 
them, were convincing proofs, that no traffic whatever had recently 
been carried on near this place, and consequently we might expect a 
continuation of this plentiful commerce. That thou mayest form some 
idea of the cloaks we pnr~hasecl hero, I shall just ob erve, that they 
generally contain throe good sea-otter skins, one of which is cut in two 
pieces, afterwards they are neatly sewed together, so as to form a 
square, and are loosely tied about the shoulders with small loather 
strings, fastened on each side. 

"At three o'clock, our tl'ade being entirely m-er, and the wind still 
against us, we made sail, and stood out of t he bay, intending to try 
again for the harbour in the morning. * * * On the morning of 
the 3rd, we had a fresh eastol'ly breeze, and squally weather, with rain; 
but as we approached the land it g rew calm; and at ton o'clock, being 
not more than a mile distant from lh o shore, the tide set us strongly 
on a rocky point to the northward of the bay, on which the whaleboat 
and yawl were hoisted out and sent ahead, to tow the vessel clear of the 
rock~ . 

Supply of skins "Several canoes came alongside, but we know them to be our 
exhausted. 

friends whom we had traded with t he clay before, and found that they 
were stripped of everything wol'lh purchm•ing, which made U t-\ less 
anxious of getting into our proposed harbour, as there was a greater 
probability of our meeting with fresh supplies of furs to the eastward." 
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l<'om· ycal'S later, Captain Dougla:;, the colleagnc of Meares, visited Douglas 

this place on his trading voyage. llis people were probably the first M~hs~~~ at 

whileB Lo land on any part of the Queen Charlotte Islands. In the 
narrative of hiB voyage, a few details in regard to the coast and bcha-
vior of the nati ,·cs arc given. From Meares' volume (p. 364) the 
following extracts of in terest in thi s connexion arc made. The first 
paragraph refers to June 19, 1789.-

" The weather was moderate an<l clou<ly, with the wind from the 
south-wc:>t. At sun-:;et, there being the appearance of an inlet, which 
bore south-south-we ' t, they stood across a deep bay, '"here t hey had 
irregular soundings, from twenty-six Lo eleven fathoms water, at t he 
distance of two leagues from t he shore; the wind dying a\Yay they 
dropped the stream anchor, the two points which form the bay, bearing 
from west, one quarter north, to north-cast half cast, distant from th e 
shorn fom· miles. It was now named }fointy l'C'::i Bay,* and lies in th e 
latitude of 53° 58' North, and longitude 218° 6' East. 

"In the morning of the 20lh, the long-boat was dispatched to the 
head of the bay, to discover if t here was any passage up the inlet; and 
the account received on her return was, t hat toward the head of the 
bay a bar run across, on which the long-boat got aground; but that 
within it there was the appearance of a large sound. Several canoes 
now came along-side the ship, and having purchased their stock of fm·s, 
Captain Douglas got under way to look into an inlet which he had 
-observed the preceding year. At noon it was exceedingly hazy, and 
no observation was made. 

"Early in the afternoon the long-boat was sent, well-manned and Interview with 

.armed, io examine the inlet aud sound for anchorage. At five o'clock a chief. 

they dropped the bower anchor in twcnty-I:ive fathoms water, about 
four miles from the shore, and two from a small barren r ocky island, 
which happened to prove the residence of a chief, named Blakow-
Concehaw, whom Captain Douglas had seen OJ1 the coast in his last 
voyage. He came immediately on board, and welcomed the arrival of 
the ship with a song, to which two hundred of his people formed a 
chorus of the mo ·t pleasing melody. When the voices ceased, he paid 
Captain Douglas the compliment of exchanging names with him, after 
the manner of the chiefs of the Sandwich I slands. 

"At seven in the morning (June 21st) they stood up the iulct, and Gpoes to Parry 
ass age. 

at nine came to, in eighteen fathoms water, where they moored the 
ship t with the trcam a nchor. Through this channcl,t which is 
formed by Charlotte's Islands, and an island that lies off the west end 

• Now called :M:assot. 

t Parry Passage. 

t In Bruin Bay. 
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of it, the tide was fonnd to rnn ve1·y rapid. The passage take:> its 
course east and west about ten or tweh·e milrns, and forms a commu­
nicaLion with the open sea. H was now named Cox',.; Channel. Very 
soon after the ship was moored, the long-boat was Hent to sound in the 
mid-channel, but no soundings could be obtained with eighty fathoms 
of line; but near the roclrn, on the Rtarboarcl shol'c, they had twenty 
and thirty fathoms water. 

"Having been visited the preceding night by two canoeR, which lay 
on their paddles, and dropped down with the tide, as was supposed, in 
expectation of finding ns all asleep, they were desired to keep off, and 
finding themsel-veR discovered they made hastily fol' the shore. As no 
orders had been giYen to fire at any boat, however suspicious its 
appearance might be, theRe people were suffered lo retreat without 
beino- intcrruptetl. ThiR night, bowe\er, there happened to be several 
women on board, and they gave Captain Douglas to understand, that 
if he or his crew should fall asleep, all their heads would be cut off, as 
a plan had been formed by a considerable number of the natives, as 
soon as the lights were out, to make an attempt on the ship. The 
gunner therefore received his instructious, in consequence of this 
information, and soon after the lights were extinguished, on seeing a 
canoe coming out from among the rocks, he gave the alarm, and fired 
a gun over her, which was accompanied by the discharge of several 
muskets, which drove her baek again with the utmost precipitation. 

"In the morning the old chief Blak:ow-Coneehaw, made a long 
speech from the beach; and the long-boat going on shore for wood, 
there were upwards of forty men is;:iued from behind a rock, and held 
up a thimble and some other trifling thingi:;, which they had stolen 
from the ship; but when they found that the party did not intend to 
molest them, they gave a ve1-y ready and active assit>tance in culling 
wood, and bringing the water casks down to the boat. Some time 
after the chief came on board, arrayed, as may be supposed, in a 
fashion of extraordinary ceremony, ha"Viug four skins of the ermine 
hanging from each ear, and one from his noHe; when, after Captain 
Douglas had explained to him the reason of their firing the preceding 
night, he first made a long speech to his own people, and then assured 
him that the attempt which had been made, 'ms by some of the tribe 
who inhabited the opposite shore; and entreated, if they should repeat 
their noctL1rnal visit, that they might be killed as they deserved. He 
added, that be had left his house, in Ol'der to live along·8ide the ship, for 
the purpose of its prolection, and that he himself had commanded the 
women to give (,hat information which they had communicated. The 
old man exercised the most friendly services in his power to Captain 
Douglas, and possessed a degree of authority over his tribe, very supc--



QUEEN CIIARLOTTE ISLANDS. 159 B 

rior to that of any other chief whom they had seen on the coast of 
America. 

"In the afternoon Captain Douglas took the long-boat and ran across 
the channel, to an island* which lay between the ship and the village 
of Tartan cc, and invited the chief to be of the party; who, having soon 
him pull up the wild parsley and eat it, ho was 80 attentive as to order 
a lal'gc quantity of it, with some salmon, to be sent on board every 
morning. 

"At six o'clock in the morning of the 23rd, finding the ground to Anchor in 
. . Ifonslung cove. 

be bad, they ran across the channel to a small harbour,t which is 
named Bcale'8 Ilarbour, on the Tartanee side; and at ton dropped 
anchor in nineteen fathoms water, about half a cable's length from the 
shore; the land locked all round, and the groat wooden imagos of 
Tartanec, bore east, one quarter north; the village on the opposite 
shore bearing south half west.. This harbour is in the latitude of 54° 
18' North, and longitude 227° 6' East. It was high-water there at the 
change, twenty minutes past midnight; and the tide flows from the 
westward, sixteen feet perpendicular. The night tides wore higher 
by two feet than those of the day. 

"The two follow ing days wore employed in purchasing skins, and 
preparing to depart; but as all the stock of iron was expended, they 
wore under the necessity of cutting up the hatch-bars and chain plate" 

"On the morning of the 27th; as soon as the chief returned, who had 
gone on shore the preceding evening, to got afresh supply of provisions, 
Captain Douglas gave orders to unmoor, and a breeze springing up, at 
half-past nine they got under way, and steered through Cox's Channel, 
with several canoes in tow. At eleven, having got out of the strength Brisk trado. 

of the tide, which runs very rapid, they hove to, and a brisk trade 
commenced with the natives, who bartered their skins for coats, 
jackets, trousers, pots, ketLlcR, frying-pam:, wash-hand basons, and 
whatever articles of similar nnture could be procmed, ei thcr from the 
officers or from the men; but they refused to take any more of the 
chain plates, as the iron of which they wore made proved so brittle that 
it broke in their manufacturing of it. The loss of the iron and olhcr 
articles of trade, which had been taken out of the :ship by the Spaniards, 
was now m--ercly felt, as the natives carried back no small quantity of 
ful's, which Captain Douglas had not the means of purchasing. 

"This tribe is very numerous; and the vill age of Tarta11ec stands on Giirdens. 

a very fine spot of ground, round which was some appearance of culti­
vation; and in one place in pa1·ticular it was evident that seed had 
been lately sown. In all probability Captain Gray, iu the sloop 

• Lucy IslanJ of the chart. t llenslung, or the cove to the east of it. 
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Washington, bad fallen in with this tribe, and employed his considerate 
friendship in forming this garden; but this is mere matter of conjec­
ture, as the real fact could not be learned from the natives.* From 
the same benevolent spiri t Captain Douglas himself planted some 
beans, and gave the nati-.;-es a quantity for the same useful purpose; 
and there is little doubt but that excellent and wholesome vegetable, 
at this time, forms an article of luxury in the village of Tartanee. This 
people, indeed, were so fond of the cooking practiced on board the 
Iphigenia, that they very frequently refused to traffic with their skins, 
till they had been taken down to the cabin, and regaled with a previous 
entertainment.' ' 

Indian account Such is the :first account of these Indians by the Whites. They 
-of meeting with tl l 1 t d"t" f th · 0 k" whites. iem ·e ves a so preserve some ra 1 10ns o e meetrng. n as rng 

the Chief Edcnsaw (It-in-sa) if he knew the first white man whom the 
Haidas had seen, he gave me, after thinking a moment, the name of 
Douglas, very well pronounced. Edensaw is now chief of the Ya-tza 
village, west of Virago Sound, the Kung village at Virago Sound, over 
which he formerly presided, being nearly abandoned for the new site. 
Ten years 01· more ago, his v illage was on the south side of Parry 
Passage, but thi has now been altogether given up, and the houses are 
rapidly crumbling away. There is little doubt that the chief with 
whom Captain Douglas is said to have exchanged names was a prede­
cessor of Edensaw's, bearing, as is customary, the same name. This, 
with the prefix Blakow is g iven as Concehaw by Douglas, and it is 
due to the fact of the ceremonial exchange of names having taken 
place, that that of Douglas has been handed down to the present 
Edensaw, while those of Dixon and his people have been forgotten. It 
may generally be observed, however, that the Indians are particular 
in enquiring the names of whites who come among them, and it may 
be noted in this connection that those near the mouth of the Bella 
Coola River were able to give Sir Alexander McKenzie the name of 
Vancouver (pronounced by them :M:acubah) as having lately been 
among them, when he arrived at the coast after his celebrated journey 
by the Peace River . 

.A.s we ha1e seen, however, J!]densaw was wrong in saying that 
Douglas was the first white man seen by the Haidas, as Dixon , but 
two years before had been at the same spot. I did not know at the 
time I asked Edensaw the question, whether his r eply was correct or 
not; and on my pressing him as to his knowledge, ho admitted that ho 
thought white men had appeared before Douglas, but he did not know 

•A conjecture probably incorrect, for as Wfl bave seen, these people were stripped of skins two 
years before by Dixon, and yet appear to have accumulated a considerable number at the time 
of Douglas' vi<it. The ground may have been prepared for the cultivation of the Indian tobacco, 
referred to on a former page. 
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their names. It was near winter, he said, a Yet-y long time ago, when Haidanccounts 

a ship under sail appeared in the 'icinity of North faland. The f!dfi::~fi\J0u';~­
Intlians were all very much afraid. The Chief shared in the general peans. 

fear, but feeling thaL it was necessary for the sake of his dignity to act 
a bold part, be drct1scd himself in all the finery worn in dancing, went 
out to sea in his canoe, and on approaching the ship performed a dance 
(probably the Ska-ga). It would appear that the idea was at first 
vaguely entertained that the t1hip was a great bird of some kind, but 
on approaching it. the men on board were seen, and likened, from 
their dark clothing and the general Rom1d and unintelligible character 
of their talk, to shags,-which sometimes indeed look almost human as 
they sit upon the rocks. It waR obse1Ted that one man would speak 
whereupon all the others would immediately go aloft, till, something 
more being said, they would as rapidly descend. The Haidas furthe1• 
relate various chi ldish stories of the surprise of those who, in a former 
generation, first became acquainted with many things with which they 
are now familiar, and profess to look upon these, their immediate pre-
decessors, with much contempt. They say, for instance, that an axe 
having been given to one it plea eel his fancy on account of its metallic 
brightness, which he likened to the skin of a silver 8almon . . He did 
not know itl:l use, but taking t he hamlle out, hung it round his neck 
as an ornament. A biscuit being given to another, he bupposed it to 
be made of wood, and being after some time induced to eat it, finds it 
altogether too dry. Molasses, tasted for the first time by an adventur-
ous Haida, pronounced very bad and his friends wamed against it. 

On questioning another Haid a of Lhe north part uf the island, he also Dnte of arrivn.t 

l fi I · } d b N of first whites. affirmed that i 10 ll'St w ntes rn cen seen near the orth I ·land, and 
added that they arrived at the season when almost all the people were 
away at various rivers making their salmon :fi.i;hcry. This \1·ould be 
about the month of September, which agrce'3 pretty well with Etlen· 
saw's account, and :;how that the story above giYcn cannot rcfc1· ci ther 
to Douglas or Dixon, who arrived in J uue and July. It agrcet< well with 
the date at which Bodega and Maurelle must haYe pas~cd this part of 
the coast on their way southward in 1775, but iL appears improbable 
that they had any intercourse with the Haidas at thi~ time. 

Villages. 

It is here proposed to note the \arious Yillages now inhabited by the 
IIaidas, or of which traces still remain, beginning with those of the 
vicinity of North Island. It must be premised, howe\er, that owing to 
the prevalent custom by which a village is spoken of by the hereditary 
family name of the chief, while it has besideti a proper local name, and 
ve ry frequonLly a Tshimsian equivalent for the latter by wh ich it i · 

11 
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also iu some cases familiarly called by the Haida:s themselves, much 
difficulty is found in correlating the villages now found with those 
mentioned by others. 

Villages of In Parry Passage there arc three Yillage sites, two of which arc on the 
Parry Passage. 

Tartanee of 
Dougla~. 

New village. 

i;outh side, and completely abandoned. The outer or western of these 
shows the remains of several houses and carved posts, and is called 
Kcik-oh. The second, about half a mile further East, is named Kioo-sta, 
and has been a place of great importance. This, as already mentioned, 
seem:; to have been Edcni;uw's place of residence at the time of 
Douglas' visit, and has probably been deserted for about ten years. It 
is nearly in the samu state with the first mentioned, the houses, 
about twelve in number, and carved posts still standing, though com_ 
pletcly smrounded by rank grass and young bushes, ovel'grown with 
mosti, and rapidly falling into decay. It is difficult to imagine on what 
account this village has been abandoned, unless from sheer lack of in­
habitants, as it seemi:; admirably situated fo r the purposes of the natives. 
l\'.Iany of the larger articles of property, including boxes, troughs, and 
other wooden vessels anu stone mortars haYc not boon removed from 
the houseK. 

On thE} opposite side of Parry Passage, fauiug a nanow channel be-
tween North Island and Lucy Island is the village which Douglas calls 
Tartanee. It now consists of but six houses, small and of inferior con­
struction; and a single carved post stands a little apart from the vil­
lage, but is not very old. \Ve were informed that anciently a very 
largo village stood here, bnt did not aRcertain whether it:; inhabitants 
were dl'iven away as a consequence of war with other Haidas, whether 
they migrated, or whether the village was simply abandoned owing to 
the great decrease in numbers. The present village is said to have 
been built after the destruction of the earlier one, a statement borne 
out by the fact that none of the old carved posts refoned to by 
Douglas, and no substantial houses are now seen. There would doubtless 
have been propped or patched up, and thus yi1·oso1·ved, had the spot 
been continuously inhabited. Douglas' account is somewhat confused, 
and has probably been communicatocl to Meares some time after the 
date of the events to which it relates; he mentions, however, no other 
chief but Blakow-Concehaw, whic:h would seem to show that the whole 
vicinity of Parry Passage wa. embraced in a single chioftancy at the 
time of his visit. 

In the first bay cast of Kla!l-kwun Point, bclwcon North lslancl and 
the entrance of Virago Sound, the Ya-tza, or knife village, is situated. 
Like many of the Haida villages, its position is much exposed, and it 
must be difficult Lo land at it with tiLl'ong northcl'ly and north-easterly 
winds. This village silo is quite new, ha Ying boon ot:cupiod only a few 

• 
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_years. There are at present eight or ten roughly built houses, with 
few and poorly carved po:;ts. The people who formerly lived at the 
en trance to Virago Sound are abandoning that place for this, because, 
as was explained to me by their chief, Edensaw, they can get mol'e 
trade here, as many Indians come across from the north. The traverse 
from Cape Kygane or Muzon to Klas-kwun is about forty miles, and 
there is a rather prominent hill behind the point by which the canoe­
men doubtles direct their course. A.t the time of our visit., in 
August 1878, a great part of the population of the northern portion of" 
the Queen Charlotte Islands was collected here preparatol'y to the 
~rection of caL"vcd posts and giving away of property, for which the 
arrizal of the Kai-ga-ni Ilaidas was waited, these people being unable 
to cross owing to the pl'evalent fog and rough weather. 

The village just within the narrow entrance to Virago Sound, from Kung ,·iJ!nge. 

which these people are removing, is called Kung, it has been a substan-
tial and well-con tructed one, but is now rather decayed, though some 
of the houses are still inhabited. The houses arranged along the edge 
of a low bank, facing a fine sandy beach, are eighL or ten in number, some 
of them quite large. The carved posts are not very numerous, though 
in a few instances elaborate. In J. F. Imray's North Pacific Pilot, a 
few notes on harbours, &c., in the Queen Charlotte Islands arc given, 
and it is stated, in mentioning Virago Sound that the Indian village 
"is to be built" inside a point on the western side of the narrowest 
pal't of the entrance. This is where the Kung village now stands. 
The date of the note is not given, but it is probably 1860 when the 
ketch map of the Soumd was made. 

A.bout the eutrance to Masset Inlet theL"e are three villages, two on Villnges of 
. . l\Iasset [nlet. 

-the cast side an<il Olle on the west. The latter is called Yan, and shows 
about twenty houses new and · old, with thirty carved posts. The outer 
of these, on the east side, at which the Ilt1dson Bay Po t is situated, 
is named Ut-te-was, the inner Kci-yung. The Ut-te-was village is now 
the most populous, and there are in it about twenty houses, counting 
both large and small, with some from which the split cedar planks 
have been carried away, leaving only the massive frames standing. 
Of carved posts there are ovei; forty in all, and these, with those of the 
northern part of the islands generally, show a considerable difference 
as compared with those of Skidegate, and other southern villages. 

Th e styles of the northern posts are somewhat more varied, and the 
short, sto ut form, with a sign-board-like square formed of split vlanks 
aL the top, is comparatively rare. Some of the l\'Iassot poots are merely 
stout poles, with very lillle carving, and at this place a thick, short 
post with a conical roof was obserYcd, 11one like which wore elsewhere 
floen . A.t the south end of the Ut-te-was Village is a little bill, tlrn 
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houses on and beyond which appear to be considered as IJropcrly 
forming a distinct village, though generally included in the former. 
The remaining ltiasset village (Ka-yung) is smaller than th is one, and 
was not particularly examined. The principal chief of this vicinity is 
named 1Ve-he; he is an old man, rather stout, and with nearly white 
hair and beard. I did not learn t he precise extent of his authority, or 
whether, or in what degree, it may embrace the villages beyond that 
in which he r esides. 

The name Massct is of uncertain origin. Some of the nati,es when 
questioned about i t, said that it has been given by the whites; while 
olhen; belieYe that it ha been extcuded to the whole inlet by the 
·\\' i1ites, but was t he same with that of a small island which li es a little 
higher up the channel than the \·i llages, and is said to be called l.faast 
by the IIaidas. It is uufortunate that so many places on this part of 
the west coast have been frequently ren&med, owing to the ignorance 
of the names gi\·en by former explorers, but not widely published by 
them. The name Mastiette occurs, cddently denoting the place now 
so called in Mr. Work's table given on ::t following page, and co11Strncted 
between 1836 and 1841. It is al so found on the m::tp illustrating Green­
how's Nortbwe::it Coast of North America, dated 1840, as Massette, but 
is attached to a supposed village between the positions of Massct Inlet 
and Virago Sound. It is suspiciously like Mazaredo, a name given by 
Caamano in 1793 ; but this, according to Greenhow's identification, is 
the same place known to the American trade1·ti as Craft' s Sound, which 
is identical with Virago Sound of the modern charts; and this ident­
ification appear8 also to be borne out by Vancouver's chart. 

A number of small houses, occupied during the summer, or salmon­
fi ·hing season, arc scattered about the shores of the southern exp::insion 
of )'Imiset Inlet. Of the e, two are situ::ited on the Ain River near its 
mouth, and se,cral near the mouth of the Ya-koun. These summer 
houses ar c ::il ways small and slightly built compared with those of the 
permanent v illages, and no attempt is made to erect any carved posts 
or symboll:l such as arc appropriate at t he main seat of the family. 

On the north shore of Graham I sland, east of Masset, and about a 
mile and a half from Tow Rill, is a temporary village also belonging 
to th e ltlassct Indians, and occupied during the dog-fish and halibut 
ti ~lie ry. A few· mall potato g::trdens surround the houses, which are 
of t he unpretentio us character above described, and ahout half a dozen 
in number. 

Just east of Tow Rill, aud on low ground on the east bank of the­
Ili-ellen River, a few much-decayed carved posts and beams of former 
houses are still standing, wh ere, according to the Indians, a large 
village formerly existed. Its disappearance is partly accounted fo1· 
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by the fact that the sea has washed away much of the ground on which 
it stood. As the subsoil is only sand and gravel, this might easily have 
occurred during a single heavy storm coming from an unusual cl irection, 
or otherwise under exceptional condi Lions. It is probably that called 
JYe-coon, and credited with :five houses in M:r. Works table gi,en further 
on. 1Ye-coon or .1Yai-koon is, however, the name of the whole north-east 
point of the island. North of Cape Ball, or Kul-tow-sis, on the east 
coast of Graham I sland, tho ruins of still another village yet remain. 
It is said to have been populous, and is neat· somo excellent halibut 
banks. It is doubtless that called A-se-guang in :M:r. Work's list, and 
said to have nine houses. 

Tl-ell is the name of a tract of country north of the entrnnce to Lnrgeoldhouse 
Skidcgate, between Boulder Point and the mouth of a large stream 
twelYe miles beyond it. About nine miles from Boulder Point, some 
posts arc still standing, of an old house which mu t have been of great 
size and built of very heavy timbers. This was erected by the Skide-
gatc chief of one or two generations back, concerning whoso great 
size and powers many stories aro current among tho Ilaidas. The 
region came into the possession of Skidegate as the property of his 
wife, but was afterwards given by him to the Skcdans of that day as 
a peace-offering for the wounding 01· killing of one of his (SkcdAns) 
women. The tract thu:; now belongs to Sk:edans, and is valued as a 
berry ground. 

Skit-ei-get, or Skidcgatc Village as it is ordinarily called, situated inS~idegate 
the inlet of the same name, and extended along the shore of a wide village. 
bay with sandy beach, i,; sLill one of the most populous Haida villages, 
and has always been a pince of great importance. It has suffered more 
than most places, howcvcl', from the habit of its people in resorting to 
Victoria and other towns to the south. There are many unoccupied 
and ruinous houses, and fully one-half of those who still claim it as 
thcil' residence arc generally absent. The true name of the town is, I 
belie,e, Hyo-hai-ka, while Skit-ei-get is that of the hereditary chief. It 
is called Kil-hai-oo by the Ti!himsians. There are now standing in this 
village about twenty-five houses, counting some of which the beams 
only remain, and several which arc uninhabited. Of carved posts 
there arc in all about fifty-three, making on an average two for each 
house, which was found al so to be about the proportion in several other 
])laces. Nearly onc-halfof these are monumental posts or x-at, it being 
rare to find more than a single door-post ot· ke-xen for each house. l\fr. 
Work assigns forty-eight houses to this place, which is not improbably 
correct for the date tow hicb he refers, as there are signs that the village 
has formerly been much mol'c extensive, and the Skidegate Ilaidas 
themselves 110\er cease to dwell on the deplorable decrease of the 
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population and ruin of the town. One intelligent man told me that he· 
could remember a time-which by his age could not have been more· 
than thirty years ago-when there was not room to launch all the 
canoes of the village in a single row the whole length of the beach, 
when the people set out on one of their periodical trading expeditions 
to Port Simpson. The beach is about half a mile long, and there must 
have been from five to eight persons in each canoe. It is not improb­
able that this is a somewhat exaggerated statement, but it serves to 
show the idea of the natives themselves as to the extent of the 
diminution they have suffered. 

Dixon cruised northward along the east coast of the Queen Charlotte 
Islands about as far as Skidegate, in July, 17.87, whence he turned 
southward for Nootka. Re did not come to an anchor, but gives the 
following particulars, probably relating to the people of this place*:-

"Early in the afternoon (July 29th) we saw several canoes coming 
from shore, and by three o'clock we had no less than eighteen along­
side, containing more than 200. people, chiefly men; this was not only 
the greatest concourse of traders we had seen, but what rendered the · 
circumstance additionally pleasing was the q nantity of excellent furs 
they brought us, our trade now being equal, if not superior to what 
we had met with in Cloak Bay, both in the number of skin , and the 
faci li ty with which the natives traded, so that all of us were busily 
employed, and our articles of traffic exhibited in the greatest variety; 
toes, hatchets, bowels, tin kettles, pewter basons, brass pans, buckles, 
knives, rings, &c., being preferred by turns, according to the fancy of 
our numerous visitants. Amongst these traders was the old chief, 
whom we had seen on the other side of the islands, and who now 
appearing to be a person of the first consequence, Captain Dixon per­
mitted him to come on board.t * * * On our pointing 
to the eastward and asking the old man whether we should meet with 
any furs there, he gave us to understand that it was a different nation 
from his, and that he did not even understand the language, but was 
always at war with them; that he had killed great numbers and bad 
many of them in his possession. 

"The old fellow seemed to take particular pleasure in relating these 
circumstances, and took uncommon pains to make us comprehend his 
meaning; he closed his relation with advising us not to come near· 
that part of the coast, for that the inhabitants would cer tainly destroy 
us. I endeavoured to learn how they disposed of the bodies of their 

•Possibly to those of Cumsbewa Inlet. His latitucles for the southern part of the islands· 
are inexact, as Vancouver remarks. 

t This man may have been the Skidogato chief, ancl was probably only on a visit when seen 
on the west coast. He had no skins to sell at that time . . 
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enemies who were slain in battle; and though I could not understand 
the chief clearly enough positively to assert, that they are feasted on by 
t he victors; yet there is too much reason to fear , that this horrid 
custom is practised on ihi part of the coast; [!] the heads are always 
preserved as standing t rophies of victor y . 

" Of all the Indians we had seen, this chief had the most savagcChiefofre-
markable ap­

aspect, and his whole appearance sufficiently marked him as a proper pearance. 
person to lead a tribe of cmrnibals. 1Iis stature was above the common 
size; his body spar e and thin, and though at first sight he appeared 
lank and emaciated, yet his step was bold and firm, and his limbs 
apparently strong and muscular; his eyes were large and goggling, 
and seemed ready to start out of their sockets; his forehead deeply 
wrinkled, not merely by age, but from a con tinual frown; all this, joined 
t o a long visage, hollow cheeks, high, elevated cheek bones, and a 
natural ferocity of temper, formed a countenance not easily beheld 
without some degree of emotion. However, he proved very useful in 
conducting our traffic with hi s people, and the intelligence he ·gave us, 
and the methods ho took to make himself understood, showed him to 
possess a strong natural capacity. 

"Besides the large quantity of furs we got, from this party, (at least 
350 skins) they brought several racoon cloaks, each cloak consisting 
of seven racoon skins, neatly sewed together; they had also a good 
quantity of oil in bladders of various sizes, from a pint to near a 
gallon, which we purchased for rings and buLtons. This oil appeared 
to be of a most excellent kind for the lamp, was perfectly sweet, and 
chiefly collected from the fat of animals. " 

On the following day some of the ame people, in eight canoes, fii~lt':°pted 
again came alongside, but had very few and inferior skins, their store 
being nearly exhausted. An attempt was made to steal some of the 
skins already purchased, on which several shots were fired after the 
offending canoe. On the day following, while endeavouring to make 
outhward with baflling winds, the vessel was followed by a canoe 

containing fourteen people, who said that one of their companions had 
since died from a wound inflicted. No resentment was, however, 
shown toward the ship's company on that account, nor any fear exhi­
bited on approaching the ship. The old chief, who seem. so much to 
have impressed the narrator, may very probably have been the same 
before referred to, and described by the Haidas as of great size and 
striking appearan ce . It is unnecessary to say that no evidence ofNocannibalism 
cannibalism properly so called is found among these people, t hough as 
a part of the cer emony of certain religious rites flesh was bitten from 
the naked arm; and in some cases it is said old people have been torn 
limb from limb and partly eaten, or pretended to be eaten, by several 
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of the coast tribes. No trace now remains in th e Queen Charlotte 
Islands of the custom of taking heads. It was formerly common on 
the west coast of Vancouver Islan I. The oil above mentioned was 
probably dog-fish oil, and con tained in the hollow bulb-shaped beads 
of the gigantic sea-tangle (..Macrocystis) of the coast. 

New village of On the west end of Maude I sland, a few miles only from the Skide-
Gold H arbour 
Indians. gate village, is now ituated what may be called the New Gold Harbour 

Abandoned 
villages. 

Cumshewa. 

Village. This has been in existence a few years only, having been built 
by the Haidas fo rmerly inhabiting Gold Harbour, or Port Kuper, on 
ground amicably purchased from the Skidegato Haidas for that 
purpose. The inlet generally known as Gold Ifarbour, is situated on 
the west coast, and can be reached from Skitlegatc by the narrow 
channel separating Graham from Moresby Island. The voyage, how­
ever , includes a cer tain length of expo;;ed coast, often difficult to pass 
in stormy weather, and the Indians, though still preserving their 
rights over the Go ld Harbour r egion, and living there much of the 
summer, find it mor e convenient to have their perman ent houses near 
Skidegatc. The populntion of the place is abont equal to that of th e 
Skidogate village, though its appearance is much less impos ing, as 1.be 
houses which have been erected, arc comparatively few and of small 
size, and there are as yet few carved posts. The two villages on the west 
coast, now almost abandoned by these people, arc called Kai-shun and 
Cha-atl,-tho former ituatcd near the entrance to Gold Harbonr, or 
Skai-to, the latter not far from the south-western or narrow entrance 
to Skidegate Channel. From one or both of these villages five canoes, 
with thirty-eight or forty i)eople, came off to the Queen Charlotte. A 
few women were in the canoes, from one of whom Dixon purchased the 
ornamental labret which he figures in the plate opposite page 208 of 
bis volume. 

The village generally known as Cumshcwa, is situated iu a small bay 
facing toward the open sea, but about two miles within the inlet to 
which the same name has been applied. The outer point of the bay is 
formed by a little rocky islet, which is connected "~ith the main shore 
by a beach at low tide. The name Cumshewa or Kumsbewa is thnt of 
the hereditary chief, the vill age buing properly call ed Tlkinool, or by 
Tsbimsians Kit-ta-u;as. There are now standing hero twelve or four­
teen houses, several of them quite ruinous, with over twenty-five carved 
posts. The population is quite small, this place having suffered much 
from the causes to which the decrease in numbern of the natives have 
already been referred. 

The decayed ruins of a few houses, rcp1·esonting a former village, 
which does not appear to have been large, stand ju:;t outside Cnmshewa 
Inlet, beyond the north entrance point. 
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At the entrance to Cum hewa Inlet, on th e opposite ot· south side, is Skctl:ins village 

the Skedans village, ::lO called, as in former cases, from the chief, but of 
which I did not learn the proper name.* This is a place of more 
importance than the Cumshowa village proper, and appears always 
to have been so. Many of the houses are sti ll inhabited, but most look 
old and moss-g rown, and the carved posts have the same aspect. Of 
housei; there arc now about i:;ixtoon, of posts forty-four. At the t ime 
of our visit, an old woman was having a uew post erected in memory 
of a daughter who had died some years before in Victoria. The 
mother having amassed considerable property fo~· the irnrpose, was 
prepared to make a di stribution when the post had been fairly put up. 
The village borders the shore of a semicircular bay, which forms one 
side of a nanow, shingly neck of land conn ecting two remarkable little 
conical hill s with the main. 

Ktue's Village, properly call ed 'Tanoo, or by the Tshim~ians Lax-skik, Klue village. 

is situated fourteen miles southward from the last, on the outer side of 
the inner of two exposed islands. Th e channel between the islands is 
so open as to affoL"d littl e shelter , while t he neighbomhood of the 
v illage is Yery rocky, and must be dangerous of approach in bad 
weather. ThoL"e arc about thirty carved posts here, of all heights and 
s tyles, with sixteen honsos. The vil lage, extending round a lit tle 
rocky point, faces two ways, and cannot easily be wholly r;een from 
any one point of view, which causes it to look loss important than the 
last, though really possess ing a larger population than it, and being in 
a more flourishing state tkm any olsowhero seen in the islands. There 
were a considerable number of str::wgers here at the time of our v isit 
in July, 1878, engaged in the erection of a carved post and house for 
the chief. Th e nights arc given to dancing, while sleep and gambling 
divided t he portions of the day which were not employed in the 
business in hand. Cedar planks of great size, hewn out long ago in 
anticipation, had boon towed to the spot, and were now being dragged 
up the beach by the united efforts of the throng, dre sod for t he most 
part in gaily-colouL"ed blankets. They harnessed themselves in clusters 
to the ropes, as the Egyplian;; aL"e represented to have done, in their 
picluros, shouting and yo-hooing in strange tones to encourage 
themselves in the work. 

The K:un-xit Village is the most southern in the Queen Charlotte N:instnnce 

I slands. It is generally known as Ninstanco or Nin-stints, from the village. 

name of the chief, and is situated on the inner Hide of Anthony Island 
of t he Admiralty sketch of Houston Stewart Channel. The villages 
marked as occuring in Houston Stewart Channel, on the same Rkotch, 

• J'\Ir. J. G. Swau inccdentally refers to it as Koona , p. 5, 011. cit. 
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do not exist; they have been little collections of rude houses for tempo­
rary use in summer, and have now disappeared. There are still a good 
many Indians here, but I have seen the place only from a distance, and 
know little about it. When off this place on July 23rd, Dixon was visited 
by eight canoes containing "near one hundred people," probahl.r for 
the most part men, as it is mentioned, on the next day, that about 180 
people, men, women, and children, came out to the ship. 

Besides the last mentioned, and the two villages near Gold Harbour, 
there were formerly two or three other places where Haidas were 
resident on the west coast of the islands. One of these was at Tasoo 
Harbour, which is reported to be a large sheet of water. I could not 
learn whether the village here was a permanent one, but think it must 
have been so. It is not improbably that designated Too in M:r. ·work's 
list, and is marked on an old sketch of the islands as standing on the 
north-west side of the harbour. A village was situated on the island 
called Hippa by Dixon, of which the Haida name was, I believe, 
__ }[us--too. Dixon gives a ~ketch of the island and village in the volume 
already referred to. Under date July 7th, 1787, he writes of this 
place.-

IIippah I sland. "About two o'clock in the afternoon, being close in shore, we saw 
several canoes putting off, on which we shortened sail, and lay too for 
them, as the wind blew pretty fresh. 'l'he place these people came 
from had a .-ery singular appearance, and on examining it narrowly, 
we plainly perceived that they lived in a very large hut, built on a 
small islaml, and well fortified after the manner of an hippah, on 
which account we distinguished this place by the name of H ippah 
Island. 

"The tribe who inhabit this hippah seem well defended by nature 
from any sudden assault of their enemies; for the ascent to it from the 
beach is steep, and difficult of access; and the other sidelil are well barri-­
cadoed with pines and brush wood; notwithstanding which, they have 
been at infinite pains in raising additional fences of rails and boards; 
so that I should think they cannot fail to repel any tribe that should 
dare to attack their fortification. 

"A number of circumstances had occurred, since our first trade in 
Cloak Bay, which convinced us, that the natives at this place were of a 
more savage disposition, and had less intercourse with each other, than 
any Indians we had met with on the coast, and we began to suspect 
that they were cannibals in some degree. Captain Dixon no sooner 
saw the fortified hut just mentioned, than this suspicion was strength­
ened, as it was, he said, built exactly on the plan of the hippah of the 
savages at New Zealand. ·we purchased a number of excellent cloaks, 
and some good skins from the Indians, for which we gave a variety of 
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article;;, some choosing toes, and others pewter basons, tin kettlos, 
knives, &e. This tribe appeared the least we had yet soon ; I could 
not r eckon more than thirty-four or thirty-six people in the whole 
party; but t hen it should be com~iderod that these were probably 
chosen men, who perhaps expected to moot with their enemies, as 
t hey were equally prepared for war or trade." 

It is }JOssiblo that the 'fortified hut ' soon by Dixon wa a palli;;aded Villag~ okn 
Fred en c 

enclosure intended for times of danger only, and not the village usually Island. 

inhabited. Such a retreat formerly existed on the litLle island opposite 
Skidegate Village, thongh no trace of it now r emains. 

The last village of which I have any lrnowledge, stood formerly on 
or very near Frederick I sland of the maps. Its name, or that of the 
island, was Susk or Sisk. It is reputed to have been populous, but 
may never have been.very important. llaidas belonging to this tribe 
came off to the Queen Charlotte on the 5th and 6th of July, "bringing 
a number of good cloaks, which they dispo eel of Yory eagerly." It is 
remarked further that:-" These people were evidently a different 
tribe from that we met with in Cloak Bay, and not o numerous; I 
could not reckon up more than i:;eventy-five or eighty persons along­
side at one time. The fm·s in each canoe seemed to be a distinct 
property, and the people were particularly careful to pre\ent their 
neighbours from seeing what articles they bartered for." 

P opulation of the Queen Charlotte Tslands. 

As the population of the Queen Charlotte Islands has decreased, the 
smaller and less advantageously situated towns have been abandoned 
by the survivors, who have taken up their abode among the larger 
t ribes to which they have happened to be related by marriage or 
otherwise. Wh en the Indians are questioned as to why ijiese places 
have been g iven up, they invariably say that all the people are dead, 
which may not be absolutely correct. Not any of the inhabited villages, 
however, now contain a tithe of the people for whom houses are yet 
standing. 

It is \ery difficult in all cases to form estimates of the number of the E~tim~te in, 

b . . l t . b h fi t d. d l . . f Dixon s a ongma n es w en rs 1scovere , arn it is a common error, rom narmti've. 

the too literal acceptance of the half fabulonl:l stories of the survivors, 
to g reatly over-e timate the former population. The writer of the 
narrative of Captain Dixon 's voyage has cedaiuly not fallen into th is 
mistake. H e writes (p. 224) :-"The number of people we saw during 
the whole of our traffic, was about eight hundred and fifty; and if we 
suppose an equal number to be left on shore, it will amount to one 
thousand seven hundred inhabitants, which, I have r eason to think, 
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will be found the extreme number of people inhabiting these islands, 
including women and children." It is to bo romemhered that Dixon 
not only did not anchor in any of the ports, but that most of the time 
he kept so far from the shore as to render it improbable that more 
'than a small proportion of the able-bodied men of each tribe should 
visit the ship. 

The number of sea-otter skins obtained by Dixon during the cruise 
about the Queen Charlotte Islands was 1821, "many of them >ery :fine; 
other furs we found in less variety here than in many other parts of 
the coast, the few racoons before mentioned, a few pine-martin, and 
some seals, being the only kinds we saw." 

T:ib1 lte. ofpo-M I have been so fortunate as to obtain from Dr. W. F. Tolmie the 
JlU a ion by r. 
John Work. subjoined estimates of the numbers of the Haida tribes. These were 

made between the years 1836 and 1841 by the late Mr. John ·work, 
and, though not framed from personal acquaintance with the Haida 
·country, are supposed to be based on the most reliable source><, with 
which Mr. Work's long residence on the northern part of the coast of 
British Columbia had made him familiar. It is likely that oven at 
this date the population of the islands had somewhat decreased, but in 
all probability not Yery materially. On examining the table it will 
bo found that the villages are grouped under the common names in 
some instances, and that it is at times difficult to recognise what place 
it1 referred to. I have, however, endeavoured to test the table iu 
regard to those places with which I am familiar, by comparing the 
relative importance of the different localities at present with that 
assigned to them here, and otherwise, and am persuaded that the 
figures are substantially correct, and probably rathee an under than an 
over-estimate if taken to represent the population when :first brought 
into contact with the whites. 

Totals. The total number of IIaidas living in the Queen Charlotte Islands, 
as given by Me. Work, is 6593. The whole number of the Haida 
nation, including the Kai-ga-ni Haidas, 8328. The number of people 
assigned to each house in the Queen Charlotte Islands, according to 
Mr. Work's table, is found to bo about thirteen, which, taking into 
consideration the size ot the houses and manner of living, is very 
moderate. 
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E stimate of the Number of Ifaida and Kai-ga-ni Indians, malle between the 
years 1836 and 1841, by John 1Vork, Esq. 

NA"E· l\Ien. ·women. Boys. Gir!o. Houses. 

- - --- - ---

( Y ou-ah-noe ... . .... . .. .... . .. 68 70 44 52 18 

I Click-ass . ........... .... . . .. 98 105 102 112 26 

·..; Qui-a-hanless ... . ......... . ... 30 35 42 41 8 'F 
"' "" How-a-guan ....... . ...... .... 117 121 113 107 27 ·.!. 

~ 
Sbaw-a-gan .. .. ...... . . . .. .... 53 61 5-! 14 61 

Cbat-ch ee-ni e .•.•..••........ 65 62 59 f>3 18 

---
T otals ...... .. .• ..•.•.... ~31 454 414 436 111 

- - - - ----- ------ ---

( Lu-lan-na ..••. . ....... ... . ... 80 76 69 71 20 

I Nigh-tasis ... .. .... . . . ....... 70 69 72 69 15 

I Massette .• . .. .. . .. ..... . . . .. . 630 650 589 604 160 

Ne-coon ..... .. ... . ....... . .. 2-! 27 29 42 

I 

r;. 

I A-se-g-uang . . . . • . . . ... . .... .•. 34 31 27 28 9 

. I Skid-de-gates ...... ....... .. .. 191 182 176 189 48 
{l 

H ·,; i Cum-sha-was ................. 80 63 69 20 

t:q I Skee-dans . ... . .. .... ..... . .. 115 121 98 105 30 

I Quee-ah ... ... .. ...•••. .. . ... 8 7 79 I 68 74 20 

I Cloo ••••••.. . .. .. ... . ... .... 169 164 105 107 40 

Kish-a-win . .. .. ... .. .. ....... 80 74 85 90 18 

I Kow-welth ... . .. .. .......... . 131 14.6 145 139 35 

L Too . ... .... ...... . .. . . .• .. .. 45 49 50 52 10 

\ 

____ , ____ ----

Total s .......... . . ....... 1736 1742 1476 1639 430 
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~resentgopula- The present population of the northern end of the Queen Charlotte 
t~f~n~~.t e Islands is roughly estimated by Mr. Collison, the missionary there, to 

number about 800. In Skidegate Inlet about 500 Haidas now remain, 
aud are probably nearly equally divided between the two villages above 
described. Without referring in detail to the other villages, for which 
no sufficiently precise information was obtained, it is probable that the 
total population of the islands at the present time is from 1700 to 2000. 
In this estimate it is intended to include all the Haid as belonging to 
the islands, even those who live most of the time away from their 
native villages. From Skidegate Inlet and places south of it, a large 
proportion of the natives are always absent, generally in Victoria. 
From the north end of the islands comparatively few go to Victoria, 
while a good many resort to Fort Wrangel and other northern settle­
ment_ 

Number of the 
Kai-ga-ni. 

Ultimate 
·destiny of the 
Haidas. 

The number of the people of the same stock in the southern part of 
Alaska, who may be classed together as Kai-ga-ni, is estimated by Mr. 
W. H. Dall at 300.* 

Notwithstanding the alarmingly rapid decrease of the Haida people 
during the century, it is not probable that the nation is fated to utter 
extinction. Like other tribe;; brought suddenly in contact with the 
whites, they will reach, if they have not already arrived at, a certain 
critical point, having passed which they will continue to maintain 
their own, or even to grow in numbers. As already indicated, the 
Haidas show a special aptitude in construction, carving, and other 
forms of handiwork; and it should be the endeaYom· of those interested 
in their welfare to promote their education in the simpler mechanical 
arts, by the practice of which they may be able to earn an honest 
livelihood. When the fisheries of the coast are properly developed, 
they will also be found of great service as fishermen; and were there a 
ready sale for cured fish, they might be taught so to improve their 
native methods as to ensure a marketable product. Saw-mills must 
soon spring up in the Queen Charlotte Islands to utilize their magni­
ficent timber, and it is probable that in the course ofyearti broad acres 
of fertile farms will extend where now unbroken forest stands. In 
such industries as these the natives may also doubtless be enlisted, 
but before they can be prosecuted justly the Indian title must be 
disposed of. Thi~, in the case of these people, will be a matter of 
considerable difficulty, for as we have already seen, they hold their 
lands not in any loose general way, but have the whole of the islands 
divided and appol'lioncd off as the properly of certain families, with 

* United Stnle8 Geolo11ical 11.nrl Geographical Survey of the Rocky :.\fountain Region; 
Contributions to ::-forth Amcri0«n Ethnology. Vol. J., p. 40. 
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customs fully developed as to the inheritance and transfer of lands. 
The authority of the chiefs ii:; now so small that it is more than 
doubtful whether the people generally would acquiesce in any bargain 
between the chiefs in an official capacity and the whites, while 
the process of extinguishing by purchase the rights of each family 
would be a very tedious and expensive one. The negotiations will 
need to be condLtcted with skill and care. At pl'Csent, anyone requir­
ing a spot of ground for any purpose, must make what bargain he can 
with the i)erson to whom it belongs, and will probably have to pay 
dearly for it. 
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Al'P EN DIX B. 

VOCABULARY OF THE HAIDA INDIANS 

OF TUE 

QUEEN CHARLOTTE ISLANDS. 

The following vocabulary, though by no means complete, may serve 
to represent the Haida language for purposes of linguistic comparison. 
:Most of the words were obtained by myself from i11tcllige11t natives, 
often through the medium of the Chinook jargon, aided by drawings 
or explanaLious, and in some cases by a slight knowledge of Eng li sh 
in my informant. "While gcncl'ally correct, it may Lhercforc in ~omc 
cases be in error, and in occasional instances phrnscs or short son tcnccs 
seem pretLy obviously to have been given in place of single wordR. 
It is also to be observed that the ~fasset and Skidegatc dialect:; arc not 
so diverse as they might appear to be on a slight examinaLion of the 
foiLs, for while in most cases the same wurd has been obtain ed iu each 
locality, but with some degree of modification, noL infrequently a 
different word with the t:1ame or similar meaning has boon subsLitutcd, 
though thaL set down in the other di~tlect may also be well understood. 
lt may farther be remarked thaL the syllable tl or hl prefixed to many 
words, probably in mot:1L cases represents the article, but where I have 
not been sm e of this l have b01:iitaLcd to rernove i !. The words, 
before being wriLLen down, were invariably repeated by myself til l I 
succeeded in pronouncing them to the satisfaction of my instructor. 

The indefinite character of Lho pronunciation of an unwritten 
language rn so marked, in most of ihmic with which 1 have had to do, 
that in the absence of pcl'tional familiariLy with the language, the use 
of a complete and highly elaborated system of orthography is in 
practice almost impossible. I ha\e therefore employed, with~ little 
alLcration, that suggested in No. 160 of Lhc Sm i Lbsonian Miscellaneous 
Collections, entitled Instructions for Research relative to the Ethnology 

12 
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and Philology of Arnerica. The value of the principal rharnclcrs 
used, accord ing io the scheme adopted, is as follows:-

a as long in father, short in German hat (nearly as in English what). 
e as long in they, short in met. 
i as long in rnarine, short in pin. 
o as long in note, short in home or French mot. 
oo as long in fool, pool. 
u as in but. 
(Ii a in aisle. 
oi as in oil. 
ow as in how. 
eu as in plume. 
y as in you. 

x represents the guttural sound sometimes indicalecl by eh or gh. 
The long value of vowels is distinguished by the macron, thus d, e; 

tho shor t vah1c by the breve, thus a, e. 
The words ar c ananged nearly in the order of lhot:ic in the Introduc­

tion to the Study of Indian Languages by J. W. Powell. I am indcLLcd 
to Mr. Powell fol' copies of this publication, which have been of 
e sential service. G. 1\1. D. 

ENGLISH. ___ ISKIDEGATE DIALECT. MASSET DIALECT. 
--------

l\{an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i-hling-a . ... ..... .... . . . 
Woman .. ... . ..................... xa·da ....... .. . .. ..... . 
Old inan ............. . ..... .. .... kei-a . ....... . .......... ka-a. 
Old womar: ..................... kei-a ................... nun-kea-t::a-da. 
Yonng man ........ .. ............ ka-ha . .. .... ............ ci-i-tling-a. 
Young woman ................ .. he-tot-i-na-ha .......... a-t::ed-a. 
Boy. . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ha-tlel-a. 
Girl. . . . .. .. . . . . . . . . . . . . . . . . . . .. . . . . . ........ ............... . xa-da-hl.t-zoo. 
Infant .... .... .. .. . ..... .. .. . .... .. koo-del ... .. ......... na-a-tzoo-t::oo. 
Widower ... .... ........... ....... tt-!i.ung·ut-a . . ......... a-wah-tl-t::a-koo-tl. 
Widow . . . . . . . . . . . . . . . . .. .. . . . . . . . . " . . . . . . . . . . t/-klcil-koo-tlh. 
Bachelor (old) .. . . ........ ...... . skung-im-ta ....... .... . kum-il-xa-dn-ang. 
Maid (old)... .... .. . . . ......... ... " ....... .. .. . kum-la-in-a-ing. 
Ilead ... ..... ... . . .................. kiid-::e ...... ........ .... kcttz. 
Hair . ........ ... .... .. .. .. .. ..... . ka skai-tl ... ...... ..... katt-kai-tl. 
Crown of t he head ............. tl-had-::e ............ .. . kling-oot::. 
Scalp ............................. kas-it . ...... ............ kcUz-kul. 
Face . ... ... .... ... ............ . ... . hoang·a .............. hang-e. 
For ehead ........................ kwul . . ........... .. .... 7.wul. 
Eye ......... . . ...... ........... ... .. hung-e ... . ... . .. ........ hung-e . 

. Pupil of the eye . .. ... ....... . .. hung-ihl-tan-gai ... ... hung-krm. 
Eyelash . .. .. .... ... ... ... ..... .. .. hung-ihl-ta-gut-se . ... hung-il-tci-kwut::. 
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ENGL! IJ. SKIDEGA'rE DIALECT. MAsSET DIALECT. 

Eyebrow . ..... .............. .. ... skets-how ............. skiiltz. 
U pper eyelid .. ... . ...... . . ....... hung-a-kal ............ hung- lent. 
Lower eyelid ................... hung-kwa-ul . .. ...... . hung-k1ca-ul. 
lpar-lobe .......................... geu-tun-gai ...... ...... geu-stiii. 
har . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . geu . . . . . . . . . . . . . . . . . . . . geu. 
Perforation in eur .............. . geu-hel .. .. ........ ...... geu-stai-ktl. 
External opening of ear ...... geu-katle .... .... ...... . geu-hel. 
Nose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kwitn ... ....... . ...... . , kwun. 
Ridge of nose. . . . . . . . . . . . . . . . . . . kwun-o-na .... . .. .. .... kwun-il-kon. 
Nrnitr il . .. ... ...... .... ........... kwun-katle . ... ........ . kwun-zool. 
Septum of nose ........ , ... . ... .. kwun-tun-gai ...... ... . k1cun- ihl-tatz. 
Perforation of septum of nose kwun-Ml ..... ... ....... kwun-ki-tl-li . 
Cheek ..................... ........ . kun-tse-da . ...... ..... . tl-tzut. 
Beard .......... .. .... . ..... . . ...... skoic-re . ... .... . ... .. .. kcii-ou:-ci . 
.M:ouih ..... .. .............. . .... . het-le .................. hat-le. 
Upper lip .. . .. ... ... . .. . .. ........ kut-si-nm . .. .... ...... k1coo-se-oon. 
Lowerlip .............. , . . . . .. .. . . " . .. ... ....... kwoot-had-goo-se. 
Tooth ......................... , . . . . tsing-a .. . . . . . . . . . . . . . . . . tsing. 
Tongue................ ... ......... tang-il .. ... , ........... tang-il. 
Saliva .............................. klan-a .. .. ... ......... . . klan or tltii. 
Palate ............. ..... . .......... shing-i-je .... .. . .. ...... sing-itz. 
' rhroat .. ..... ..... ........ ........ ka-gin-zoo ....... .. .... ka-,r;in-zoo. 
Chin ............................... tl-kai ............... .. . tl-kai. 

eck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hil ... ............. ... . hil. 
Adam's app le . ......... .... . .. .. .......... ...... ... ....... tsis-tiing-a. 
J3ody ... . . .... ........... .. . ....... ka-tte .................. hloo. 
Shoulder . ......... . . ..... ... ... .. slml ..................... skul. 
Should.er-blade . . . . . . . . . . . . . . .. . . slcul-ka-ul-ting-e ...... skul-ii-ul. 
Breast of a mai1 .. .... . . ....... .. klin-e-we . ............... tlin-oo-a. 
Breast of a woman ....... ...... " . . . .. . . .. . . . . . tlin-loo-e. 
Nipples ......................... .. . klun-e-we-lam-a ....... klin-oo-e-hoot-zoo. 
IIip .. ... . ..... .. .... .. .. ..... .. .. .. . . .... . .................... anl-kican. 
Waist .................. .. .......... kool-tung·e . ..... .... .. . 
Belly ............ ... ...... .... . ... ki-xi .. ................... kltz. 
Navel ........................... ... skil ............. .. ..... . 
Right arm ............ .. ......... hie .............. .. ...... sol-goost. 
L eft arin . . . .. . . . . . . . . . . . . . . . . . . . . " ........ ..... ... .. .... slan-goost. 
Arm-pits . ........... .. ....... .. .. skwt-a-ka-tli .......... skwut-ka-tle. 
Arm above elbow .. ............ . hie-kwul. .. .. .. .. .. .... hie-kwul. 
Elbow ....... .... . ... ... . .... . ...... hie-tsi-kwe ............ hi-kwus-e. 
Arm below elbow ............ ... hea-kow ... ........... hea-kow. 
Wrist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . slai-kwul-ting-e . . . . . . . sle-kwol-tung-e. 
Iland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . slai . . . . . . . . . . . . . . . . . . . . . stlai. 
Palm of hand .... ....... ........ stl-ka-gun ............. stlai-kan. 
Back of han<l. ..................... stl-oona .. .... ...... .. . stlai-skwai. 
!fingers ...... ....... ........ ..... slai ........ ............. stle-kung-e. 
Thumb . . .. . . . . . . . . . . . . . . . . . . . . . . . . stl-kwo-da . . . . . . . . . . . . . stle-kwai. 
Point of finger ................. . stl-koon-a .... .. . .. ..... . 
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Second finger ... .. .. .. .. .. .. .. . .. ........................ stlai-ok-se. 
Little f:ingcr ..... ................ stl-kwo-da ....... ...... stla-vt. 
Finger-nail ............... . ..... stl-kwun ....... .. ..... . slla-kwun. 
Knuckle .................. .. ....... stl-tarn-i-re ............ stt-tum-ai. 
Space between knuckles ...... stl-ke-ta-se ........... .. 
Rump .................. ....... .... stl-hul .................. stlool. 
L eg... .......... .. .. .. . . . . .. .. .. . .. kial .. .. . . . . .. .. .. .. .. . . . kwul-o. 
L eg a born knee . .. .. .. .. .. .. .. . til.. ...... ... . .......... tel. 
Knee .............................. kwul-lo .. ...... .... .. . . kwul-o-kutz. 
Knee-pan ...... .. ... ............ . . ku;ul-oo-ka-run-ge .... kwul-o-hal. 
Leg below knee ................ kiatl-ka-run .. ...... .. 
Calf of leg ........................ kiatl-kou: ............ . kiatl-kow. 
Ankie ........... .......... ........ sta-kwul-ting·e ......... stai-kwool-ting-ai. 
Ankle-bone . .... ...... .. ... .. .. .. tarn-a-re .. ... .. ...... . tum-ai. 
Instep .... .. ................ ....... sta-oona ...... ..... .... sta-oon. 
Foot . . .. .. . ............... .. ...... . stai .. . .. .. .. .. .. .. . .. . kl-stai. 
Sole of foot ........ ..... ......... stiik-a-run ............. stai-kan. 
Heel .. ................. . ...... ... sta-kwai ............... sta-kwo-~e. 
Toe .......... .... ... .......... ...... sta-kung-e ..... ....... sluk-ung-e. 
Large toe . ...... . .... ............. sta-kicun-e .... .. ...... sta-kwai. 
Fourth toe ......... ............ ... sta-kwo-ta .. ......... ... sta-vt. 
Toe-nail .......... ... ..... .. ... .... sta-kwun ..... ... ..... .. 
Blood .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. kai . .... ......... ........ iii. 
V cin or arlc1T ......... .... .. ... . kai-ins-ki-a .... .... ... . ai-ins-ki-a. 
Brni n ...... ............. ..... ...... ka-sin· tsin-a ........... ka-sin-tzung. 
}lea rt ............ . ................ kou-ga ................... kook. 
Kidney ......................... .. ... ......... .... ........... tl-xai. 
Lung ..................... . ....... hl-koo-hoo-whe .. ....... tl-koo-whe. 
Livc1· ........................ ...... tl-kwul ...... .......... .. 
Stomach .................. .. ...... ke-tzi . ................. kitz. 
Rib . . . .. . .. . .. .. .. . . . . .. . . .. .. . .. .. he-we...... .. .. .. .. .. . . he-we. 
Pulse ............. ................. ..... .. .. .. .. .. .. .. .... . . stlai-hai-hfl-tung. 
V eriebrm .... ...... . ....... ........ .. ......... . ............. tsoo-i. 
Spine .. . .. .. .. . . .. .. . ... . .. .. .. . .. tsoo-i ............. ....... ke-tzat. 
Fool-print .. .. .. . .. .............. sta-sil . ...... ..... ....... sai-sil-e. 
Intestine ......................... lan-e . . ...... ...... ...... slan. 

The fo llowing wore],; expressi ng re l atio n sh ip~, were obtained for me 
by t he Hev. Mr. Oollison, of MaHHet, and were wrillen down by him in 
conformi ty with the mmal Engli~h mode of pronouncing ihe vowels. 
I have thought it bmit not to attempt lo bring it into uniformity with 
the r e t of the vocabulary by transliteration.-

ENULISH. MASSE'r DIALECT. 

Wife said by husband...... ... ...................... ..... cha or sha. 
Husband said by wife .. .. .. .. .. .. .. .. .. . .. .. . .. .. . .. .. .. . tla-hal. 
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ENGLISH. 

Son said by father ...................................... . 
Father said by son .. .. .. .. .. .. .. . . .. .. .. .. .. . .. .. . .. .. . 
Son said by mother .................................... .. 
]\'[other said by son ...................................... . 
Daughto1· said by father .............. .... ........ ...... . 
Bather said by daughter ................................ . 
Daughter said by mother .............................. . 
Mother said by daughter ..... .... ..... ... .... ... ........ , 
Youngor sister said by elder brother ................. . 
Elder brother said by younger sister ............... . 
Youngor b!'othor said by elder brother ........... .. 
Elder brother Raid by youngel' brother ............ . 
Younge!' brother said by elder sister .............. .. 
Elder si;iter said by younger brother .............. .. 
Younger sister said by older sister ... .......... .... . . 
Elder sister said by younger sister ................. .. 
Elder son's wife said by father ...................... .. 
Ilusband's father said by wife ........................ . 
Elder son's wife said by mother ................... .. 
Hm1band's mother said by wife ....................... . 
Elder daughter's husband said by father .......... .. 
Wife's father said by husband .... .... .......... ...... . 
Bider daughter's husband said by motho1" ........ . 
Wifo's moLhol' said by hu;1band ....................... . 
Younge!' son't:i wife said by father ................... .. 
Husband's father Raid by wife ...................... .. 
Younger son's wife said by mother ................. . . 
llm;band's mother said by wife ....................... . 
Youngor daughto1":; husband said by father ...... . 
Wife's father said by hu<>band ....................... .. 
Younger daughtol''s husband said by mother ..... . 
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keet. 
haung. 
kin. 
oway. 
keet. 
hah-ta. 
keet. 
ouay. 
chas-toon. 
da-i. 
toon. 
quia. 
toor.. 
chas-i. 
toon-ay. 
qui-ay. 
keet-cha. 
tlah-al-haung. 
keet-quia-cha. 
tlah-al-ow. 
keet-quia-tlahal. 
cha-haht. 
keet-quia-tla hal. 
cha-ow. 
keet-toon-cha. 
tlahal-haung. 
keet-toon-cha. 
ow-tlah-al. [hal. 
n-chada-keet-toon-t la­
cha-haung. [hal. 
n-chada-keet-toon-tla-

ENOLISII. SKIDEOA'l'E DIALECT. .AiASSET DrALEC'l'. 

Orphan ........................... tl-kin-git-a . 
.Father whose children have 

all died...................... . . pe-tul-ing-lwi-loo-a. 
Still-born child ................... ko-da-ka-tlug-a. 
God ............................... sun-i-a-tlai-dus. 
Soul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ka-tlun-dai. 
Devil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hai-de-tan-a. 
Medicine-man .. . .. . . . .. .. .. .. .. . slai-ga. 
Dead body ........................ tl-ko-da. 
Tomb-house ...................... sa-tling-un-nai. 
Box for the dead ............... sa·tling-un. 
Hat (any covering for head). ta-tsung. 
Head-dress of feathers......... hl-tun-wa. 
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Mask ............ .. ........ ....... . ni-.x_ung-wa. 
Medicine-man's necklace of 

bone ............... . . ... ..... .. . 
Loin-cloth, or breech-cloLh .. . 
111:occasin ........................ . 
Blanket .......... .. ......... . .... . 
Paint, black ...... .••.. ........ 

'' i·ed .......... ........... . 
" ~yello'v .................. . 

Tattoo marks . ... .............. . 
Tattoo marks on arms ........ . 
Buckskin .,. .................. ... . 
Beaver skin . . ................. . . 
Otter skin ,. ..... .... ............ . 
Awl, of bone .................. .. . 
Sinew ............... .... ........ . 
Thread, of sinew .......... ... . . 
Thread, of skin ........ ......... . 
Polo lodge .... . .............. , ... . 
Slab 10dge ............... . ....... . 
Door:way of lodge .............. . 
Smoke-hole .............. ....... . 
Mat ........... ..... ............... . 
. Bed ... ... ................... ..... . 
Fire ........................ ... .. . 
Blaze ............ .. ............... . 
Living coals . ................... . 

hl-ki-stii-ge. 
hl-kit-ki-kl-ge. 
stal-kun-gi. 
giat. 
hai-da-mas-ri. 
mesh. 
lcun-tiulh. 
ki-da. 
hia-lci-da. 
whoon. 
tsoon-lcul. 
nai-lce. 
kit-ul-lcow or lcwo-stlin 
hai. 
hai-thul-ga. 
lcai-tlul. 
nas-koo-sil. 
na. 
lciu. 
ki-nit. 
it-gush . 
tai-dun. 
tsa-no. 
lco-ha-gung. 
tas. 

Dead " . . . . . . . . . . . . . . . . . . . . . stun. 
Ashes . ................. .. . . ...... hl-tul-hait. 
Smoke .... ... .. ,. ....... ......... . 
Soot .. .. .. . .. ... .................. . 
Fire-place .. ..................... . 
Fire-wood .... ....... ........ .... . 
Poker ...... . . .. ....... .......... . 
Half-burnt brands .... ...... ... . . 
Bow of wood ............. . .. ... . 
Bow-string . .... .............. . 
Arrow ...... . . ....... ... ......... . 
Notch in end of arrow (for 

lcai-ow. 
hul-kat. 
tsan-oo-dan. 
tsan-oo. 
lcin-i-hl-tow. 
kot-hul. 
tl-lcU. 
slan. 
lcung-al. 

bow-string) .................. slo-sta-rai. 
Arrow-head of bone ............ slcoods-i-ta-lung. 
Glue . . . . . . . . . .. . . . . . . . . .. .. .. . . . . . . xa-tl. 
Quiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . how-it-kwo-de. 
War-club ......................... shid-ze. 
War-spear . . . . . . . . . . . . . . . . . . . . . . . . xatl. 
Fish-sp ear. ..... ...... . ........... lei-to. 
Armour of sea-lion's skin .... xit-as-lco. 
Helmet of same material. ... skutl-tad-zung. 
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Cttnoc . .. . . . . . .. . . . . . . . . . . . . . . . . . . 1.·loo. 
Drnm ........... .. ...... .. . . .... .. lcow-xa. 
!<'iRh-line . .................. . ... gin. 
L in e, of kelp ... . .. ............... tl-yai . 
.Fish-net ......................... . . l.·a-tlioo. 
Fi~h-hook .. ... .. .. ......... .. ... ta-whul. 
Pipe, of ~lone ..... . ...... .. ...... slcads-oot-la. 
Pipe-;;tern, of wood ........... kwai-slcads-010. 
Cup........... ......... .. .... ... ... slradl-ho. 
Iinrge wooden dish .. . . .. .. .. . kai-tla. 
Bowl ............................ lcn-nil-o. 
Slone morlm· .... .... ...... . ...... ta-ro. 
Stone pc:-; tie ........ .............. ta-ro-tsung. 
Fire-drill ......... . .... . ..... .. . hl-J,.ai-ge. 
Horn lad le ................ . ... . .. slcood-sla-gul. 
Axe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lcitl-xow. 
Adze. . . . . . . . . . . . . . . . . . . . . . . . . ... ... ho-ta. 
Knife .... ........... .. . .. .......... slro1c. 
Knifr-lrnndle .... . ......... .... . slcow-gi-gue. 
Knife-point ...... ..... .. . .... .. . skow-lrai. 
Knife-edge ..... . ........... ...... . slcow-lco-na. 
l\:nifc-back ........... . ......... slco1c-slcwe. 
Scraper . . . . . . . . . . . . . . . . . . . . . . . . . . . lcatl-lca-tla. 
Bornr .............................. lca-tul-o. 
Woman 's fish-knife .. .......... ta-Ira-do. 
Flou 1· • • • • • . • . • • • • . . • • . • . • • • • • • • • • • • hul-lc1ca-his-ta. 
Heal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lri-ra. 
IatiYe tol>acco ... ... .. .......... hai-da-kwul-ra. 

S Lew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ld-a-huls-a-goo-da. 
Doll ........... . ........ .. . ....... gU. 
Wooden rattle ..... .. ... .. ..... .. shi-sha. 
Song . . . . . . . . . . . . ..... . ........... 13lca- /ung. 
Beaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . tsung. 
Bear, (grizzly) ............... . . hoots. 

" (black) ... ... ........ .... . tan. 
Caribou . . . . . . . . . . . . . . . . . . . . . . . . . . xis-lcoo. 
Dog ....... ......... . ...... ... .... . ha. 
Oeer ..... . .. ............... ... .... lcat. 
El' mine . . ....... .......... . ... .... ldilc-a. 
Goat (mo un tain ) ....... . ... . ... niut. 
l\1ou~c (wood) ....... ....... ... si-ang. 
:Mole .............................. ka-gun. 
)for ten .... .. ..................... lwo-hoo. 
Otter ............... ............... sli-r;oo. 
Sea-otter . . . . . . . . . . . . . . . . . . . . . . . . . koh. 
Porcupi no . . . . . . . . . . . . . . . . . . . . . . . . owh-te. 
Rquirl'el (l'cd) .............. .... . tas-r;a. 
Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . koo-dze. 
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Weasel . . . . ....................... l.·liq-a-slci-da. [has. 
!hog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tl-kun-ko-;.;tal, or wuh-
Whale (whale-bone) ..... ..... lc1coon. 
Whale (killer) ........... . ... .. . slca-goot. 
Porpoise . . . . . . . . . . . . . . . . . . . . . . . . . skwul. 
Seal .. . . . ... . . .. . .... ... . ... .. .. . .. hoot. 
F ur-seal . . .. .. .. .. . .... . . ....... . . 7.~woun. 
Antlers . . . . . . . . . ..... .. .. . . .. .. ... kwa-i-hil-kian. 
Bone (of animal) . .. .. ........ . . slcood-;;e. 
Claw " ... . ... . ... . . . stlrlcwun. 
Dung " .. ... . .... . .. .. na-re. 
E ntrail s " ..... ........ . . ~tlan-e . 
Fat " . . . . . . . . . . . . . . . lcai-joo. 
Gullet '' . . . .. . ... ... . .. ka-gin-zoo. 
IIoof " . . . . . . . . . . . . . . . sta-koon. 
Hair " .. ...... . ..... tl-lcozo. 
Lieart " . . . . . . .. .. . .. .. lcoo-ga, 
J oin t " . . .. . . . ... . .. koo-Lo. 
L ungs " . . . . . . . . . . . . . . . tl-koo-hoo-whe. 
Bluejay .. . ... ..... ..... . .. . . . . . . . . klai-tlai. 
Crow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kaltz-da. 
Raven . . . . . . . . . . . . . . . . . . .. . . . . . . . . lw-ya. 
Crane . ... . ... . ... . .. .. .. .. ... .... hl-lco. 
Duck (mallard) ..... .. ..... .. . . ha-ha. 
Eagle (white-headed) ........ . lwot. 
Grouse (blue) ....... .. ... . . .. . .. slrow. 
Goose (Canada) . .. . .. .. . .. . ... . hl-lri-toon. 
Gull .... .... . .... ... .. .. ........... skin. 
Ilummiug-bird . . . . . . . . . . . . . . . . lca-tsi-ta-tsoo-a. 
Loon... .... ......... ..... . .. .. . .. .. ta-tl. 
Owl . . . .. . ... ... ... . ... . ... . ... . ... kut-li·1cun-es. 
Pelican ...... .... .. ..... .. ..... . .. slrai. 
Pigeon (sea) .......... ........... slca-tung-a. 
Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti-wlwon . 
Shag... . ... . ........ . . . . . . . . . . . . . . . lcel-o . 
Teal (green-winged) . .. . .. .. .. chi-goots-ricl. 
Woodpecker . .. ... . . .. ..... .. . .. . sloots-a-da. 
Beak or bill. . .. . . ............... /;;,oo-da. 
Mouth (of bird) ..... .. ... ...... het-ie. 
Tongue (of bird) ........... . ... tang-ii. 
Wings . . . . . . . . . . . . .. . . . . . . . . . . . . . . hiai. 
Cla>vs. .. ... .. ....... .. ..... . .. .. ... ta-lcoon. 
Egg .... ... ...... .... . .. ....... ... . !cow. 
Shell of egg .. .. ..... ....... ... .. hi-tul-ga-re. 
Yolk of egg . ......... ... .. .. .. ... xis-l;;,at-de-yai. 
White of egg ... . ... . .. . . .... ..... xilc-a-de-gai. 
Dog-fish . . .. . .. .. .. .. . . . . . . . . . . . . /,,a-hud-a. 
Halibut .. . . . . . . . . . . . . .. . . . . . . . . . . . hah-lco. 
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Salmon, (hook-bill) ............ tai-e. 
" (smallred) ............ ta-hit. 
'' (dog-tooth) .......... slca-gi. 
" (largest).... ... ... ..... ta-run. 

Trout.............................. ta-tlut. 
Shark ............................ ka-hut-ta-ow-ga. 
Herring . . .. .. .. .. .. .. .. . .. . . .. .. i-nung. 
Flounder . .. .. .. .. .. .. .. .. .. .. .. .. tal. 
Oolachen . .. .. .. .. .. .. .. .. .. . . .. .. sa-ow. 
Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . slcill. 
Mackerel . . . . . . . .. . . . . . .. .. . .. . . . . slcill-te-ga. 
Cod .. .. .. .. .. .. .. .. .. . . . .. . . .. .. .. stai-dai. 
Large-headed cod ............... ska-gai. 
Sculpin...... ... .. .. .. .. .. .. . .. . .. kai-ye and lcla-ma. 
Cardi um .. .. .. .. .. .. . .. .. .. .. .. . skial. 
Clams (small species) .. .. .. .. . ka-ga. 
Clams (large species) ......... skow. 
Mussel . .. .. .. .. .. . .. .. .. . . . .. .. . .. kul. 

" (large) ....... ....... ... ta-haow. 
Rock cod (red) ................ slcun. 

" (black) ............. ldts-ha-lang. 
Crab (common) .. .. .. .. . . .. .. .. ko-stan. 

" (large rough) ............ hoo-ga. 
Octopus ...... ...... :.. .. .. . .. .. . .. noo. 
Sea-urchin (large)............ . lcirun-ga. 

" (small) ............ kai-oots-ai-ool-ta. 
Star-fish ....... ........ .......... slca-um. 
Skate ........... . .............. .... Xi-tra. 
Mouth (of fish) .................. xin-e-he-tli. 
Eye (of fish)..................... ldn-e-hung-e. 
Gills . . . .. .. .. .. .. . .. .. .. .. .. .. .. .. Xi-in. 
Breast fin. .. .. .. . . .. . . . .. . . . .. .. .. xin-i-hia. 
Belly fin ....................... . hun-i-luri. 
Back fin .............. : ............ tl-lcoon-a. 
Tail fin. .. . .. . .. .. .. .. . .. .. .. .. .. .. stai. 
Scales.............................. hull. 
Herring eggs................... lcaw. 
Salmon " . .. .. .. .. .. .. .. . .. . Xi. 
Halibut " ................... hah-lco-lcled-a. 
Ant . . . .. . . .. .. .. . . . . . . . .. . . . . . . . . . koot-is-ka-how. 
Bee ............................... skal. 
Flee ............................... skai. 
Fly................................. kwul-hai-gwun. 
Mosquito ........................ tshirkul-di-gwa. 
Spider . .. .. . . . .. .. .. . . .. ... .. .. .. . kwot-ze-a. 
Bud of tree .. .. .. .. .. .. . .. .. .. .. . slcans-a-skin-an. 
Leaf ............................... hil. 
Branch • .. .. .. .. . .. .. .. .. .. .. .. . .. klas. 
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Outside bark..................... hits-gun-til. 
Inner " ............ , .. .. .. . . lci-na. 
Trunk . . . .. .. . . . .. .. . .. .. .. .. . . . . tsoo-e . 
. Stump . .. .. .. .. . .. .. .. .. .. . .. . .. .. lcwu't-re. 
Root . .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. hling-a. 
Main r oots .............. ..... .... slcoos-run-da. 
L eaves of spruce . .. .. .. .. .. .. .. hi-lcung-wa. 
Clouds ............................ lcai-ow. 
Sky ................................. yen. 
Horizon . . . . . . . . . . . . . . . . . . . . . . . . . lcwaist-sin-wash. 
Sun . . .. . .. . .. .. .. .. .. .. . .. . .. .. . . . tzoo-re. 
J\'Ioon . ..... .. .... . ...... .... ...... . lcung. 
Half moon ........................ lcung-in-we. 
Crescent moon ...... . ... .. .... .. kung-hi-hatl-a. 
Stars . .. .. . .. .. .. .. .. .. • • . .. ... .. lcai-tza. 
Shooting star . . . . . . . . . . . . . . . . . . . lcai-tzoon-a-re. 
Aurora ........................... yun-lco-lca. 
Rainbow . . . . . .. .. .. .. .. . .. .. .. . kwot-sa-kwo-lcun. 
Fog............................ . . . . . yen-in-tung-wa-ta. 
Frost ...... ...... .. .... . ... ........ ku't-oong-tal. 
Snow.......... ...... ... ..... .. .. .. ta-ow. 
Hail .. . .. ............ ..... ...... ... lca-tsa-lung. 
Ice...... .. .. .. .. . .. .. .. .. . . .. . . .. .. kul-i-ga. 
Icicle . . . . . .. . . . . . . . . . .. .. .. .. . . .. . . ta-di-stil-goon. 
Water . .. .. .. .. .. .. .. .. .. . .. . . .. . . lcun-tl. 
Imago reflected by water. . . . !Glig-a-hons-e. 
Foam ............ ....... ... .... .... slcwul-ro. 
Wave .................... ........... loo. 
Current . .. . .. .. . . . .. .. . . . .. . . .. . .. tzoo-a and kwoh-ying. 
Eddy .......... ..... ............. .. tzoo-lcwe-tlul. 
Rain ......... .. ............... .... tfoll. 
Thunder........................... hi-ling-a. 
Lightning ........................ slcut-ka-ul-ta. 
Wind..................... .. . . . .. .. ta-jow. 
North wind . .. .. .. .. . .. .. .. .. .. . hiow. 
North-cast wind .. ... ........... kwo-still. 
East wind . . . . . . . . . . . . . . . . . . • • • . ka-di-sta-lca-doo. 
South-east wind ... ...... ....... hiw. 
West wind ............... ..... .. .. lca-hoost-a-ga. 
North-west wind ............... kli-gist-lcoonst. 
Whirlwind . .. .. .. .. . . .. .. .. .. . .. ta-dzo-kai-re. 
The ground.. .... .... ........... . tl-ga. · 
Dust...... . .. .. .. . . .. .. .. .. .. . . . .. . kin-whoo-lung. 
J'i1ud . ......... .... ........... ...... Xan. 
Sand ... ..... ... . ..... ......... .. .. tas. 
Salt ..... . .... ..... .... . ....... .. .... tang-a. 
Stone .. .. .. . .. .. .. .. .. .. . .. . .. .. . .. h't-lca. 
North . . . .. . . .. . . .. . .. .. . .. .. . .. . . kla-hoos-ti-ga. 
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ENGLISH. SKIDEGATE DIALECT. MAssET DIALECT. 

East ............................... sun-dlung-hi'l-ga. 
South .............................. Xioo 
West ........................ ...... . je-we-lcai-geun. 

J3lack .. . . . . . .. .. .. .. . . . . .. . . .. . . .. . . . . . . . .. .. .. .. .. .. .. . .. .. .. hliirhl. 
J3lue . .. .. .. .. .. . . . .. .. . .. . .. .. .. . .. . .. .. . . .. . . .. . .. . .. . . .. .. .. lcin-hlilh. 
J3rown .. .. .. .. . . . .. . . . .. .. .. .. . . . . . .. .. .. .. . . .. .. . . . . .. .. .. . . sus-in-dil. 
Grey .. . . . . .. .. .. . .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. . .. . .. . . .. . hlalrlcin-dil. 
Green . . .. . . .. .. .. . . . .. . .. .. . .. . .. .. . .. .. .. .. .. .. . .. .. .. .. .. . ohlh. 
Red ........................................................... si-U. 
-Vermilion . .. .. .. .. .. .. .. .. .. .. • . .. .. . . . .. . .. .. . . .. . . .. . . . . . mus. 
White ....................................................... .. ut-ta. 
Striped ........................................ ... ......... ses-a-ld-dung. 
Check ....................................................... tsci-um-a. 
Spots .. .. .. . . . . . . . . . .. .. . .. .. . . . . . . . . . .. .. .. . . . . .. .. . .. . . .. .. . h'to.l·lciirdis. 
One .......................................................... swan-sung. 
Two . . .. . . .. .. . . .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. . .. . .. .. .. .. stoong-a. 
Three ...... ...... ................................ ..... ........ tl-lcwun-ihl. 
Four ......................................................... stan-sung. 
Five ........ .................................................. lcle-lha. 
Six .. .. .. . .. . . . . . . . .. . . .. .. .. .. .. .. . .. .. .. .. .. .. . .. . .. .. . .. .. .. lcloo-un-ihl. 
Seven . . . . . . .. .. .. . . .. .. . . .. .. .. . . . . .. .. .. . .. . .. .. .. .. .. .. . .. . . silc-wa. 
Eight .................................... ...... ............... sta-en-sung-a. 
Nine . .. . .. .. .. .. .. .. . .. . .. .. . . .. . . .. . .. .. .. .. .. .. .. .. .. . .. .. lcliiral-swan-sin-goo. 
Ten ............................................................ lclal. 
Eleven ...................................................... lctal-wolc-swan-sung. 
Twelve ..................................................... .. lclal-wolc-stoong. 
Thirteen . .. .. .. . . . . . . . . . . .. . . .. .. . ......................... lclal-wolc-tlrlcwun-ihl. 
Nineteen ............... ..... ......................... ....... lclalrwolv-stan-sung-a. 
Twenty ............. , ............................. .... .... .. lug-ws-wan-go. [sung. 
Twenty-one ..... ........ ......... . . . .. .. .. . . . . . . . . . . . . .. . . . . lug-ws-wan-wolc-swan­
Twenty-two . . . . .. .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . lug-ws-wan-wolc-

stoong. 
Twenty-throe ............................................. lug-ws-wan-wolc-tlr 

lcwul-ihl. 
Twenty-four .. .. . . .. .. .. . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . lug-ws-wan-wolc-

stan-sung. 
A year. .. .. .. .. .. .. . . .. . . . . . . .. .. . . .. .. .. .. .. . .. .. .. .. . .. .. .. sim-lcina. 
A 1noon ...................................................... lcung-lcais-gh. 
Half of the moon............... .. ........................ lcung-lcais-lcin-oe. 
New moon .................................................. lcung-lce-dlang. 
Half moon ................................................... lcung-in-oe. 
Day . .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. . . .. . . .. .. . .. .. .. .. . .. .. . .. ut-lca-gun. 
Night . .................. .. .................................. al-ga. 
A day (twenty-four hours) ... ........................... sin-swan-sin. 
Dawn . . .. .. . .. . .. .. .. .. . . .. . . . .. .. . . . .. .. . .. .. .. .. .. .. .. .. .. .. sand-lin-hait. 

unrise................ . .. . .. .. . .. . . . . . . . .. . .. .. . . .. . . . . .. .. .. sing-ai. 
Noon . . . . . . .. . . . .. .. .. .. .. .. . . . .. . .. .. .. . . .. .. ... .. . . . .. . .. .. sin-tut-za. 
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ENGLISH. SKIDEGATE DIALECT. MASSET DIALECT. 

Sunset .. . . . .. .. . .. .. .. . . .. . . .. . . .. .. . .. .. .. . . .. .. .. .. .. .. .. .. sing-i-a. 
Midnight . ... ... ....... ., ................. ... ... ...... ....... al-yalc. 
Day before yesterday ..................... .. ............. a-dahl-tal-ist. 
Y estcrday . .. . . .. .. . . . .. .. . . .. .. . . . . . . . .. .. .. .. . .. . .. .. .. .. .. a-dahl. 
To-day ....................................................... ai-yut. 
Now ................... ,. .. . . .. .. . . .. . .. . . .. .. . . . .. .. . . .. . . . .. et-an. 
Past time. .. .. . . .. .. . .. . . .. . .. . . .. . . . .. . . . .. .. .. . . .. . . .. . . . . a-wahl. 
Future time ............................. " ................. kwai. 
One man ........................... .. ........... .... ........ hai-da-swan-ErUng. 
Three men........................ . . . . . . . . . . . .. . . . . . . . . . . .. . . hai-da-kwun-ihl. 
Few men .......... . .............. .... .... ...... ........ .... hai-da-lcow-ga. 
Many men ...................... .. ........ .. ...... .... .... . . hai-da-hwan-ga. 
One woman ..... ";'".... ......... . . . . . . . . .. .. . . .. . . . . . . . . . .. nish-wa-da-swan-

sung. 
One dog ............ .. .. . ............... .. ..... .. ............. ha-swan-sung. 
Two dogs............... . . . . .. . . . . . . . . . . . . .. . . . .. . .. .. .. .. .. ha-stin-ga. 
Three dogs . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . .. . . . . . . ha-whun-ihl. 
Fe\v dogs ......... . ........ ..... ............................ ha-ge-ld-whit-zoo. 
Many dogs . . . . . . . . . . . ... . .. . .. . . . . . . . .. . ... . . .. . . . . . . .. .. . . ha-lcwan-ga. 
All the dogs .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . ha-ge-wa-tloo-gun. 

ENGLISH. MASSET DIALECT. 

Cat .... .. ........................... toos. 
H or e . . . . . . .. .. . . . . .. .. . .. .. . .. . . lcaiu-tin. 
Saddle . .. . .. . . . . . . . .. .. .. .. .. .. . .. wohl-git-lan-oo. 
Axe . . . . . . . . .. . . . . .. .. .. . . . . . .. . . .. lciittl-tzow. 
Auger ............................ lclal-kow. 
Awl (of metal) .. ............. . .. lcit-il-lcow. 
Hand-drill........................ ti-lci-a-lca. 
Broo1n ............................ tl-lci-alc-talo. 
Comb . .. .. ... ..... ... .. . .. .. .. .. .. tl-lci-tiun-ga. 
Knife (pocket) ................ . yatz-lcwt-lcwung-a. 
Knife .. .. . .. .. . .. .. .. .. .. .. . . .. .. .. ya-tza. 
Fork .. .. .. . . .. . .. . .. .. .. . .. . .. .. .. lcut-tci-ow. 
H ammer . .. .. .. . . . . . . .. .. .. . . .. . . lcl-il-hla. 
Iron kettle........................ ts-tlang-oo. 
Tin plate . . .. . . . ... .. .. .. .. . . . .. . . lci-lcla-tl-tla. 
Scissors . . . . . . . . .. . . . . .. . .. . .. . .. . . tsai-to. 
Table . . .. . .. . .. . . . . . • • . . .. . .. .. . . . lcit-ta-tin-e. 
Pistol . . . . .. .. .. .. . . .. . .. .. . . .. . .. . . tzook-lcoo-lcwoot-zoo. 
Flint gun. .. .. .. .. .. .. .. .... .. . .. . tzook.lcoo-M-gang-a. 
Ramrod . .. .. . . .. . . . . .. . . . .. . . . . . . . tun-sta-o. 
Cannon .. .. .. .. . .. . .. .. .. .. . .. .. .. lcwan-tow. 
Bullet .. .. .. .. . .. .. .. .. . .. .. . .. . .. lclas-lca-lcit-tc(. 
P owder .. .. .. .. .. .. .. .. .. .. . .. . . .. o-lcl-ta-ow. 

REMARKS. 

Corruption of puss. 
Chinook. 

Long handle. 

Knife that folds. 

To lift food. 

Burns fast. 
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ENGLISH. SKIDEGATE DIALECT. 

Iron .. .. . . .. . . . .. . . . . . . . . . . .. . . . . . yi-e-dzi. 
Lead .. .. . .. . . . . .. . . . . . .. .. .. . . . . .. xi-guil-hui. 
Silver . . . . . . . . .. .. .. .. . . . . . . . .. . . . tal-hka. 
Cap or hat........................ ta-tsung. 
Coat .. . . . . . .. . .. . . .. .. .. . .. .. . . . . . . xit-is-koo. 
Vest............... . . .. . .. . . . .. . . . . slco-stow. 
Shirt . . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. whal-tis-koo. 
Trousers . .. . .. .. .. .. .. . . . . . .. . .. . lcoon. 
Boots . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . ska-tl-koon. 
Slippers ..... . ........ ..... ...... stas-lcai-ge-tl-lca-dla. 
Stockings .. . . . . .. . .. . .. .. . .. .. . .. hil-a-hul-ta-ow. 
Shaw I . . . . .. . . . . . . . . . . . . .. . . . . .. . . kun-tai-giat. 
Dress (gown) . .. .. . . . . .. . .. .. .. . tl-kit-kie. 
Match (friction)............ .... ta-koon-tloo. 
Tobacco ........... .. . ... ......... . lcwul. 
Whiskey . .. . .. . .. .. . .. . . . . .. . .. .. lc'in-tat-lcas. 
Finger-ring .. . ........ .. ....... stil-gie. 
J\fU:ror . . . . . .. . . . . .. . . . . . . .. . . . . .. hans-hang-oo. 
Saw ............................... heo. 
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REMARKS. 

Picture . . . . . .. . . . . . .. . . . . . . .. . . . . . ki-gun-i-ja-go. 
Paper .. .. .. .. . . .. .. . . .. . .. . .. .. .. kil-lca-lan-oo. Speech written do,vn 
Road .......... .. ......... ....... ... lcieu. [sha-hi-da. 
Interpreter . . .. .. . . . .. . . . . . .. .. .. ha-la-wun-i-shush-lci­
Peaoe-maker between stran-

gers .. . . .. . .. . . . . . . . . . . . .. .. . . . . kl-lcuns-ti-gut-shoo. 
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APP EJNDIX C. 

ON SOME MARINE INVERTEBRATA 

FROM THE 

QUEEN CHARLOTTE ISLANDS. 

BY J . F. WHITEA VES. 

The whole of the specimens belonging to the species enumerated in 
the following lists were collected by Dr. G. 1\1. Dawson and his brother, 
1dr. Rankino Dawson, in the summer season of 1878, on the eastern 
coast of the Queen Charlotte Islands, along its whole extent, and off 
the northern extremity of Graham Island, between Virago Sound and 
North Island. 

With the exception of a few and for the most part common littoral 
forms, which were found to be very generally distributed, it has been 
thought desirable to place on record the exact locality and station at 
which each species was obtained, by dredging or otherwise, although 
the doing of this has necessarily involved some reiteration which 
might otherwise have been avoided. 

For valuable notes on the cchinodermata and corals, and for the 
descriptions of new species of Archaster and Solaster, the writer is 
indebted to Prof. A. E. Verrill, of Yale College. Mr. W. H. Dall, of 
the Smithsonian Institution, Washington, has kindly examined and 
identified some of the smaller and more critical species of mollusca. 

The crustacea collected by Dr. Dawson on the coast of Vancouver, 
as well as at the Queen Charlotte Islands, have been reported on 
separately by Prof. S. I. Smith, of Yale College. 

A curious fact, established by those collections, is the occurr ence at 
the Queen Charlotte Islands of several species of marine mollusca 
previously found only much further to the southwards, and hitherto 
supposed to be peculiar to the Californian fauna. The most notable of 
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these are L eda cr.elata, Hinds; Bryophila setosa, Carpenter; Mitromorpha 
filosa, Carpenter; Odostomia straminea, Carpenter; Lamellaria Stearnsii, 
Dall; Volutella pyriformis, Carpenter; Anphissa versicolor, Dall. 

Among the corals, too, the only locality previously known for 
Paracyathus caltha was Monterey. 

The following is a list of all the species recognised so far, but the 
foraminifera, hydrozoa, and polyzoa, of which a rather extensive series 
was procured, have yet to be studied: 

SPONGIDJE. 

Grantia ciliata, Fabricius. Dredged at moderate depths and at various 
localities on the coast of the Queen Charlotte Islands, also at 
Vancouver. 

Tethea, Sp. undt. Not yet examined. Houston-Stewart Channel, in 
from 15 to 20 fathoms, two fine specimens. 

HYDROIDA. 

Allopora venusta., Verrill. Houston-Stewart Channel, in from 15 to 20 
fathoms, five specimens. 

This species is placed in this division on the authority of Prof. Verrill. 

ANTIIOZOA. 

Balanophyllia elegans, Verrill. With the preceding; also in 20 fathoms, 
at the mouth of Cumshewa Ilarbour, several fine specimens. 

Paracyathus caltha, Verrill. Same localities and depths as the last 
species. 

"Numerous specimens, of various sizes and varying considerably 
in form, from narrow and nearly cylindrical to broad cup-shapcd."­
Verrill. 

0PIIIUROIDEA. 

Ophioglypha Lutkeni, Lyman. Abundant at Dixon Entrance, in 111 
fathoms. 

"These arc larger than the original specimen described by Lyman, 
and show some variation. On the basal portion of the arms there are 
two tentacle-scales. The radial-shields are long oval, with the inner 
end pointed; they only touch each other in the middle. Mouth-shields 
broad spear-shaped, the outer end broad and a little prolonged, obtusely 
rounded; the side angles prominent and rounded; the inner end trian­
gular, with slightly incurved sides. Arm spines three, acute, the 
upper one considerably longest. The arms, towards the base, are high, 
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with a slight dorsal ridge. Color, ash-gray above, white bclow."­
Verrill. 

Ophioplwlis Careyi, Lyman. Mouth of Cumshewa Harbour, in 20 
fathoms, not very common. 

"Agrees with the description of the original type."-Verrill. The 
correctness of the identification of this and of the preceding species 
has also been corroborated by Col. Lyman, to whom specimens of both 
were sent. 

Aniphiurn urtica, Lyman. Virago Sound, in from 8 to 15 fathoms. 
Several small specimens. Determined by Prof. Verrill, who 
remarks concerning them : 

"They have few small spinulcs on the plates near the edge of the 
disk. The under arm-plates are squarish, with a notch on the outer 
edge, as in the original specimens." 

AsTERIOIDEA. 

Asterias epichlora, Brandt. (?) Littoral, and apparently not very 
common. 

"Rays five. Spines of dorsal surface evenly distributed, nearly 
equal, rather long, somewhat enlarged and sulcatc at the tips, and sur­
rounded, above the base, by a thick wreath of minor pcdiccllarire. 
Adambulacral spines in two rows, slender. Ventral spines longer, 
stouter, obtuse, sulcatcd at tips, forming four close rows."-Verrill. 

Asterias ochracea, Brandt. The most common of the littoral species 
collected. 

Asterias hexactis, Stimpson. Found sparingly at or near low-water 
mark. 

Leptasterias. ("Near L. J.Ylulleri and L. tenera.") Virago Sound, in 
from 8 to 15 fathomti, several small and poorly preserved 
specimens. 

"Rays five, slender. Adambulacral spines slender, mostly two to a 
plate. Lateral and dorsal spines slender, not crowdcd."-Verrill. 
Pycnopodia helianthoidea, (Brandt.) Stimpson. Below low-water mark 

in Skidcgate Inlet, but rather uncommon. 
Solaster Stinipsoni, Verrill. Sp. noY. Beach at Ramsay Island, five or 

six specimens. 

"This species is allied to S. endeca of the North Atlantic. It has a 
smaller disk and longer rays, usually ten in number. One of the larger 
dried specimens has the radius of the disk 1·25 inches; of the rays 4 to 
4·50 inches. Color of the disk and base of rays, above, light rod ; lower 
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surface yellowish. The rays are long, round, regularly tapered. 
Upper surface covered with clusters of small blunt spinules or paxillre, 
mostly six to eight in a group, on the rays; and ten to twelve on the 
disk, where they are more crowded. In smaller specimens there are 
fewer spinules in the clusters. These spinules are larger, stouter, 
more obtuse and more numerous than in S. endeca. On the lower side 
the interbrachial spaces· are smaller than in S. endeca, with fewer 
plates, each of which bears a close group, usually of four or five taper­
ing spinulcs, rather larger than those of the dorsal surface, and much 
stouter and fewer than the corresponding spinules of S. endeca. The 
plates forming the lower margin'ofthe disk are less prominent than in 
S. endeca; and each bears a transverse group of about twelve to sixteen 
spinules, similar to those of the sides and under surface of the rays· 
Along the grooves each adambulacral plate bears on its inner end two 
small , short, tapered spines, which form a longitudinal row, and outside 
of these a transverse row of about eight, much longer and larger, tap­
ered s1)ines, with rough, blunt tips. These are stouter, less acute and 
less rough than those of S. endeca. The oral plates bear six strong and 
rather long spines at the inner end, the middle ones longest. These 
are stouter and not so long as those of S. endeca. 

" This is, possibly, the form called Asterias endeca, var. decernradiata 
by Brandt (Solaster decernradiatus Stiinp). BL1t Brandt gave no 
description whatever." - Verrill. 

Solaster Dawsoni, Verrill. Sp. nov. Virago Sound, in from 8 to 15 
fathoms, one specimen. 

"Of this species I have seen but a single dried specimen, with 
twelve rays. Radius of t he disk, ·80 of an inch ; of the rays, 2·10. It 
has the general a1)pearance and proportions of S. endeca, as seen from 
above, but resembles Crossaster papposus beneath. The ])lates of the 
upper surface and their clusters of spinules are even smaller, more 
numerous and more crowded than in the former species, there being 
usually ten to twelve minute and short spinulos to each plate. The 
plates, when denuded of spines, are small, rounded and convex. The 
marginal plates are prominent, and each bears a prominent transverse 
group of numerous, small, slender spinules, forming two rows of about 
twelve to fourteen each. The interbrachial spaces, beneath, are very 
small and narrow, with few plates, each of which bears a group of 
three 01' four slender spinules. These spaces are very much smaller 
than in S. decemradiatus, and still smaller as compared with S. endeca. 
The adambulacral plates bear a longitudinal group of three, rather 
long, slender spines on the inner end, and outside of these a transverse 
group of four or five, scarcely larger ones. The oral plates bear six 
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long, blunt spines, the middle ones longest. The adambulacral spines 
especially the inner ones, are much larger and longer than in S. endeca 
the latter usually having but two very small inner ones. 

"Asterias ajfinis and A. alboverrucosa Brandt arc probably a single 
species of Solaster or Crossaster, but the descriptions are very brief and 
imperfect. The former was deseribed only from a figure of a young 
specimen. Both are one inch in diameter of disk. Both are described 
as having ten rays, with large scattered clusters of dorsal spines 
(" papillro "), and as resembling C. papposus. The number of rays. 
cannot be regarded as a specific character. They may really belong 
to C. papposus. " - Verrill. 

Cribrella U£viuscula, Stimpson. Common, from low-water mark to 15 or 
20 fathoms. 

Dennaster imbricatus, Perrier. 

(=Asteropsis imbricata, Grube, 1857. A. Agassiz, North 
American Starfishes, 1877; p. 106, pl. xv., figs. 1-7.) 

A rather common and brilliantly coloured, littoral species, found at 
several localities. 

Asterina miniata, Brandt. (Sp.) Near low-water mark, abundant 
locally. 

Mediaster mqualis, Stimpson. Beach at Ramsay Island, one fine 
specimen only. 

Archaster Dawsoni, Verrill. Sp. nov. 

"A large species, in form resembling A. tenuispinus of the North At­
lantic. Radius of the disk, ·65 ; of rays, 4 inches. The rays are long,. 
flat, regularly tapered. The upper surface is loosely covered with 
small tubercles, bearing only circular groups of very minute, short 
paxillai toward the margins of the rays; but along the middle region 
of the rays and over the disk bearing a long, tapering, acute central 
spine, surrounded at base by a circle of small paxillai; between the 
plates there are, over the whole surface, numerous pores. Along each 
ray, toward the marginal plates, there are, at irregular intervals, singu­
lar groups of small incurved spinules; usually three or four clusters,. 
each cluster consisting of a row of three or four spinules, form one group; 
the ends of all the spinulcs converge to a pore in the centre of the 
group. The upper marginal plates are small but prominent, a,nd each 
bears a long, rather stout, acute, erect spine, surrounded at base by a 
group of slender, unequal spinules. The lower marginal plates mostly 
bear three long and lal'ge divergent spines, the upper one largest, and 
rather longer than those of the upper plates; between and around their· 
bases there are slender spinules, The adambulacral plates bear upon. 
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the inner edge a rounded group of about six very slender, blunt spines, . 
the two lateral ones very short, the middle ones long; outside of these 
there is a transverse row, usually of three much longer and larger, 
blunt spincs."-Verrill. · 

Dixon Entrance, in 111 fathoms, one fine, living specimen. 

EcHINOIDEA. 

Dendraster excentricus, Valenciennes. (Sp.) Beach in Virago Sound. 

Loxechinus purpuratus, Stimpson. (Sp.) Near low-water mark and in 
shallow water, common. Some of the specimens are six inches 
and a quarter in diameter. 

Strongylocentrotus Drobachiensis (Muller) A. Agassiz. Masset Inlet and 
elsewhere, at low tides, with the variety chlorocentrotus, Brandt. 
Abundant. 

BRACHIOPODA. 

Laqueus Californicus, Koch. Fifty fathoms, mud, off Metla-Katla, a 
few dead shells. 

Terebratella transversa, Sowerby. (T. caurina, Gould.) ]\fouth of 
Cumsbewa Harbour, in 20 fathoms ; Houston-Stewart Channel, in 
15-20 fathoms. Common, living, and of large size, at both local­
ities. 

LAMELLIBRANCHIATA. 

Zirphcea crispata, Linnreus. Beach north of Cumshcwa Harbour, a 
large, worn, right valve. 

Saxicava rugosa, Lamarck. Dolomite Narrows and Masset Inlet, first 
.expansion . 

.lviya truncata, Linnreus. Dolomite Narrows and beach between 
Vll:ago Sound and North Island. 

Cryptomya Californica, Conrad. Virago Sound, in 8 to 15 fathoms, one 
valve. 

Ner,era pectinata, Carpenter. Virago Sound, in 8 to 15 fathoms, and 
Dixon Entrance, in 111 fathoms; one specimen from each locality. 

J(ennerlia filosa, Carpenter. Virago Sound, in 8 to 15 fathoms, three 
specimens. 

Thracia curta, Conrad. With the preceding, one example. 

Lyonsia Californica, Conrad. One young, living specimen, from the 
same locality as the two last.named species. 
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Entodesma saxicola, Baird. Rocks at low water. 

Mytilimeria Nuttalli, Conrad. With the last species. 

Siliqua patula, Dixon. Beach between Masset and Rose Point, several 
dead but very perfect and wcll-pre8erved shells. 

P sammobia rubroradiata, Nuttall. Mouth of Cumshewa Harbour, in 20 
fathoms, one dead shell. 

Macoma inquinata, Deshayes. Virago Sound, in 8 to 15 fathoms, one 
specimen. 

Macoma sabulosa, Spengler, var. Dixon Entrance, Q.C.I., in 111 
fathoms, three examples. 

Macoma inconspicua, Brodorip and Sowerby? Large variety. Virago 
Sound, in 8 to 15 fathoms, one perfect shell and a singl.e valve. 

Macoma Oarlottensis, Nov. sp. 

Fig. 1. Macoma CarlottensUi, left valve, nat. size. 

Shell small, moderately inflated, thickness rather more than one­
half the height, in equilateral.; valves slightly flexed to the right 
posteriorly; test thin and fragile. 

Anterior side produced, evenly rounded at its extremity, and nearly 
twice as long as the posterior side; J)Ostcrior side short, much narrower 
than the anterior, subcuneiform, sloping convexly and abruptly from 
above downwards, and at last forming a subangular junction with the 
ventral margin below. Ventral margin gibbous in advance, ascending 
and much straighter behind. Beaks small, moderately prominent, 
incurved, and placed considerably behind the middle. Ligament short, 
external. 

Surface glossy, marked by very fine, close-set, concentric striations, 
and by a few, distant, lines of growth. Colour of young shells trans­
lucent and often opalescent white or whitish. The lower portion of 
adult shells, when in good condition, is covered with a thin, pale ashen­
gray epidermis, and the shells themselves arc often tinged with a pale 
grayish or brownish hue. 

Right valve with two minute, widely diverging, cardinal teeth ; left 
valve with a single, very small, narrowly triangular tooth, which 
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under the lens appears to be grooved down the middle; lateral teeth 
obsolete or nearly so. Pallial sinus profound, rounded at its extremity, 
and reaching beyond the centre of the valves. 

Dimensions :-Length of an adult specimen, 6 lines; heighL of the 
same, 4Z lines; thickness through the valves, 3 lines. 

Virago Sound, in from 8 to 15 fathoms, abundant. 

M rera variegata, Carpenter. Dolomite Narrows, common; mouth of 
Cnmshewa Ilarbour, in 20 fathoms, several. 

Standella falcata, Gould. Shore near camp between Virago and North 
Island, two single valves. 

Clementia subdiaphana, Carpenter. Virago Sound, in 8 to 15 fathoms, 
a large single valve. 

P sephis Lordi , Baird. Dixon Entrance, in 11i fathom s, and ViTago 
Sound, in 8 to 15 fathoms, 

Venus Kennerleyi, Reeve. :M:outh of Cumshewa Harbour, in 20 fathoms, 
many, but mostly small; Dolomite Narrows, and Houston-Stewart 
Channel, in 15-20 fathoms, not so common. 

Tapes staminea, Conrad. Shore between Virago and North I sland, 
Dolomite Narrows, and 8 to 15 fathoms in Virago Sound. 

Saxidomus squalidus, Deshayes. Common at several localities. 

Cardium Nuttalli, Conrad. Abundant, and of very large size. 

Cardium blandum, Gould. Mouth of Cumshewa Harbour, in 20 fathoms, 
and Virago Sound, in 8 to 15 fathoms; mostly small, single 
valves. 

Astarte semiSitlcata, Leach? One dead valve, in 20 fathoms, off Metla­
Katla. 

Astarte Esquimalti, Baird. (=Rhectocyma mirabilis, Dall.) Mouth of 
Cnmshewa Harbour, in 20 fathoms, several. 

Miodon prolongatus, Carpenter. Dolomite Narrows, abundant; mouth 
of Cumshewa Harbour, in 20 fathoms, several; Houston-Stewart 
Channel, in 15 to 20 fathoms, three or four specimens. 

Venericardia borealis, Conrad, and var. ventricosa, Gould. Dixon 
Entrance, in 111 fathoms, fom· specimen ; mouth of Cumshewa 
Harbour, in 20 fathoms, many, living; Virago Sound, in 8 to 15 
fathoms, three; off MeLla-Katla, in 50 fathomR, and Dolomite 
Narrows; common, but of small size. 

Lucina filosa, Stimpson. Dixon Entrance, in 111 fathoms, a large 
single valve. 
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Luci,na tenuisculpta, Carpenter. Virago Sound, in 8 to 15 fathoms, 
:five small, living specimens. 

Oryptodon fiexuosus, Montagu. Dixon Entrance, in 111 fathoms, three 
perfect specimens. 

Oryptodon serricatus, Gould. With the last; also mouth of Cumshewa 
Harbour, in 20 fathoms, and Virago Sound, in from 8 to 15 
fathoms; one living shell from each of these localities. 

Diplodonta orbella, Gould. Mouth of Cumshewa Ilarbour, in 20 fathoms, 
plentiful, but mostly single valves; Houston-Stewart Channel, in 15 
to 20 fathoms, one dead but perfect shell. 

I[ellia suborbicularis, Montagu. Dredged, living, at several localities. 

Turtonia minuta, Fabricius. Virago Sound, in from 8 to 15 fathoms, 
one large, single valve. 

Lepton rude, J ov. Sp. 

" Lepton rude, Dall" M. S. 

Fig. 2. Lepton 1·ude, left valve, nat. size. 

Sheil rather small, equivalve, inequilateral, tumid, but not quite as 
thick as high, most swollen on the postero-latoral and antoro-lateral 
umbonal slopes, depressed in the middle, the depression extending 
from the beaks to the ventral margin ; test thin and fragile. 

General outline subtrapezoidal, length much greater than the height, 
base concaYely and shallowly emarginate; superior border broadly 
compressed convex, sloping gently downwards posteriorly, and rather 
more rapidly so in advance; posterior and anterior ends subtruncate 
more or loss obliquely above and rounded below; posterior side some­
what longer than the anterior, and rather more pointed at its extremity 
below. Umbones broad and depressed; beaks compressed laterally, 
eroded, modcraic!y prominent, curved forwards, and placed a liiilc in 
advance of the middle. Posterior area ill-defined, indicated obscurely 
by an oblique and abrupt compression of the valves above and behind a 
rounded ridge or swelling, which runs in the direction of a line which 
might be drawn from the hinder side of the beaks to the posterior 
termination of the ventral margin. This ridge or prominence is 
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tolerably well defined in the umbonal region, but becomes obsolete 
in the middle of the shell. Lunule none ; lunular region abruptly and 
obliquely compressed or inflected. 

Surface marked by coarse, crowded and irregularly disposed, concen­
tric wrinkles or raised strire. As viewed under an achromatic micros­
cope, with~an inch and a half objective, the shell is seen 1.o be covered 
in places with an exceedingly minute, angular and irregular network 
of raised wrinkles and radiating strire. 

Colour :-Dark rusty-brown on the exterior of the valves (possibly 
due to the ferruginous nature of the mud or sand in which it lived), 
whitish on the beaks and umbones. Interior, porcellanous white. 

Dimensions of the only specimen collected :-Length, 10 lines; 
height, scarcely 7 ; thickness, 5 lines. 

Locality :-Virago Sound, in from 8 to 15 fathoms. One fine speci­
men, the largest known, perfect and well-preserved on the outside, but 
with the interior of the valves much eroded and exfo!iated, and the hinge 
teeth badly broken. 

This well-marked and very distinct species has long boon known to 
Mr. W. H. Dall, whose M. S. name for it has been adopted here. The 
specimens in Mr. Dall's possession arc from Alaska and Monterey, so 
that the species appears to have a wide range on the west coast of 
North America. 

Tellimya tumida, Carpenter. Dolomite Narrows, four good specimens. 

JJfytilus edulis1 Linnreus. Dolomite Narrows, &c. 

Jl.iytilus Californianus, Conrad. Beach in Ilouston-Stewart Channel. 

Modiola modiolus, Linnreus. Low-water to 10 fathoms, common. 

Crenella decussata, Montagu. Virago Sound, in from 8 to 15 fathoms. 
A single, very large example which measures nearly throe lines in 
length by two and a half in height . 

.Axin<ea septentrionalis, Middendorf, var. subobs()leta, Carpenter. Mouth 
of Cumshewa Ilarbour, in 20 fathoms, abundant and alive; also 
Houston-Stewart Channel, north of Prevost Island, in 15 to 20 
fathoms, where many specimens wore obtained. At the Queen 
Charlotte I slands only the smooth form of this species has been 
observed. 

Nucula tenuis, Montagu, var. lucida, Gould. Virago Sound, in 8 to 15 
fathoms, several living specimens. 

Nucula (Acila) Lyalli, Baird. With the preceding; also channel 
opposite Seal's Head Island, in 70 fathoms. 
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.Leda cmlata, Hinds. Houston-Stewart Channel, in from 15 to 20 
fathomR, a single but characteristic left valve. The most north­
erly locality previously known for this species was the neigh­
bourhood of San Francisco. 

Leda minuta, Muller. Channel opposite Seal's Head Island, in 70 
fathoms. Several specimens, apparently, of a very large, tumid 
form of this species. A number of examples of the variety caudata 
were dredged off Metla-Katla, in 20 fathoms of water. 

Yoldia lanceolata, J. Sowerby. Virago Sound, in 8 to 15 fathoms, 
several living, but small; also one valve, in 20 fathoms, off Metla­
Katla. 

Bryophila setosa, Carpenter. Virago Sound, in 8 to 15 fathoms, four 
fine living specimens. Hitherto known only from Cape St. Lucas, 
and between San Diogo and San Pedro, California. 

Pecten h;,status, Sowerby. \Vith the preceding, also Houston-Stewart 
Channel, in from 15 to 20 fathoms; a single small specimen from 
each of these localities. 

Hinnites giganteus, Gray. From several localities, common. 

Pl0,cunanomia macroschisma, Deshayes. Virago Sound, in 8 to 15 
fathoms, and elsewhere, common. 

GASTEROPODA. 

Tornatina eximia, Baird. Virago Sound, in 8 to 15 fathoms, seven 
specimens; Dixon Entrance, in 111 fathoms, two or three dead 
shells; Dolomite Narrows, one dead shell. 

Cylichna alba, Beown. Dixon Entrance, in 111 fathoms, two specimens. 

Siphonaria Thersites, Carpenter, var. Ono living specimen. 

D entalium Indianorum, Carpenter. Virago Sound, in 8 to 15 fathoms, 
one dead shell. 

Mopalia ciliata, Sowerby. A common littoral species, of which two 
examples of the typical form were collected, and three of the 
variety, or subspecies, Hindsii. 

Mopalia Wossnessenskyi, Middendorf. Two examples from low-water 
mark. 

Oryptochiton Stelleri, Middendorf. Beach at Skincuttle Inlet, also rocks 
at low-water in Houston-Stewart Channel. 

Katherina tunicata, Wood. Common at several places, living on rocks 
at or near low-water mark. 
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Tonicella marmorea, Fabricius. Houston-Stewart Channel, in 15 to 20 
fathoms, two specimens. 

Tonicella lineata, Wood. Low-water, at several localities. 

Ohcetopleura Hartwegii, Carpenter. Mouth of Cumshewa llarbour, in 
20 fathoms, one small specimen. 

Ischnochiton interstinctus, Gould. With the preceding, also Virago 
Sound, in 8 to 15 fathoms, and Houston-Stewart Channel, in 15 to 
20 fathoms. 

Ischnoradsia trifida, Carpenter. Mouth of Cumshewa Harbour, in 29 
fathoms, one specimen. 

Lepidopleurus Mertensii, Middendorf. Frequent, living, in Houston­
Stewart Channel, in 15 to 20 fathoms, and at the mouth of 
Cumshewa Harbour, in 20 fathoms. 

Acmcea mitra, Escholtz. } . 
Acmcea (Oollisella) pelta, Escholtz. .Abundant, living, at and below 
Acmcea (Oollisella) persona, Escholtz. low-water mark, in several 
Acmcea ( Oollisella) patina, Escholtz. localities. 
Acmcea ( Oollisella) patina, var. scutum. 

Oryptobranchia concer.trica, Middendorf. (=Lepeta ccecoides.) Two 
living specimens, in 20 fathoms, off Metla-Kalla. 

Glyphis aspera, Escholtz. Cumshewa Harbour, in 50 fathoms, two 
living and three dead shells. 

Fissurellidlea bimaculata, Dall. Houston-Stewart Channel, in 15 to 20 
fathoms, two dead examples. 

Puncturella cucullata, Gould. Virago Sound, in 8 to 15 fathoms ; 
mouth of Cumshewa Harbour, in 20 fathoms, and Houston_ 
Stewart Channel, in 15 to 20 fathoms. 

Puncturella galeata, Gould. With the preceding species. 

Haliotis Kamtschatleana, Jonas. On rocks at low-water at Houston­
Stewart Channel and elsewhere. This species was collected also 
by Mr. James Richardson at the Queen Chal'lotte Islands in 1872. 

Pachypoma gibberosum, Chemnitz. Common on rocks at low-water 
mark. 

Leptothyra sanguinea, Linnreus. Houston-Stewart Channel, in 15 to 20 
fathoms, several; mouth of Cumshewa Harbour, in 20 fathoms, 
common; Dolomite Narrows, a few. 

Chlorostoma brunneum, Philippi. Carpenter Bay, on fronds of 
Macrocystis, common. 

14 



202 B GEOLOGICAL SURVEY OF CANADA. 

Calliostoma canaliculatum, Martyn. Virago Sound, in 8 to 15 fathoms, 
four living but small specimens. 

Oalliostoma costatum, Martyn. IIoul:lton-Stowart Channel, in 15 to 20 
fathoms; Virago Sound, in 8 to 15 fathoms, and elsewhere; very 
common. 

Oalliostoma annulatum, Martyn. Houston-Stewart Channel, in 15 to 20 
fathoms, two specimens. 

Plwrcus pulligo, Martyn. Adult and common on fronds of Macrocystis 
in Carpenter Bay. Young but living shells of this species wore 
dredged also in 15 to 30 fathoms in H ouston-Stewart Channel and 
in Dolomite Narrows. 

Gibbulafuniculata, Carpenter. One living specimen, the exact locality 
of which has been forgotten. 

1.!fargarita pupilla, Gould. IIouston-Stowart Channel, in 15 to 20 
fathoms, and mouth of Ct1mshewa Harbour, in 20 fathoms. 

Margarita lirulata, Carpenter. Dolomite Narrows, five living shells; 
and Virago Sound, in 8 to 15 fathoms, three examples. 

Margarita helicina, M:ontagu. Ono young, living specimen ; exact 
locality and station unknown. 

Crepidula navicelloides, Nuttall; var. nummaria, Gould. Mouth of Cum­
showa IIarbour, in 20 fathoms, on dead shells, &c., frequent. 

Orepidula adunca, Sowerby. Two living specime.:is; exact locality and 
station unknown. 

Galerus contortus, Carpenter (fide Dall) . Mouth of Cumshewa Har­
bom, in 20 fathoms, common; and Virago Sotmd, in from 8 to 15 
fathoms, rather scarce. 

Hipponyx cranioides, Carpenter. Ono living adult specimen; exact 
locality not known. 

Omcurn crebricincturn, Carpenter. Dolomite Narrows, one; deaJ. 

},![esalia reticulata, M:ighels. Off Motla-Katla, in 50 fathoms, five 
specimens. 

Bittiurn filoswn, Gould. Common. 

Littorina Sitchana, Philippi. Rocks at low-1.vater, at IIot Spring 
Island; also shore between Virago Sound and North Island. 

Littorina scutulata, Gould. Virago Sound, in 8 to 15 fathoms, two dead 
shells. 

Lacuna porrecta, Carpenter. Shore between Virago Sound and North 
Island, one dead shell. 
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Lacuna? var. excequata, Carpenter. Bertch at Virago Sound, one small 
specimen. 

Alvania reticulata, Carpenter. Virago Sound, in 8 to 15 fathoms, rare. 

Alvania compacta? Carpenter. Dolomite Narrows. "Found also in 
Japan."-Dall. 

Fenella pupoidea, Carpenter? (or Rissoa, Nov. Sp.) Mouth of Cum­
shewa Ilarbour, in 20 fathoms, one live adult shell. 

Drillia incisa, Carpenter. Virago Sound, in 8 to 15 fathoms, two spe­
cimens; one very large. "The most northern locality yet known 
for this species."- Dall . 

llfangelia sculpturata, Dall. M. S. S. With the last-named species, but 
very rare. 

Bela fidicula, Gould. Virago Sound, in 8 to 15 fathoms, three speci­
mens; channel opposite Seal's Head Island, in 70 fathoms, one 
large, living shell; and Dixon Entrance, in 111 fathoms, one dead 
specimen. 

Bela Trevelyana, Turton (icste Dall). Virago Sound, in 8 to 15 
fathoms, one dead shell. 

Mitromorplw., filosa, Carpenter. Mouth of Cumshewa Harbour, in 20 
fathoms, three fine specimens. The only previously recorded 
localities for this species are Santa Barbara and Lower California. 

Odostomia straminea, Carpenter. From the same locality and station as 
the species last named. One young example. 

Odostomia Sitkensis, Dall. M. S. ("but this may=O. inflata Cpr.," Dall), 
Dolomite Narrows. 

Scalaria Indianorum, Carpenter. Shore between Virago and North 
Island, one dead adult shell. 

Cerithiopsis tuberculata, Moutagu (teste Dall). Dolomite Narrows, one 
dead shell; Virago Sound, in 8 to 15 fathoms, three specimens. 

Trichotropis cancellata, Hind ti . Off Metla-Katla, in 20 fathoms, three 
live i:;helhi; albo dead on the beach of the coast between Virago 
Sound and North Island . 

.Lamellaria Stearnsii, Dall. Houston-Stewart Channel, in 15 to 20 
fathoms, one dead shell. The only specimens known besides this 
are the two types of the specie::; which were collected by Mr. Dall 
on the beach at }fonterey in 1866. 

Natica clausa, Brodcrip and Sowerby. Virago Sound, in from 8 to 15 
fathoms, two dead shells. 



20-± B GEOLOGICAL SURVEY OF CANADA. 

Lunatia Lewisii, Goulcl. Frequent, living, and oflargesize, at several 
localities on the eastern, and especially near the northern end of 
the islands. 

Priene Oregonensis, Redfield. Two specimens, the exact locality of which 
has been forgotten. 

Yolutella pyrifonnis, Carpenter. Virago Sound, in 8 to 15 fathoms, 
three living shells. Not hitherio record,ed to the north of San 
Francisco. 

Olivella biplicata, Sowerby. Beach between Virago Sound and North 
Island, dead shells only. 

Olivella bcetica, Carpenter. With the preceding, and in the same worm 
and bleached condition. 

Nassa (Niotha) mendica, Gould. Virago Sound, in 8 to 15 fathoml:!, 
abundant; Houston-Stewart Channel, in 15 to 20 fathoms, two 
dead shells. Beach between Virago Sound and North Island. 

Amphissa versicolor, Dall. llouston-Stewart Channel, in 15 to 20 
fathoms, seven specimens; mouth of Cumshewa Harbour, in 20 
fathoms, three dead shells. In describing this species, Mr. Dall 
says :-*"I have not seen specimens from north of San Francisco, 
and Monterey is its headquarters." 

Amphissa corrugata, Reeve. Houston-Stewart Channel, in 15 to 20 
fathoms, abundant and alive. 

Purpura crispata, Chemnitz. Common everywhere, and very variable­
both in form and sculpture. 

Purpura canaliculata, Duclos. Same station and locality as the preced­
ing, but much scarcer. 

Purpura saxicola, Valenciennes. With the last species, apparently not 
common. 

Ocinebra lurida, Middendorf. Mouth of Cumshewa Harbour, in 20· 
fathoms, and Houston-Stewart Channel, in 15 to 20 fathoms. 

Ocinebra interfossa, Carpenter. Virago Sound, iR 8 tb 15 fathoms, and 
mouth of Cumshewa Harbour, in 20 fathoms. 

Cerostoma foliatum, Gmelin. Fine living specimens of this species 
were obtained on the rocks, near low-water mark, at many places. 

Nitidella Gouldii, Carpenter. Virago Sound, in 8 to 15 fathoms, five 
specimens. 

•American Journal of Conchology. Vol. vii., 1872; p. 114. 
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Trophon tennisculptus, Carpenter. Houston·Stewart Channel, in 15 to 
20 fathoms; also Virago Sound, in 8 to 15 fathoms. 

Trophon Orpheus? Gould. (Young.) Mouth of Cumshewa Harbour, 
in 20 fathoms. 

Ghrysodomus dirus, Reeve. Rocks at low-water mark m Houston­
Stewart Channel, eight living shells. 

Ohrysodomus Baifordii, Stearns. One adult, living specimen from the 
same locality and station as the last-mentioned species. 

AN~ELIDA. 

JiFicomache lumbricalis, Malmgren. Dixon Entrance, in 111 fathoms.­
(Verrill.) 

Sternaspis, Sp. ("Very much like S. fossot'. "-Verrill.) Virago 
Sound, in from 8 to 15 fathoms. 
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APPENDIX D. 

NOTES ON CRUS11.ACE.A 
CflLLECTED BY 

DR. G. M. DAWSON AT VANCOUVER AND THE QUEEN CHARLOTTE ISLANDS, 

BY S. I. SMITH. 

BRACHYURA. 

Heterograpsus nudus Stimpson. 
P seudograpsus nudus Dana, Proceedings Acad.~ Nat. Sci., Philadelphia, 

1851, p. 249 (3) ; United States Exploring ~xpedition, Crust ., p. 
335, pl. 20, fig. 7, 1852.-Stimpson, J ournal Boston Soc. Nat. Hist., 
vi., p. 469 (29), 1857. 

Cyclograpsus marmoratus White, List of Crust. British Museum, p. 41, 1847 
(no description). 

H eterograpsus marmoratus Milne-Edwards, Annales Sci. Nat., III., xx., p. 193 
(159), 1853. 

H eterograpeus nudus Stimpson, Proceedings Acad. Nat. Sci., Philadelphia, 
1858, p. 104 (50). 

A fine male specimen from near Victoria, Vanr.ouver I sland. Sitka 
is given by White as the locality for one of the specimens in the 
British Museum. It is abundant upon the Oregon and California coast. 

Fabia subquadrata Dana. 

Two specimens from the Queen Charlotte I slands, shore; and ono 
from "Houston Stewart Channel, Q.C.I., Juno, 1878, inhabiting cavity 
of large mussel." 

Cancer magister Dana. 
Cancer irroratus Randall, Jour. Acad. Nat. Sci., Philadelphia, viii., p. 116, 

1839 (not of Say). 

Cancer magister Dann, United States Exploring Expedition, Crust., p. 151. 
pl. 7, fig. 1, 1852.-Stimpson, Jour. :Boston Soc. Nat. Hist., vi., p. 
458 (18), 1857. 
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.iJfetacarcinus magister A. Milne-Edwards, Annales Sci. Nat., IV., xviii., p. 33, 
1862; op. cit., V., i., p. 67, 1864; Nouvelle Archives Mus. Hist. 
Nat., Paris, i., p. 201, pl. 19, fig. 1, 1865. 

A large carapax from the Queen Charlotte Islands. 

Cancer productus Randall. 
Randall, Jour. Acad. Nat. Sd., Philadelphia, viii., p 116, 1839.-Dana, 

United States Exploring Expedition, Crust., p. 156, pl. 7, fig. 3.­
Stimpson, Jour. Bost. Soc. Nat. Hist., vi., p. 461 (21), 1857. 

Cancer perlatus Stimpson, Proceedings California Acad. Nat. Sci., i., p. 88, 
1856 . 

Virago Sound, 15 to 8 fath.; mouth of Cumshewa Harbour, 20 fath.; 
and shallow dredging; all from the Queen Charlotte Islands. 

Cancer antennarius Stimpson. 
Stimpson, Proceedings California Acad. Sci., i., p. 88, 1856; Jour. Bos. Soc. 

Nat. Hist., vi., p. 442 (22), pl. 18, 1857. 

? Platycarcinus recurvidens Bate, in J. K. Lord, Naturalist in Vancouver 
Island, ii., p. 2691 1866. 

Small alcoholic specimens from Virago Sound, 15 to 8 fath., aucl 20 
fatb., mouth of Cumshewa Harbour, Q.C.I. A dry carapax from the 
same group of islands (no special locality given) is 83 mm. long and 133 
broad. 

Trichocarcinus Oregonensis Miers. 
Tricocera Oregonensis Dana, United States Exploring Expedition, Crust., p. 

299, pl. 18, fig. 5, 1852. 

Trichocarcinus Oregonensis Miers, Proceedings Zool. Soc. London, 1879, p. 34 
( Tricocera De Haan, 1833, preoccupied). 

A young specimen from Vancouver Island, and the carapax and 
cbeli1)eds of a larger specimen from the Queen Charlotte Islands. 
These specimens agree with Dana's description and figure, except that 
the teeth of the postero-lateral margin are more indistinct than shown 
in his figure, some of them being nearly or quite obsolete. In all the 
larger specimens which I have examined, the dorsal surface of the 
carapax is rougher and the areolets more protuberant than in small 
specimens, and in very small specimens the carapax is nearly smooth 
and regularly convex. 

A small specimen, dredged by Mr. J. Richardson in the Gulf of 
Georgia in 1875, and referred to by Mr. Whiteaves as Trichocera 
Oregonensis? on my authority (Canadian Naturalist, Vol. viii., No. 8, 
1878), appears to represent a distinct species. I have seen another 
and much larger specimen of the same form from Washington Terri­
tory, collected by J. G. Swan (Smithsonian Institution). In this 
species the antcro-lateral margin of the carapax is strongly upturned, 
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and its teeth are broad and in contact at their bases. The frontal and 
hepatic regions and the anterior part of the branchial are smooth and 
flat or concave, but there are three very high, wart-liko prominences 
on the gastric region, of which the two anterior are larger and mark 
the protogastric lobes, while the smaller is in the median line and 
behind them; there are similar, but posteriorly less distinctly circum­
scribed protuberences on the posterior part of the branchial region; 
and the tops of all tho protuberances are ornamented with smooth 
mammillary granules, which are large anteriorly but gradually loose 
the mammillary character in the rough and granular posterior regions 
of the carapax, which differ much from the anterior and middle 
regions which are very smooth, except on the flattened summits of 
the gastric 11l'otuberancos just described. 

Telmessus serratus White. 
White, Annals Mag. Nat. Hist., xvii., p. 497, 1846; Voyage of Samarang, 

Crust., p. 14, pl. 3, 1848.-Dana, United States Exploring Expedition, 
p. 303, pl. 18, fig. 8, 1852. 

Thero aro three specimens of Telmessus from tho Queen Charlotte 
Islands: two small males, in alcohol, from shallow dredging, and a dry 
and broken female much larger than the males. The female agrees 
very well with White's figure and is about the same sizo as White's 
specimen, though of the opposite sex. The larger of the two males 
agrees with Dana's figure and description, except that the median 
teeth of the front aro not quite as acute and prominent, projecting 
only very little beyond the lateral. The tooth forming the lateral 
angle of the carapax is much more prominent than in the female. 
The smaller male differs from the larger in having the antero-lateral 
margins of the carapax nearly parallel, and the tooth forming the 
lateral angle relatively evon much more prominent than in the larger 
male. These differences are shown in the following measurements of 
the carapaces of the three specimens:-

Length, including frontal spines..... . . 6·6 mm 20·3 66·5 
Breadth in front of lateral teeth........ 5·'7 19·4 66·0 
Breadth, including lateral teeth. ...... . 8·9 25·3 82·2 

The differences are apparently clue to the age of the specimens, and 
I think there can be little doubt that White's specimen and Dana's 
were of the same species. Whether the T. cheiragonus described by 
Tilesius and by Brandt, and T. acutidens Miers (ex Stimpson), are also 
of the same species, I am uncertain. The synonymy in this genus is 
still in great confusion, and the relations of the different forms can be 
made out satisfactorily only by careful examination of a large series 
of s1Jecimens. 
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Oregonia gracilis Dana. 
Oregonia gracilis Dana, United States Exploring Expedition, Crust., p. 106, 

pl. 3, fig. 2, 1852 ( t ). 
Oregonia hirta Dana, ibid., p. 107, pl. 3, fig. 3, 1852 ( ~ ). 

? Oregonia longimana Bate, Proceedings Zoological Society London, 1864, p. 
663, 1865; in J. K. Lord, Naturalist in Vancouver Island, ii., p. 
267, 1866. 

Virago Sound, Q.C.I., 15 to 8 fath., also Vancouver Island. 
The series of specimens is sufficient to show that the two forms 

described by Dana are $exual and belong to one species, the gracilis 
being based on the adult male and the hirta on the two forms of the 
female. In the characters of the rostral spines and the rest of the 
carapax, all the larger males before me agree with the description and 
figures of gracilis, while in the same characters the females agree with 
hirta, and the smaller males are more or less intermediate between the 
two forms. But among the females themselves there are two forms: 
all the adult and fertile specimens having the abdomen very broad and 
nearly orbicular, while in other specimens (most of them small, but 
some of them as large as the smaller of those with orbicular abuomens) 
the abdomen is much narrower and elliptical, as shown in Dana's fig. 3 
b. The smaller of these latter females are, perhaps, merely immature 
individuals, but the larger are apparently truly dimorphic, sterile 
females, such as are found in many genera of Bracbyura, and here, as 
in most similar cases, the larger of the sterile individuals show consid­
erable approach to the male in the form of the carapax, etc. 

In the largest male before me the merus of the chelipeds reaches 
very nearly or quite to the tips of the rostrum, and, in this respect, 
agrees with Bate's 0. longimana, though the chelipeds are not nearly 
twice as long as the carapax, if the rostrum is, as it is usually, included 
in the length. Bate makes no allusion to the size of his specimen, and 
describes it so imperfectly that it is not easy to determine its affinities 
with certainty.* 

•It may be well to rema.rk here that there had a~parently been an admixture of specimens 
from some region or regions far south of Vancouver i sland, in the collection which served as 
the basis of Bate's chapter on "Vanco uver I sland Crabs" in the work above referred to and 
that this fact a lso adds to the difficulty of determining the species there described. Bate him­
se lf remarked upon the mingling of northern and southern forms in the collection, but he docs 
not seem to have suspected any mistake in re•ard to th e localities from which the specimens 
came. I am aware that many tropical and sulJtropical marine species extend far north along 
the Pacific American coast, but it is scarcely conceivable that such an as ·cmblago of species as 
JJate's list indicates should exist in any one faunal region. 'l'be list contains not only tropical 
Pacific American species but a lso Central and South Pacific, and even tropical Atlantic species. 
Some of the incongruities may, however, be due to wrong identifications. as in the case of the 
Clibcmw·iu• about to be mentioned; but, making all roflsonably supposable allownnce for mis­
takes of this kind, there is still suflicicnt evidence of a mixture of specimens from different faunro, 
to throw doubt upon the authenticity of the supposed habitats of many of the nelf species in 
Mr. Lord's collection. The existcnre in the regicm of Vancouver Island of any of the following 
species (all of which are enumerated among the Decnpocla in Ilate's list) is, nt least, very doubt­
ful :-Er1iJhia nonaura, "Pctno1JceWJ,, crenutu.a, Xantho dispcir, Oc11JJode Urvulii , Grap8us livid1ia, 
H emiorapsua ' sedentatua," Gelasi1mts annulipea, Poi·celtana Edwm·ds,ii, E1maou1-us perlatua, 
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Pugettia gracilis Dana. 

Queen Charlotte Islands, shore; and shallow dredging, Port Simpson 
to north end of Vancouver Island. 

Scyra acutifrons Dana. 

Two males from near Victoria, Vancouver Island. Another male­
specimen agreeing well with these was collected at the same locality 
by Mr. R. Middleton in 1875, and is referred to by Mr. Whiteaves, on 
my authority, as "Scyra, sp. undt." (Canadian Naturalist, Vol. viii., 
No. 8, 1878.) All these specimens are much larger than the ones 
described by Dana, and differ much from hii; description and :figures. 
The specimen collected by Mr. Middleton differed so much that I at 
first supposed it must represent a new species, but the specimens col­
lected by Dr. Dawson show a nearer approach to Dana's :figures, and I 
now think there is little doubt that Dana's description and :figures were 
based on females and young males, and that the specimens before me 
are the fully adult males of the same species. 

In tbe specimens before me, the lamelliform rostrum is very much ex­
panded laterally, so that it is as wide, or even considerably wider than, 
the width of the front between the prmocular spines, and the lobes are 
much less divergent anteriorly than shown in Dana's figure. The 
protuberance upon each branchial region is elongated and excessively 
developed, and posteriorly it projects so much as to overhang the 
lateral margin of the carapax. The anterior cardiac protuberance 
is tubercular and obtuse and fully as high as the branchial protuber­
ances, but separated from them and from the large gastric protuber­
ance by a broad and deep depression; the posterior cardiac protuberance 
is small, but conical and conspicuous. The whole gastric region is 
protuberant, and separated from the branchial r egion, on each side, by 
a deep and narrow cervical groove. The posterior gastric elevation is 
large and obtusely tubercular, while the anterior is small and conical. 
The cbelipeds are proportionably much larger every vray than in Dana's 
specimens, and the lamelliform crest on the propodus is much broader. 
The differences in the chelipeds, and partially also those in the cara­
pax, are shown by the following measurements of the specimens 
collected by Dr. Dawson :-

" Cenobite8" Diogenes. Olibana1·i"us lineatus (Milne-Edwards) is also given. but there is ntnv 
Jllain evidence of a mistake in the identification, for Miers (Proceedings Zoological Society, 
London, 1877, p. 658, pl. 66, fig. 4) has described and figured a species, as CUbanm·iu• Lordi, said 
to have neen collected at the same locality as Bate's C. lineatll•, and presented to the British 
Museum by Mr. Lord, and Miers states that the specimen was labelled Cliba11ai·i·11s lineat1ts. but 
that it is cert>tinly not the species described under that Mme by l\Iilne-Edw>trds and figured by 
D>tntt. 
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Length of carapax, including rostrum ........ . 
Greatest breadth between margins .... . .. . ... . 

" " " branchial protuberances 
Length of rostrum from base of prreocular spine .. 
Greatest breadth of rostrum .. .......... .. ... . 
Length of merus iu chelipeds .......•........ 
Length of propodus ..............•....•..... 
Length of dactyl us . ... , ..•.................. 
Breadth of dactylus ........................ . 

.A.NOMURA. 

Elapalogaster inermis Stimpson. 

36·8 mm 39·0 
24'7 26·8 
27-3 29·5 

9·0 10·:1 
n 9·0 

22·0 28·5 
31·0 37·0 
15·0 16·5 
10 ·5 12-5 

Stimpson, Annals Lyceum Nat. Hist. New Yurk, vii., p. 243 (115), 1860. 
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I refer to this species, with some doubt, a single female from the 
shores of the Queen Charlotte Islands. The chelipeds arc not 
described by Stimpson, but in the specimen before me they are very 
unequal, the right being twice as stout as the left, very much less . 
sotoso, and the excavated fingers arc entirely without horny tips. 

Eupagurus granosimanus Stimpson. 
Stimpson, Annals Lyceum Nat. Hist. New York, vii., p. 90 (44), 1859. 

Several dry specimens, most of them very small, from near Victoria, 
V.I. I think it not improbable that this species will prove to be 
synonymous with E. Middendorjfii Brandt. Brandt's species was 
clescribecl and figured from a specimen considerably larger than the 
specimens examined by Stimpson or those before me, and it very likely 
is only the fully adult form of Stimpson's species. 

Eupagurus tenuimanus Stimpson (ox Dana). 

Ono svecimen from shallow drodgings, Port Simpson to the north 
end of Vancouver Island. The propodus of the larger choliped is fully 
as broad as in Dana's specimens, but the inner edge is less sharply 
dentate and the outer edge less strongly curved. There is no doubt of 
its identity with Dana's species, however. 

There ure several small specimens of Eupagunts from 15 to 8 fath., 
Virago Sound, 20 fath ., mouth of Cumshowa Harbour, and from Ilous­
ton Stewart Channel, Q.C.I., which are distinct from either of the 
above species, but they appear to be immature and are not easily 
determined. 

Paguristes turgidus Stimpson. 
Eupagurus turgidus Stimpson, Proceedings Boston Soc. Nat. Hist., vi., p. 86, 

1857. 

Clibanarius turgidus Stimpson, Journal Boston Soc. Nat. Hist., vi., p. 484 
(44), pl. 21, fig. 1, 1857. 
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Pagu1·istes turgidus Stimpson, Proceedings Acad. Nat. Sci., Philadelphia, 
1858, p. 236 (74), 1859; Annals Lyceum Nat. Hist., New York, 
vii., p. 86 ( 40), 1859. 

Not in Dr. Dawson's collection, but a largo male was dredged in the 
Gulf of Georgia by Mr. J. Richardson in 1875. 

MACRURA. 

Gebia Pugettensis Dana. 

A male 85 mm. long, shore, Queen Charlotte I slands. 

Crangon vulgaris J. 0. Fabricius ex Linne. 
Crangon nigricauda Stimpson. 

Crangon nigromaculata Lockington. 

Crangon Alaskensis Lockington. 

A single dry and broken specimen from Vancouver I sland. 

Nectocrangon lar Brandt (ex Owen). 

Two males and three females from Vancouver Island. 
The specimens are all dry and in rather bad condition for a careful 

-comparison, but they all differ considerably from any Atlantic speci­
mens which I have seen. In the specimens from Vancouver, the 
rostrum and the spines of the dorsal carina of the carapax are longer 
.and more slender than in specimens from off Nova Scotia and from the 
Gulf of St. Lawrence. In the Vancouver specimens, the dorsal carina 
-On the third, fourth and fifth segments of the abdomen is broad and 
1·ounded, or flattened, and scarcely reaches the postel'ior edges of the 
segmentfl, and the two carirn:e upon the sixth segment are rounded and 
fade out in the same way befol'e reaching the posterior extremity of 
the segment; while in the Atlantic specimens referred to, the carina 
upon the third, fourth and fifth segments is acute, and on the fifth 
segment projects from the posterior margin in a more or loss conspic­
uous triangular tooth, and the carinm on the sixth segment arc acute 
and continue to or a little over the posterior extremity of the segment. 
These differences may possibly indicate distinct geographical species. 

Paracrangon echinatus Dana. 

Vancouver Island . 

Bippolyte Gaimatdii Milne-Edwards. 

llippolyte Gaimardii l\filne-Edwards, Hist. nat. des Crust., ii., p. 37$, 1837. 

IIippolyte pandaliformis Bell, History of British Stalk-eyed Crustacea, p. 294. 
[1850 ?] 

Rippolyte Belcheri Bell, in Belcher, Last of the Arctic Voyages in Search of 
Sir John Franklin, vol. ii. , p. 402, pl. 34, fig. 1, 1855. 
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A single dry female specimen from Vancouver Island appears 
unquestionably of this species. It is about 33mm. long; the carapax, 
including the rostrum, 13.gmm.; the rostrum, 7·3. The dorsal carina is 
armed with six teeth, of which three are on the rostrum, and there 
arc three teeth in the lower edge of the rostrum. 

I:Iippolyte spinus White. 

Cancer spinus Sowerby, British Miscellany, p. 47, pl. 23, 1805. 

Alphceus spi11.us Leach, "Edinburgh Encyclopedia, vii., p. 431, 1813-14," 
(Miers), American edit ., vii., p. 271; 'l'ransactions Linnean Soc. 
London, xi., p. 347, 1815. 

Hippolyte Sowerbcei Leach, Malacostraca Podophtbalmata Britannire, pl. 39, 
1817. 

Bippolyte spimta White, List Crust. British Museum, p. 76, 1847.-Bell, 
History of British Crustacea, p. 284 [184 7 ?]. 

Hippolyte spina Stimpson, Proceedings Acad. Nat. Sci. Philadelphia, xii., p. 
34 (103), 1860; Annals Lyceum Nat. Hist. New Yol'k, x., p. 126, 
1871. 

There are seven dry specimens from Vancouver Island, and two in 
alcohol from shallow dredging, Queen Charlotte Islands, which agree 
well with Atlantic specimens of this species. 

I:Iippolyte Phippsii Kroyer. 

flippolyte Phippsii Kroyer, aturhistorisk Tidsskrift, iii., p. 575, 1841 ( t ). 
Hippolyte turgida Krtlyer, ibid., p. 575, 1841 ( 'i' ). 
Hippolyte vibrans Stimpson, Annals Lyceum Nat. Hist. New York, x., p. 125, 

1871 ( t, var). 

Hippolyte Ochotmsi• Brandt, Middendorff's Sibirische Reise, ii.1 p. 120, pl. 5, 
fig. l 7, 1849 ( 'i' ). 

A female from 15 to 8 fath., Virago Sound, Q.C.I. Length, 32w.m.; 
length of carapax, including rostrum, 11 ·6 ; rostrum, 5·2. The dorsal 
carina of the carapax and rostrum is armed with eleven teeth, of which 
the three posterior are the larger, situated near the middle of the 
carapax and separated considel'ably from the one next in front, which 
is just over the base of the rostrum ; the remaining teeth are succes­
sively nearer to each other toward the tip, which is itself tridentate. 
There are in addition four teeth on the oblique anterior part of the 
inferior edge of the rostrum. The dentition of the carapax and 
rostrum is thus seen to approach pretty closely to Brandt's H. Ocho­
tensis, and yet the specimen appears to be unquestionably specifically 
identical with the well-known Atlantic species, so that I ha>e little 
doubt that Brandt's species is only a variety of the female of H . 
Phippsii. 
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Hippolyte brevirostris Dana. 
Dana, United States Exploring Expedition, Crust., p. 566, pl. 36, fig. 5, 1852 

(given as H. curvirostris on plate) . 

.A dry female specimen abollt 2-!mm. long, from Vancollver I sland, 
agrees well with Dana's figme and description . 

Hippolyte Gramlandica Miers. 

Astacus Grcenlandicus J.C. Fabricius, Systema Entomologire, p. 416, 1775 ; 
Entomologia systematica, ii., p. 484, 1 793. 

Cancer aculeatu& 0. ]'abricius, Fauna Ormnlandica, p. 239, 1 780. 

Alpheus aculeatus Sabine, in Supplement to Appendix of Parry's (first) 
Voyage, p. ccxxxviii., pl. 2, figs. 5-8, 1824. 

Hippolyte aculeata J . C. Ross, in John Ross, Appendix to Narrative of a 
Second Voyage in Search of the North-west Passage, p. lxxxiii., 
1835. 

Jiippolyte armata Owen, Voyage of the Blossom, p. 88, pl. 27, fig. 2, 1839 ( ~ ). 

Jiippolyte cornuta Owen, op. cit., p. 89, pl. 28, fig. 2, 1839 ( J; ). 

Hippolyte Grcenlandica Miers, Annals and Magazine Nat. Hist., IV., xx., p. 
62 (12), 1877. 

A female, -!4"'m· long, from shallow dredging, Qlleen Charlotte Islands. 

!Pandalus Danm Stimpson. 

Stimpson, Proceedings Boston Soc. Nat. Hist., vi., p. 87, 1857; Journal 
Boston Soc. Nat. Hi~t., vi., p. 502 (62), pl. 21, figs. 6-7, 1857. 

Several small dry specimens from Vancouver Island, and an alcoholic 
specimen from shallow ch·edgings, Queen Charlotte I slands. The last 
specimen is 74m00

• long; the carapax including rostrum, 33mm.; rostrum, 
17·5"""·; there arc 1.en teeth in the dorsal crest, half being on the 
rostrmn and half upon the carapax, and in addition there arc three at 
the tip and five beneath the rostrum. 

In general appearance, and particularly in the form and dentition of 
the carapax and rostrnm, this species approaches very near to P. 
platyceros Brandt (l\Iiddendorff's Sibirischo Reise, ii., p. 123, pl. 5, fig. 
20, 1851). Bllt, according to Brandt's description, the carapax of the 
platyceros is clothed with short hairs, while in the Danm the carapax 
and abdomen are smooth antl entirely naked. 

Pandalus pubescentulus Dana. 

An alcoholic specimen from "shallow dredging, Port Simpson to 
north ontl of VancouYor Island. " The specimen is MJmm. long; the 
carapax including rostrum, 25; rostrum, H. Thero al'O fourteen tooth 
in the tlorsal crest, five on the carapax and nine on the rostrum; the 
extremity of the rostrum is Llnarmetl above except at the tip, which is 
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bidentatc; beneath it is armed with eight teeth, which extend to the 
tip. 

CuMACEA. 

Diastylopsis, gen. nov. 

The species for which this genus is proposed is very closely allied to 
Diastylis in the structure of the appendages of the cephalopcrmon and 
in the structure of the pleon, but it differs from Diastylis, and, as far as 
I know, from the heretofore described genera of Cumacca, in the con­
solidation and great expansion of the tcrgal and cpimeral portions of the 
third and folU·th free segments of the perroon, which forms an arched 
shield-like plate nearly half as largo as the carapax. The basal seg­
ments of the second pair of gnathopods (third maxillipeds) are more 
expanded distally and form a much more complete oral opcrculum 
than in Diastylis. The cephalopcrmon, also, is much more elongated 
-and more compressed laterally than in any described species of 
Diastylis. 

Diastylopsis Dawsoni, sp. nov. 

Female.-The ccphalopcrroon is considerably longer than the pleon, 
compressed laterally so that the breadth is little more than a fourth of 
the length, and the part made up of the free segments is fully as wide 
and as high as the carapax. The carapax is more than twice as long 
as high ~111d smoothly rounded above, though the dorsum is compressed 
somewhat anteriorly. The eye is obscure or wanting, and the anterior 
lobes of the carapax extend far in front of the ophthalmic lobe and 
form a prominent and :icute rostrum. There is a deep antennal sinus 
(much deeper than in the spe<lies of Diastylis) in the anterior margin 
below the rostrum and bounded inferiorly by the prominent dentiform 
.anicro-lat.eral angle, back of which the lateral margin is dentated for a 
short distance. The entire surface of the cal'apax, as well as the dorsal 
surface of the free segments of the perroon, is perfectly smooth, naked 
and highly polished, but there are four nearly equidi taut, faintly 
indicated. trans\'crse Jines cro:;sing tho anterior half of the carapax 
and evidently marking I.be areolation so conspicuous in some species 
of Diastylis. The first and second of tho five free segments of tho 
perroon are short and nearly or quite covered each side by the third 
segment, which is itself short above but greatly expanded each side 
into a large plate a third as long as the carapax; the dorsal part of the 
fourth segment is greatly olongatcJ, and lies between and above the 
lateral prolongations of the third segment; and the tcrgal and 
cpimeral portions of these two segments arc anchylosed or closely 
united. together, so that the U-shaped suture between them is only 
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faintly indicated. The fifth segment is small , and nearly wrnred 
each side by the lateral expansions of the fourth. Thero are two 
slender submcdian spines upon the ventral side of the fifth segment, 
and there is a similar single median spine on the first segment of the 
pleon. 

The antennulro are short, the peduncle reaching scarcely beyond the 
rostrum; the first segment is stout and about as long as the scconLl and 
third together, the second is short and stout, and the third, or ulti­
mate, about half the diameter of the second but longer than it; the 
major .flagellum is slender aud about half as long as the peduncle ; the 
minor flagellum is little longer thau the first segment of the major, 
and is apparently triarticulatc. The rudimentary antenna is scarcely 
longer than the first segment of the antemmla, but has the penultimate 
segment elongated to about four times its diameter, while all the other 
segments arc very short. 

The firet gnathopods (second maxillipeds) arc nearly as in Diastylis, 
but are very long and slender, and the basal segments are but little 
stouter than the terminal. The second gnathopods reach a little 
beyond the tip of the rostrum: the basal segment in each reaches to 
the antero-latornl angle of the carapax and is very much expanded 
distally, so that the two together completely close the space between 
the lateral margins of the carapax; the inner angle of the distal end 
projects in a very prominent and acute tooth. and the inner edge is 
margined with short l)lumose setm, but the outer surface is smooth and 
naked like the carapax; the ischium is very short and fully twice as 
broad as long; the merus is about twice as long as the ischium, not 
more than half as broad, and bears on the middle of its outer margin a 
ver y long plumose seta; the three distal segments are very slender, 
subequal in length, and each is considerably longer than the merus. 
The tip of the flagellum of the exoguath reaches slightly beyond the 
middle of the ba,;;is of the emlopod itself. 

The first permopods are slender and scarcely as long as the second 
gnathopods, the tip of the carpus not quite reaching the distal end of 
the basis of the gnathopod; the ischium is scarcely longer than broad, 
the morus twice as long as the ischium, and the three distal segments 
subequal in length and each a little longer than the merus. The tip 
of the flagellum of the exopod does not reach the extrem ity of the 
basis of the endopod. The second permopods reach but little beyond 
the middle of the basis of the first pair, and the exopod is about as 
long as the endopod. The sternum of the third free segment of the 
permon is broad and greatly elongated to correspond with the lateral 
portions of the segment, so that the two anterior pairs of permopods 
are separated by a considerable space from the succeeding pairs. The 
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third, foul'th and fifth pairs of peL"roopods are short and as in the 
species of Diastylis, except that the coxal segments of the third pair 
are very broad, about four times as broad as high, and closely fitted to 
the corresponding segment of the peraion. 

The pleon is cylindrical aud slender throughout, very much · nar­
rower than the cephaloperaion, and the segments increase slightly and 
regularly from the first to the sixth. The telson is shorter than the 
:-;ixth segment, swollen for the proximal half its length, then suddenly 
narrowed into a slender.terminal portion which is armed either side 
with about five or six very slender spiniform setai, and at the tip with 
two stylifol'm setro nearly half as long a the telson itself. The 
peduncles of th e UL'Opod8 arc slender, not quite twice us long as the 
telson and ar1110d along the distal half of the innet· margin with 
approximately ten very long setro. The inner ramus is narrow, about 
half as long as the pedun cle, composed of thr.ee segments, armed along 
the inner edge with approximately twelve slender spines, at the tip 
with a larger spine, and along the outer edg·e with a few setro. The 
outer ramus is a little longer than the inner, slender, and armed 
along the outer edge and at the tip with sctiform spinules. The telson 
and uropods arc more or less imperfect in all the specimens examined, 
and do not admit of very exact description. 

All the males examined are immature and of about the same size as 
the female t:. They differ from the females, as in the species of 
Diastyl1s, in having rudimental'y exopods on the third and fourth 
perrcopods and in having rudimentary appendages upon the first and 
second segments of the p loon. The specimens examined show scarcely 
any difference9 in the telson and uropods, but these differences would 
probably be developed in more mature individuals. 

A female gives the following measurements:-
Length from rostrum to tip of telson .................. 12·2mm. 

Length of cephe loperreon along dorsum...... . . . . . . . . . . 6·7 
Length of carapax along dorsum ...... ......• , . . . . • . . . 4·2 
Greatest height of carapax ...... . . . . . . . . . . . . . . . . . . . . . . 2·0 

Greatest breadth of carapax ....................... , . . l ·8 
Lenirth of 3rd and 4th free segments of perreon along 

dorsum........................... . . . . . . . . . . . . . . 1·8 
Length of pleon to tip of telson ......... , . . • . . . . . . • • • • 5·6 

The few specimens of thi s very interesting and pretty species were 
all from 111 fath., Dixon Entrnnce, Q.C.I. It is interesting to notice 
that it was associated with Synidotea nodulosa, a species before known. 
only from the Atlantic. 

15 
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IsoPoDA. 

Lygia dilatata Stimpson. 
One specimen from near Victoria, V.I. 

Synidotea rwdulosa Harger. 
ldothea noduloaa Kroyer, Naturhist. Tidssk., II., ii., p. 100, 1846; in Gai­

mard, Voyage en Scandinavie, pl. 26, fig. 2, 1849. 

Synidotea nodulosa Harger, Amer. Jour. Sci., III., xv., p. 374, 1878; Proceed­
ings United States National Museum, 187~, p. 160, 1879. 

Two specimens from 111 fath., Ilixon Entrance, Q.C.I. It has been 
found in the Atlantic from George's Banks and Nova Scotia to Green­
land, but has not been recorded heretofore from the Paci.fie. The 
specimens were determined by Mr. Harger. 

Sphmrorna sp. 
A small species from Dolomite Narrows, Q.C.I. It is apparently 

quite distinct from S. Oregonensis Dana and from S. arnplicauda Stimp­
son, the only species, as far as I know, described from the north-west 
coast of America, 

Tanais? sp. 
There are two dry specimens of a small Tanaid from 15 to 18 fath., 

Virago Sound, Q.C.I. 

Tetraclita porosa Darwin 

Near Victoria, V.I. 

Lepas anatif era Linne 
Near Victoria, V.I. 

CIRRIP.ZDIA. 
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APPENDIX E. 

PLANTS COLLECTED IN THE QUEEN CHARLOTTE ISLANDS, 1878. 

'l'he following list of plants has been prepared by Prof. J. Macoun, 
-of Albert College, Belleville, who has kindly examined the spec.imens 
-collected:-

RANUNCULACElE. 

Ranunculus N elsoni, Gray. 
" occidentalis, Nuit. 

Coptis asplenifolia, Salisb. 
Aquilegia formosa, Fisch. 

Arabis hirsuta, Scop. 
Cochlea!'ia Angelica, L. 

CaucrFERlE. 

CARYOPHYLLACEJE. 

Areual'ia peploides, L.; var. oblongifolia, Fenzl. 
Sagina procumbens, L. 

PoRTULACACEJE. 

Claytonia Sibirica, L . 
" parvifolia, Mocino. 

LEGUMINOS J'E. 

Lupinus NootJrntensis, Donn. 
Trifolium involucratum, Willd. 
Vicia gigantea, Hook. 
Lathyrus maritimus, Bigel. 

Spirrea Aruncus, L. 
Gcum macrophyllum, Willd. 
Fragaria Chi lcnsis, Ducho::me. 

R osACEJE. 
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Potentilla fragiformis, Willd; var. villosa, Regel. 
Rubus u1·sinuR, Cham. 

" Nutkanus, Mocino. 
' · spcctabilis, Pursb. 

Rosa Nutkana, Prcsl. 

SAXIFRAGACEJE. 

Saxifraga leucantbemifolia, Micbx.; var. Brunoniana, 'f. & G. 
" sileni:fiora, Stcrnb. 

Heucbcra micrantba, Dougl. 
Tiarella trifoliata, L. 

0RASSULACEJE. 
Sedum Rhodiola, D 0. 

" spathulifolium, Hook. 

0NAGRACEJE. 

Bpilobium angustifolium, L. 
" tetragonum, L. 

U MBELLIFERJE. 

Archangelica Gmelini, D C. 

Galium tri:fiorum, Mx. 

Aster salsuginosus, Rieb. 
Solidago Oanadensis, L. 
Grindelia integrifolia, D C. 

RuBIACEJE. 

OoMPOSITJE. 

Achillrea millefolium, L. ; var. lanata, Hook. 
Tanacetum Huronense, Nutt. 
N abalus alatus, Hook. 
Franseria bipinnatifida, Nutt. 

0AMPANULACE.>E. 

Oampanula Scheuchzeri ; var. hcterodon, Gray. 

ERICACE.iE. 

Vaccinium parviflorum, Smith. 
Gaultheria Shallon, Pursh. 
Andromeda polifolia, L. 
Menziesia glabella, Gray. 
Kalmia glauca, Ait. 
Moneses uniflora, Gray. 



.QUEEN CHARLOTTE ISLANDS. 

PLANTAGINACEJE. 

Plantago maritima, L. 

PRIMULACEJE. 

Trientalis Europ::ea, L. 

SCRO PHUL ARIACEJE, 

Mimulus luteus, Willd. 
Castilleia pallida, Kunth. 
Rhinanthus Crista-ga.lli, L. 
Brunella vulgaris, L. 
Stachys ciliata, Dougl. ; var. pubens, Gray. 

BoRRAGINACEJE. 

:M:ertonsiana maritima, Don. 

GENTIANACEJE. 

Gentiana Amarella, L., var. acuta, Hook. 

CHENOPODIACEJE. 

Atri_rlex Alaskensis, Wat. 

Betula sp. 

Pinus contorta, Dougl. 
Abies Englemanni, Parry. ? 

" amabilis, Forbes. ? 
Thuja gigantea, Nutt. 

BETULACEJE. 

OONIFERJE. 

Cupressus Nutkatensis, Lamb. 

0RCHIDACEJE. 

Goodyora Menziesii, Lindl. 
Spiranthes Romanzoviana, Cham. 
Oorallorhiza Mertensiana, Bong. 

LILLIACEJE. 

Smilacina bifolia, Ker ; var. Oanadensis, Gray. 
Fritillaria lanceolata, Hook. 

0YPERACEJE. 

Carex alpina, Swartz. 
" atrata, L .. 

221 B 
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GRAMI!JEJE. 

Agrostis eqivalvis, Trin. 
Festuca ovina, L. 
Elymus mollis, Trin. 
Aira caryophyllea, L. 

" cmspitosa, L. 

Adiantum pedatum, L, 
Lomaria Spicant, Den. 

FrucEs. 

LYCOPODIACElE. 

Selaginella rupestris; var. tropica, Spring. 

Dicranum scoparium, Hcclw. 
Mnium punctatum, Hedw. 
Ftmaria hygrometrica, L. 
Meesia uliginosa, Hedw. 
Bartramia pomiformis, L. 
Hypnum loreum, L. 

" plumifera, Mutt. 
" splendens, Hedw. 
" undulatum, L. 

Musc1. 

HEPATICJE. 

Chiloscyphus polyanthus, L. 
Jungermannia sphrerocarpa, Hook. 

Cladonia gracilis, Fr. 
Sphmrophorus globiferis, D C. 

LICIIENES. 





A
P

P
E

N
D

IX
 F

. 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 O

B
S

E
R

V
A

T
IO

N
S

 O
N

 T
H

E
 C

O
A

S
T

 O
F

 B
R

IT
IS

H
 C

O
L

U
M

B
IA

-M
A

Y
 2

8 
T

O
 O

C
T

O
B

}J
:R

 1
7,

 1
87

8.
 

'l'
h

e 
fo

ll
ow

in
g 

M
et

eo
ro

lo
gi

ca
l 

R
ec

or
d,

 k
ep

t 
d

u
ri

n
g

 t
h

e 
p

er
io

d
 o

cc
up

ie
d 

b
y

 t
h

e 
re

se
ar

ch
es

 o
f 

18
78

, 
w

hi
le

 l
ea

v
in

g
 m

u
ch

 t
o

 b
e 

de
si

re
d,

 i
s 

as
 

co
m

p
le

te
 a

s 
th

e 
ci

rc
u

m
st

an
ce

s 
an

d
 t

im
e 

a
t 

di
sp

os
al

 
al

lo
w

ed
. 

A
s 

o
u

r 
k

n
o

w
le

dg
e 

o
f 

th
e 

cl
im

at
o

lo
g

y
 o

f 
th

is
 p

ar
t 

of
 t

h
e 

w
es

t 
co

as
t 

is
 v

er
y

 
sl

ig
h

t,
 i

t 
m

ay
 b

e 
of

 s
om

e 
im

po
rt

an
ce

. 
T

h
e 

b
ar

o
m

et
er

 r
ea

d
in

g
s 

ar
e 

th
o

se
 o

f 
a 

sm
al

l 
an

er
oi

d,
 a

n
d

 t
he

re
fo

re
 t

o
 b

e 
d

ep
en

d
ed

 
o

n
 o

n
ly

 a
s 

in
d

ic
at

in
g

 r
el

at
iv

e 
ch

an
g

es
 o

f 
pr

es
su

re
. 

T
h

e 
re

ad
in

gs
 g

iv
en

 a
m

 u
nc

or
re

ct
ed

, t
h

o
u

g
h

 i
t 

is
 k

n
o

w
n

 t
h

at
 t

h
e 

er
ro

r 
of

 t
h

e 
in

st
ru

m
en

t 
in

cr
ea

se
d

 d
u

ri
ng

 t
h

e 
su

m
m

er
, 

b
ei

n
g

 o
n

 M
ay

 2
8t

h 
0·

12
 

in
ch

 t
oo

 h
ig

h
-o

n
 O

ct
ob

er
 l

 7
th

 0
·2

4 
in

ch
 t

o
o

 h
ig

h
. 

T
h

e 
te

m
p

er
at

u
re

 i
s 

st
at

ed
 i

n
 d

eg
re

es
 F

ar
en

h
ei

t.
 

T
h

e 
fo

rc
e 

of
 t

h
e 

w
in

d
 

is
 

es
ti

m
at

ed
 

ac
co

1·
di

ng
 t

o
 B

ea
uf

or
t's

 s
ca

le
. 

T
h

o
se

 o
bs

er
va

ti
on

s 
o

f 
it

s 
fo

rc
e 

o
r 

d
ir

ec
ti

o
n

 m
ar

k
ed

 t
h

u
s 

(*
) 

ar
e 

u
n

ce
rt

ai
n

, 
o

w
in

g
 t

o
 l

oc
al

 c
ir

cu
m

st
an

ce
s.

 

P
L

A
C

E
. 

.,; d A
 

N
ea

r 
D

od
d

 N
ar

ro
w

s .
..

..
..

..
..

..
..

 M
ay

28
. 

N
an

ai
m

o 
. .

 . 
. 

..
 . 

. .
 . 

. .
 . 

. 
. .

 ..
 . .

. .
 . 

. 
29

. 
O

ff
 L
a
~
q
u
e
t
i
 I

sl
an

d.
..

..
..

..
..

..
..

. 
29

. 
O

il 
C

o
m

o
x

..
..

 ..
 . 

. .
. .

 . 
..

 . 
. .

 ..
. .

. .
. .

 
30

. 
S

ey
m

ou
r 

N
ar

ro
w

s .
..

..
..

..
..

. 
· ·

..
 

30
. 

P
lu

m
p

er
 B

a
y

..
..

..
..

.
..

..
..

..
..

..
. 

31
. 

Jo
h

n
st

o
n

e 
S

tr
ai

t,
 o

ff
 R

ip
pl

e 
P

o
in

t.
 

31
. 

" 
" 

of
f P

o
rt

 N
ev

il
le

 . 
Ju

n
e 

1.
 

" 
" 

of
f R

ob
so

n 
B

ig
h

t 
1.

 
" 

" 
o

ff
 B

ea
ve

r 
H

ur
..

 
2.

 
B

ro
ug

ht
on

 S
tr

ai
t,

 o
ff

 P
o

rt
 M

cN
ei

l·
 

2.
 

Q
ue

en
 C

ha
rl

ot
te

 S
d.

, 
o

ff
S

u
q

u
as

h
..

 
3.

 
G

ol
et

as
 

C
ha

nn
el

 .
. .

 . 
. .

 . 
..

 ..
 ..

 . 
. .

. 
. 

3.
 

~
 "' 0 ~ 

V
ic

to
ri

a 
to

 M
il

ba
nk

 S
ou

nd
. 

CD
 

to
-i

 
-d

 
..r;

:i 
CD

 
J-

o 

~ 
~ 

a 
s 

o 
.e 

~
 

g 
~
~
 

~
 
~

.~ 
s 

:s 
§~

 
~
 

~.
g 

0 
~
~
 

~ 
e.::

 ·
~ 

-~ 
~~

 
~ 

5.
9 

~ 
~~
 

~
 

a o
 

d
 

...
.. 

e.
-

CD
 

so
 

't:
S 

8 
=

 
~
 
~
 

::;:
i 

::;:
i 

A
 

~ 
"'1

 
.::

 
~1

; 

d ....
 

""
 

'9
 s

 
a1E

'.< 
j:::

: 

W
ea

th
er

 d
ur

in
g 

L
as

t 
In

te
rv

al
. 

~
 

~
 

c:
tl 

-
-
-
-
-

0
-

--a
-
0

-
-
-
-
-
-

-
-
-
-
-
-

0 
1-
-
-
-
-
1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

7 
p.

m
. 

29
.8

5 
54

 
. .

 . 
. 

. .
 . 

. 
E

. 
3 

10
 

S
. 

53
 

F
ai

r 
..

..
..

. 
S

ho
w

er
s 

du
ri

ng
 d

ay
. 

7 
a.

m
. 

29
.9

25
 5

5 
61

 
50

.5
 

V
ar

. 
1 

9 
S.

 
K

. 
. .

 . 
. 

" 
..

..
..

. 
S

ho
w

er
y.

 
7 

p.
m

. 
29

.9
5 

55
 

. .
 . 

. 
. .

 . 
. 

E
. 

4 
9 

C
. 

l::l
. 

54
 

..
..

..
.
..

..
. 

C
lo

ud
y,

 w
it

h 
sh

ow
er

s;
 

li
gh

t S
.E

. 
w

in
ds

. 
7 

a.
m

. 
29

. 9
65

156
 

61
 

51
 

W
. 

2 
10

 
S

. 
. .

..
..

..
..

..
..

..
 E

as
te

rl
y 

w
in

d 
di

es
 a
w
a
~
 a

t 
5 

a.
m

. 
7 

p.
m

. 
29

.9
4 

58
 

..
..

..
..

 
V

ar
. 

2 
5 

C
. 

K
. 

51
.5

 .
..

..
..

..
..

. 
M

or
ni

ng
 c

al
m

; 
p

.m
.,

S
.K

 w
in

d,
 c

le
ar

in
g.

 
7 

a.
m

. 
29

. 9
75

 5
5.

5 
69

 
52

.5
 

-
0 

7 
S.

 &
 C

. K
. 

..
..

..
..

..
..

..
..

 C
al

m
; 

ge
ne

ra
ll

y 
cl

ou
dy

. 
7 

p.
m

. 
29

.3
5 

62
.5

 .
 . 

. .
 .

 . 
. .

 
V

ar
. 

2 
3 

C
.K

.&
C

.S
 4

9.
5 

..
..

..
..

..
..

 M
or

ni
ng

 c
al

m
; p

.m
.,

 l::
l.E

. 
w

in
d 
I li

gh
t.

 
7

a
.m

.3
0.

09
 

55
.5

69
 

53
.5

 
N

.W
. 

5 
7 

C
.K

,&
l:

:l
 ..

..
..

..
..

..
..

..
. 

N
.W

.w
in

d
sa

n
d

oa
lm

;p
a
rt

ly
o

o
u

d
y

. 
7 

p.
m

. 
30

.1
8 

53
 

. .
 . 

. 
. .

 . 
. 

W
. 

4 
9 

C
. 

K
. 

&
 S

. 
50

 
..

..
..

..
..

..
 W

es
te

rl
y 

w
in

ds
 f

or
ce

 4
 to

 5
; 

cl
ou

dy
. 

7 
a.

m
. 

30
.2

2 
58

 
57

.5
 5

0 
V

ar
. 

1 
9 

S
. 

&
 C

. 
K

 ..
..

..
..

..
..

..
..

. 
L

ig
h

t 
w

es
te

rl
y 

w
in

d 
ti

ll
 3

 a
.m

.,
 t

he
n 

ca
lm

. 
7 

p
. m

. 
30

.2
2 

54
 

. .
 . 

. 
. .

 . 
. 

W
. 

6 
7 

C.
 K

. 
&

 S
. 

49
 

..
..

..
..

..
..

 W
es

te
rl

y 
w

in
d 

fr
es

he
ni

ng
 f

ro
m

 1
 p

.m
. 

7 
a.

m
. 

30
.2

0 
52

.5
 .

 . 
. .

 .
 . 

. .
 

V
ar

. 
1 

1 
S.

 &
 K

. 
. .

..
..

..
..

..
..

..
 N

ea
rl

y 
ca

lm
; 

p
ar

tl
y

 c
lo

ud
y.

 
7 

p
.m

. 
30

.2
2 

55
 

..
..

..
..

 W
.N

.W
 

3 
6 

C
. 

&
 C

, S
. 

52
 

..
..

..
..

..
..

 W
es

te
rl

y 
w

in
d 

ro
se

 a
t 1

 p
.m

.;
 f

re
sh

en
ed

 t
o 

4.
1 

7 
a.

m
.1

30
.2

8 
15

5 
17

2.
51

50
.5

 
E

. 
3 

6;
 n

ow
 fa

ll
in

g,
 a

n
d

 g
en

er
al

lv
 c

le
ar

. 
S

. 
. .

 . 
. 

. .
..

..
..

..
. 

C
al

m
 a

n
d

 p
ar

tl
y

 c
lo

ud
y 

ti
ll

 3
 a

.m
. 

10
 

t-:
> 

t-:
> ""'"
 

c:d
 

0 t<
I 

0 t"
' 

0 0 H
 a >
 

t"
' 

00
 

q ~ t<
I 
~
 

0 "" a >
 z >
 

t:!
 ?'" 



Q
ue

en
 C

h
ar

lo
tt

e 
S

d.
, 

of
f 

S
m

it
h

 S
d

. 
Ju

n
e 

4,
 

7 
p

.tn
. 

30
.3

.3 
56

 
. .

. .
 .

 . 
..

 
N

. 
3 

4 
C.

 l
{.

 &
 S

. 
54

 
..

..
..

..
..

..
 C

al
m

 t
il

l 
2.

30
, 

th
en

 li
gh

t 
br

ee
ze

 f
ro

m
 W

es
t:

 
ve

er
in

g 
N

. 
; d

ri
zz

li
ng

 fr
om

 1
0 

a.
m

 t
o 

3 
p

.m
. 

" 
of

f 
" 

. 
5,

 
7 

n.
m

. 
30

.2
9 

56
 

62
 

53
.5

 
N

. 
3 

10
 

..
..

.
..

..
.

..
..

 F
og

 .
..

..
..

 N
ea

rl
y

 c
al

m
; 

fo
g 

fr
om

 1
 a

.m
. 

E
n

tr
an

cc
to

F
it

zh
u

g
h

i:
lo

u
n

d
..

..
..

. 
5.

 
7 

p.
m

. 
30

.1
6 

69
 

..
..

..
..

 
V

ar
. 

1
to

2
 

1 
C

.S
. 

60
.5

 .
..

..
..

..
..

. 
W

.&
N

.W
li

g
h

tb
re

ez
es

;c
le

ar
si

n
ce

n
o

o
n.

 
" 

" 
''
 

. .
. .

..
. 

6.
 

7 
a.

m
. 

30
.0

9 
60

 
81

 
55

 
S

-W
. 

2 
0 

-
..

..
 M

is
t.

 ..
..

•.
 C

al
m

 o
r 

li
g

h
t 

w
es

te
rl

y 
ai

rs
; 

cl
ea

r.
 

S
af

et
y

 C
ov

e,
 

" 
" 

. .
 ..

 ..
 . 

6.
 

7 
p

.m
. 

29
.9

7 
62

.5
 .

..
..

..
. 

N
.N

.W
 

3 
3 

C
.K

.&
C

.S
. 

59
 

F
og

 .
..

..
..

. 
N

e:
tr

ly
 c

al
m

 ti
ll

 3
 p

.m
.,

 t
h

en
 n

o
rt

h
ly

 w
in

ds
. 

" 
" 

" 
" 

..
..

..
. 

7.
 

7 
n.

m
. 

30
.0

0 
58

 
86

 
55

.5
 

V
ar

. 
1 

10
 

S,
 

..
..

..
..

.
..

..
..

. 
N

ea
rl

y
ca

lm
al

ln
ig

h
t;

 c
lo

ud
in

g 
ov

er
; s

ho
w

-
er

s 
ea

rl
y 

th
is

 m
or

n
in

g.
 

F
it

zh
u

g
h

 S
ou

nd
 .

..
..

..
..

..
..

..
..

. 
, 

7.
 

7 
p

.m
. 

30
.0

7 
55

.5
 .

 ..
 . 

. .
 ..

 
W

. 
5 

7 
K

. &
 C

. K
, 

58
 

..
..

..
..

.
..

. 
M

or
n

in
g 

sh
ow

er
y;

 s
o

u
th

er
ly

 w
in

d
; 

ve
er

in
g.

 
L

am
a 
P
a
~
s
a
g
e
.
.
.
.
.
.
.
 .

..
. .

..
..

. 
..

 ..
 

8.
 

7 
n.

m
. 

30
.1

0 
53

 
..

..
 5

0 
V

ar
, 

1 
10

 
C

. 
K

, 
&

 S
 .
..

..
..

..
..

..
..

.
. 

·'
ea

rl
y 

ca
lm

 a
ll

 n
ig

h
t;

 c
lo

ud
y.

 
K

y
n

u
m

p
t 

H
ar

b
o

r,
 M

il
b

an
k

 S
o

un
d.

 
8.

 7
.4

5 
pm

 3
0

.1
0 

53
 

. •
 ..

 
. .

 . 
• 

. .
 . 

..
 . 

. •
 

O
 

10
 

S 
&

 K
. 

58
 

S
ho

w
er

y.
 

S
h

o
w

er
y 

&
 c

lo
ud

ed
 s

in
ce

 n
oo

n;
 S

.E
. 

It
. 

w
ds

. 
N

ea
r 

K
y

n
u

m
p

t 
H

ar
bo

r.
..

..
..

..
..

. 
9.

 7
.4

5 
a 

m

130
.1

45

153
 

61
 

50
 

E
. 

2 
10

 
C

. 
K

. 
&

 S
 .

..
..

 S
 ..

..
.
..

..
. 

H
ho

w
er

y,
 c

al
m

 a
n

d
 c

lo
ud

y 
d

u
ri

n
g

 n
ig

h
t.

 
O

ff
D

>
ty

P
o

in
t.

..
..

.
..

..
..

..
..

..
..

..
 

9.
 

7
p

.m
.

30
.1

7
.5

5 
..

..
..

..
 

S
.E

. 
4 

7 
K

.S
&

C
.K

. 
55

 
..

..
..

..
..

..
 M

o
m

in
g

sh
ow

er
y

;a
ft

er
no

o
n

cl
ea

ri
ng

. 

Q
ue

en
 C

ha
rl

ot
te

 I
sl

an
ds

 a
nd

 V
ic

in
it

y.
 

A
t 

se
a 

be
tw

ee
n 

D
ay

 P
t.

 &
 Q

. C
. l

's
. I

J'
n

e
 1

0.
 

7 
a.

m
. 

30
.1

8 
62

.5
 6

3 
50

 
s

.E
. 

3 
6 

" 
" 

" 
10

. 
7 

p.
m

. 
30

.2
2 

54
 

W
.N

.W
 

4 
1 

11
. 

7 
a.

m
. 

30
.2

8 
53

 
65

 
..

..
 W

.N
.W

 
8 

2 
.

1 

11
. 

7 
p.

m
. 

30
.2

8 
61

 
. .

. .
 

N
. 

2 
0 

E
. 

en
tr

an
ce

 H
ou

st
o

n
-S

te
w

a
rt

..
..

. 
12

. 
7 

a.
m

. 
30

.~
25

 5
5 

66
 

51
 

N
. W

. 
2 

0 
ll

o
u

st
ou

-S
te

w
ar

t 
C

ha
nn

el
..

..
..

..
. 

12
· 

7 
p.

m
. 

30
.2

8 
63

 
..

 ..
 

V
:i

r.
 

2 
3 

" 
" 

" 
13

. 
7 

a.
m

. 
30

.2
6.5

 5
9 

46
.5

 
S.

W
. 

3 
9 

13
. 

7 
p.

m
. 3

0.
15

 
55

.5
 

S
.W

. 
1 

to
 2

 
9 

14
· 

7 
11.

m
. 

30
.1

7 
51

 
55

.5
47

 ..
 W

.S
.W

. 
3 

10
 

14
. 

8 
p.

m
. 

30
.1

9 
52

.5
 .

 . 
. .

 
S

. W
. 

2 
3 

15
. 

7 
a.

m
. 

30
.2

2 
48

 
42

 
W

. 
2 

3 
15

 
7 

p.
m

. 
31

).1
7 

51
.5

 
R

.W
. 

2 
10

 
16

. 
7 

a
.m

. 
30

.0
3 

53
 

63
 

47
 

S
.W

. 
2 

10
 

S
o

u
th

 C
o

v
e
..

..
..

..
..

..
..

..
..

..
..

..
 

lG
. 

7 
p.

m
. 

29
.8

7 
57

 
S.

 
2 

10
 

" 
" 

..
..

..
..

..
..

..
..

..
 .

..
..

 
17

. 
7 

a.
m

. 
29

.7
25

5-
1.

55
8.

55
1 

S
. 

3 
to

 4
 

JO
 

" 
" 

..
..

..
..

..
..

..
..

.
..

..
..

. 
17

. 
7

p
.m

.2
9.

97
?6

0
.5

 .
..

. 
S

.S
.W

. 
2 

9 
" 

" 
..

..
..

..
..

..
..

.
..

..
..

..
. 

18
. 

7 
n.

m
. 

:iQ
.0

4 
52

 
59

 
50

 
P.

.W
. 

2 
JO

 
H

ar
ri

ct
ll

ar
b

o
u

r
..

..
..

.
..

..
..

..
..

. 
18

. 
7

p
.m

.3
0

.Q
:l

 
55

.5
 

S
.E

. 
2

tu
5

 
10

 
" 

" 
..

..
..

..
..

..
..

..
..

 
19

. 
7 

a.
m

. 
29

.9
1 

55
 

57
,5

52
.5

 
V

:i
r.

 
1 

10
 

..
..

..
..

.
..

..
..

..
. 

19
. 

7 
p.

m
 

29
.7

4 
51

.5
 .

..
..

..
. 

S
.S

.E
. 

7
to

l0
 

10
 

..
..

..
..

..
..

..
..

..
 

20
. 

7 
n.

m
. 

30
.0

45
53

 
59

.5
48

 
S

.W
. 

3 
5 

..
 .

. .
. 

..
 ..

 .
..

. 
..

 ..
 

20
. 

7 
p

.m
. 

30
.1

0 
52

 
..

..
..

..
 W

.S
.W

. 
2 

8 
" 

..
..

..
..

 ,
..

..
..

..
. 

21
. 

7 
a.

m
. 

30
.1

3 
48

.5
56

.5
45

.5
 S

.S
.W

. 
2 

10
 

" 
..

.
..

..
..

..
..

..
..

. 
21

. 
7.

30
p 

m
30

.0
0 

51
.5

 .
..

. 
S

.E
. 

3 
10

 
" 

..
..

..
..

.
..

..
..

..
. 

22
. 

7
a

.m
.

29
.8

3 
53

 
53

 
50

 
S

. 
3

to
4

 
10

 
" 

..
..

.
..

..
..

..
..

..
. 

22
. 

7.
30

pm
29

.8
4 

52
 

..
..

 
S.

W
. 

2 
to

 3
 

3 
" 

..
..

..
..

..
..

..
..

..
 

23
. 

7 
a.

m
· 

29
.9

0 
49

.5
56

 
46

 
S

.W
. 

2 
10

 
T

an
g

le
 C

ov
e,

 B
u

rn
ab

y
 S

tr
a
it

..
..

.
. 

23
. 

7 
p.

m
. 

30
.0

6 
49

.5
 .

..
..

..
. 

W
.S

.W
. 

4 
10

 

C
.K

. 
1· .

..
..

..
..

..
...

. N
ea

rl
y

 c
al

m
 t

il
l 

ab
ou

t 
6 

a.
m

. 
S.

 
54

 
..

 . 
. .

. 
. 

. 
L

ig
b 

t 
S

. 
E

. 
w

in
d 

fa
ll

in
g 

ca
lm

 ; 
fr

om
 1

1.
 3

0 
N

.W
. 

w
in

d 
ri

si
n 

to
 5

. 
G

.K
. 

. .
..

..
..

..
..

..
..

 B
lo

w
in

g 
ha

.rd
 f

m
. 
~-

W
 &

 W
 N

.W
. s

'c
e

d
ar

k
. 

55
 

..
..

..
..

..
. 

C
al

m
 s

in
ce

 2
.3

0 
p.

m
.;

 b
re

ez
e 

no
w

 s
ti

rr
in

g.
 

..
..

..
..

..
..

..
..

 L
ig

h
t 

E
.N

.E
. 

ai
rs

i 
cl

ea
r.

 
C.

 
52

 
..

 ..
 ..

 ..
 ..

 
C

le
ar

; 
li

gh
t 

v
ar

ia
n

le
 w

in
ds

. 
S

. &
 
U

. 
K

. 
· ·

 .
..

..
..

..
..

..
. 

l!
Io

u
d

y
; 

so
m

e 
w

in
d.

 
N

. 
51

 
R

ai
ni

ng
 .

. 
C

lo
ud

y;
 

m
in

in
g

 s
te

ad
il

y 
si

nc
e 

10
 a

.m
. 

C
.K

. 
· ·

 · 
..

..
..

..
..

..
. 

S
ho

w
er

y 
d

u
ri

n
g

 e
ar

ly
 p

ar
t 

of
 n

ig
h

t;
 c

l'd
ed

. 
K

. 
5l

 
..

..
..

.
..

..
 S

.W
. w

d
.;

 s
ho

w
er

s 
d

u
r'

g
 d

•y
; 

pa
rt

ly
cl

'd
ed

. 
C

.K
.&

C
.S

 ..
..

..
..

..
.

..
..

..
 F

in
e 

du
ri

ng
 n

ig
h

t;
 p

ar
tl

y 
cl

ou
de

d.
 

S,
 &

 C
. 

K
. 

51
.5

 
..

..
..

..
.

..
 S

o
u

th
-w

es
te

rl
y 

w
in

d
s;

 p
as

si
n

g 
sh

ow
er

s.
 

C
.K

.&
C

.S
 .
..

..
..

..
..

..
..

..
 L

ig
h

t 
w

in
d

s;
 c

lo
ud

ed
. 

C
. 

K
. 

&
 i

:l.
 5

1 
S

ho
w

er
y 
..

. 
L

ig
h

t 
w

in
ds

; 
so

ur
h

er
ly

, 
dr

iz
zl

in
g 

sh
ow

c"
".

 
N

. 
·.

..
 

" 
.
.
 l

le
av

y 
rr

iin
 n

,n
d 

s'
th

er
ly

 w
in

d 
du

ri
ng

 n
ig

h
t.

 
K

.S
. 

51
.5

 .
 . 

. .
. 

. .
 . 
..

 . 
S

o
ut

h
er

ly
 w

in
d

, w
it

h 
sh

ow
er

s;
 p

ar
tl

y
 c

le
ar

. 
S.

 &
 K

. 
S.

 ·
 

..
..

..
.

..
. 

C
lo

ud
y,

 b
ur

 w
it

h
o

u
t 

m
in

. 
N

. 
53

.5
 R

ai
ni

ng
 .
..

 S
ho

w
er

s 
&

 d
ri

zz
'g

 r
n

. w
it

h 
sq

u
al

ls
; 

cl
ou

d
y.

 
N

. 
. .

 . 
. 

" 
..

 
L

ig
h

t 
w

in
d,

 w
it

h 
he

it
vy

 s
ho

w
er

s 
du

r.
 n

ig
ht

. 
N

. 
51

.5
 S

q
ua

ll
s,

 ;
n

. 
~

en
,v
y 

ra
i,n

 a
ll

 d
ay

i·
 w

in
d 

ri
si

ng
 a

b
o

u
t n

oo
n.

 
C

.K
. 

· .
..

 F
ui

r,
 c

ir
 g

. 
G

al
e 

ab
at

m
g

 f
ro

m
 

.3
0a

.m
. 

C
IC

 
51

.5
 P

as
s'

g 
sh

's
. 

S
ho

w
er

y,
 w

it
h 

m
od

er
at

e 
so

u
th

-w
es

t 
w

in
d

s.
 

C
. 

J{
. 

&
 S

. 
. .

 . 
S

h
ow

er
y 
..

. 
S

ho
w

er
y

; 
p

ar
tl

y 
cl

ea
r 

at
 t

im
es

. 
N

. 
51

.5
 R

ai
n

in
g

 .
..

 l
le

av
y 

sh
ow

er
s;

 a
lm

os
t 

co
n

ti
u

u
's

 d
ur

. 
da

y.
 

N
. 

. .
 . 

. 
" 

..
. 

R
ai

n
s 

he
av

il
y 

al
l 

ni
gh

t.
 

K
. &

 C
. K

. 
51

.5
 F

ai
r,

 c
lr

'g
. 

H
ea

v
y

 r
ai

n 
!l

nd
 s

q
ua

ll
y 

ti
ll

 3
.3

0 
p.

m
. 

C
. K

. 
. .

..
 :

--
ho

w
cr

y 
..

. 
P

ar
tl

y
 c

le
ar

, a
nd

 f
ai

r 
d

u
ri

n
g

 n
ig

h
t.

 
C

. K
. 

51
.5

 S
q

ua
ll

s,
 r

n.
 A

lm
o

st
 c

on
ti

nu
ou

s 
ra

in
, w

it
h

 s
q

u
al

ls
. 

§ t.>J
 

t.>J
 z 0 P'.1
 

;...
 ~ 0 1-3
 ..., t.>J
 

.....
 

rn
 

t<
 

;:..
 z 1:1
 rn N
l 

N
l 

0
1

 

t:d
 



P
L

A
C

E
. 

i "' A 
..: ::l

 ~ 

Q
ue

en
 C

ha
rl

ot
te

 I
sl

an
ds

 a
nd

 V
ic

in
it

y.
 

. 
~ 

. 
. 

~
 

] 
~
 

-g 
e
~
 

~ 
B

 .
 
~ 

8 
~ 

. 
b:'.

 
~ 

• 
.£

 
E
~
 

" 
"°·
~ 

S 
"' 

o'°
" 

P"
" 

«'"
" 

o 
.,a=

: 
s 

~<
; 

. 
s 

~.
::
::
 

~
 

p
 ~
 

~
 

~
 

O
 

::
i.-

_ 
~
 

.,.
.. 

O
f>

. 
0 

o,.
:::

 
O

 
Q

, 
0 

;; 
S 

o 
~
 

_;
; 

e..
-

~ 
S

o
 

'""
 

S
~
 

~
 

8 
"'

4 
~
 

A
 

~ 
~
 

·9 
8 

~ 

~
 "' ~a)
 

:S
 s

 
5
~
 

l:i: 

W
ea

th
er

 d
u

ri
n

g
 L

as
t 

In
te

rv
al

. 

""' 
~ 

cil 
-
-

-o
-
T

 ~
 
-
-
-
-
-

-
-
-
-
-

o
-
-
-
-
-
-
1

·
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

T
an

g
le

 C
ov

e,
 B

n
rn

ab
y

 S
tr

ai
t .

. ,
 .
..

. ,
J'

n
e 

24
. 

7 
a.

m
. 

30
-1

4 
48

.5
 5

2 
47

 
S

.S
 .W

. 
2 

10
 

C
. 

K
. 

&
 S

 ..
.

..
 "

R
'ze

 a
bo

ve
. 

H
ea

vy
 s

ho
w

er
s 

an
d

 s
qu

al
ls

. 
" 

" 
" 

" 
. .

 . 
. .

. 
. 

24
. 

7 
p

.m
. 

29
.8

8 
52

 
..

..
..

. 
S

. I
V

. 
3

to
5

• 
10

 
N

. 
50

 
S

q'
ll

s. 
&

 
rn

, M
or

ni
ng

 s
h

o
w

er
y

; 
h

ea
v

y
 r

ai
n

 s
in

ce
 1

 p
.m

. 
" 

" 
" 

" 
25

· 
8 

a.
m

. 
29

.6
05

54
 

53
 

50
 

S
.W

. 
3

to
5

• 
10

 
N

. 
. .

..
 

" 
" 

!I
ea

v
y

ra
in

an
d

sq
u

al
ls

d
u

ri
n

g
th

e
 n

ig
h

t.
 

25
. 

7 
p.

m
. 

29
.6

7 
52

 
. .

 . 
. .

..
 W

.S
.W

 3
to

4
• 

9 
I{

. 
&

 C
. 

K
. 5

0.
5 

C
le

ar
in

g.
 

C
on

ti
nu

ou
s 

h
ea

v
y

 r
ai

n
 t

il
l 6

 p
.m

. 
. .

 . 
. .

 . 
. 

26
. 

7 
a.

m
. 

29
.8

6 
49

.5
 5

5.
5 

48
 

t:
'.W

. 
2 

to
5*

 
9 

C
.K

. 
. .

..
 S

q'
ll

's
 &

 r
n

 .. 
H

ea
,v

y 
sh

ow
er

s 
at

 i
n

te
rv

al
s.

 
D

ol
om

it
e 

N
ar

ro
w

s 
..

..
.

..
..

..
 , 

. .
 . 

. 
26

. 
7 

p
.m

. 
29

.9
3 

51
.5

 .
 . 

. .
 .

 . 
. .

 
'"

'· 
3 

9 
C

.K
. 

52
 

" 
" 

H
ea

v
y

 s
ho

w
er

s 
a
t 

in
te

rv
a,

ls
; 

cl
ea

ri
n

g.
 

W
an

d
er

er
 C

ov
e 

..
..

. 
,.

..
..

..
..

..
..

. 
27

. 
7 

a.
m

. 
29

.9
85

 4
8

.5
 5

7 
.5

 4
7 

S
't

h
'l

y
. 

2 
10

 
N

. 
..

 .
. 

R
ai

ni
ng

 .
..

 I
l:e

av
y

 s
ho

w
er

s 
d

u
ri

n
g

 t
h

e 
n

ig
h

t.
 

H
u

tt
o

n
 

In
le

t.
..

..
..

..
..

..
..

..
..

..
. 

',!
/.

 
7 

p
.m

 .
. ·

 · 
· ·

 · 
· ·

 · 
· 

. ,
 . 

· .
. ·

 .
. 

· 
..

..
. 

· ·
..

. 
. .

 . 
. 

. .
 . 

. .
 . 

. .
 . 

. .
 . 

. 
· .

..
 · 

..
..

..
 C

le
ar

in
g

; 
w

es
te

rl
y 

w
in

d
: 

o
cc

'n
al

 s
ho

w
er

s.
 

W
an

d
er

er
 C

o
v

e
..

..
..

..
..

..
..

..
..

..
 

28
. 

7 
p.

IU
· 

30
.2

4 
51

.5
 .

 . 
. .

 .
 . 

. .
 

W
. 

2 
8 

K
. 

&
 C

. 
K

. 
..

..
 F

ai
r 

..
..

..
. 

F
in

e 
da

,y
; 

w
es

te
rl

y
 w

in
d

s;
 s

ho
w

er
s 

on
 h

il
ls

. 
''
 

" 
. ,

 , 
..

. ,
 ..

..
 , 

. .
 . 

. .
 . 

. .
 

29
 

7 
a.

m
. 

3(
1.

23
 

52
 

..
.

. 4
8.

5 
V

ar
. 

2 
10

 
C

. 
I{

. 
&

 N
 .

..
..

 D
ri

z'
g

 m
is

t.
 F

ai
r;

 g
en

er
al

ly
 c

lo
u

d
ed

: 
li

g
h

t 
a

ir
s.

 
" 

" 
. .

 ..
 . 

. .
. .

 . 
. .

 . 
. •

 . 
. .

 . 
. 

29
. 

7 
p.

 m
. 

30
 0

9 
5±

 
· ·

 · 
· 

· .
..

 
E

.S
. E

. 
3 

10
 

C
. 

K
. &

 S
. 

52
 

F
ai

r 
..

..
..

. 
S

ho
w

er
s 

d
u

ri
n

g
 m

or
n

in
g

; 
m

is
t 

on
 h

il
ls

. 
" 

"
.

..
..

..
.
..

..
..

..
..

.
. 

30
. 

7
a.

m
.2

9
.9

1
 

54
 

58
.5

51
.5

 
S

.W
. 

2 
9 

C
.K

.&
S

 ..
.

..
 S

ho
w

er
y 

..
. 

S
ho

w
er

y.
 

H
o

tS
p

ri
n

g
 I

sl
an

d
..

..
..

..
..

..
..

..
 

30
. 

7
.4

5
p

m
2

9
.9

5
 

58
 

..
.

.
..

..
 

S
.S

.W
. 

3 
10

 
N

. 
50

.5
R

ai
n

in
g;

 .
..

 G
en

er
al

ly
o

v
er

ca
st

; 
oc

ca
si

on
al

 s
ho

w
er

s.
 

" 
" 

" 
..

..
.

..
..

..
..

..
. 

Ju
ly

 1
. 

7 
a

.m
. 

29
.9

4 
53

 
58

 
47

.5
 

N
.W

. 
1 

5 
C

.1
'.&

C
.K

 .
..

..
 F

n
ir

 .
..

.
..

. 
F

ai
r;

 p
ar

tl
y

 c
le

ar
; 

li
ir

h
tw

in
d

s.
 

" 
" 

" 
..

..
..

..
.

..
..

..
. !

 
l.

7
.3

0
p

m
2

9
.9

5
5

6
1

.5
 .

..
..

..
. 

-
0 

3 
C

.K
&

C
.S

 .
..

. 
" 

..
..

..
. 

F
ai

r;
g

e
n

.c
lo

u
d

y
;

li
g
h

tS
.E

.&
N

.W
.a

ir
s.

 
2.

 
7 

a.
m

. 
29

.9
9 

60
.5

 6
9-

5 
50

.5
 

S
.S

.E
. 

1 
2 

C
. 

&
 
C

. 
S 
..

..
.

..
..

..
..

..
..

 S
ho

w
er

y 
d

u
ri

n
g 

th
e 

n
ig

h
t.

 
2

. 
7 

p.
 m

. 
30

.0
7 

60
 

..
..

 ·
 · 

· .
..

..
..

..
 ·

 .
..

. 
· 
..

..
..

 : 
..

..
..

. 
58

.5
 .

 · 
..

..
•.

..
..

 L
ig

h
t 
~r
ee
ze
 n

p 
in

l~
t 

d
u

ri
ng

 d
ay

; 
cl

ea
r.

 
3

. 
7 

a.
m

. 
30

-0
7 

44
-5

 .
..

. 
· .

..
..

..
..

..
 ·

 • 
• •

• 
· 

10
 

M
is

t.
 

. .
..

 ·
 .
..

..
 · 

..
 · 

..
 C

le
a

r 
ti

ll
 n

ea
r 

m
o

rm
n

g
; 

ca
lm

. 
.3.

 
7 

p
.m

. 
30

.0
6 

~l
 

..
..

 ·
 · 

· ·
 

V
ar

. 
1 

0 
-

52
 

· ·
 · 

..
..

. •
 .•

. 
F

!n
e 

cl
ou

dl
es

s 
d

a
y

; 
br

ee
ze

 u
p 

in
le

t.
 

4.
 

7 
a.

m
. 

30
.0

3 
;,6

 
..

..
 5

1.
5 

E
.N

.E
 

2 
0 

-
. .

 . 
. 

..
 .

..
..

..
..

 F
m

e 
st

ar
h

gh
t 

m
g

h
t.

 
4.

 
7 

p
.m

. 
30

.0
3 

63
 

. .
 . 

. 
. .

 . 
. 

-
-

0 
2 

C
.K

.&
C

.S
 .

..
..

 C
lo

ud
s 

hi
gh

 F
in

e 
w

ar
m

 d
ay

; 
w

in
d 

up
_i
nl

e~
; 

cl
ea

r.
 

5.
 

7 
a.

m
. 

30
-1

5 
56

.5
 7

0 
50

 
N

.N
.W

 
1 

8 
C

. 
IC

. 
..

..
 ·

 ..
..

..
..

..
. 

F
a1

r;
 g

en
er

al
ly

 c
le

ar
 d

u
rm

g
 m

g
h

t. 
5

. 
7

p
.m

.3
0

-2
0

 
60

.5
 .

..
..

..
. 

? 
1 

10
 

C
.S

 .
..

..
. ,

 ..
..

..
..

. 
C

ie
a
ri

n
g

ti
\1

3
p

.m
.;

li
g

h
ta

ir
s.

 
6

. 
7 

a.
m

. 
30

.2
4 

56
.5

 7
1.

5 
53

 
-

0 
10

 
C

. 
K

. 
. .

..
 M

is
t .

..
..

..
 C

lo
u

d
ed

; 
li

g
h

t 
sh

ow
er

s
: n

ea
rl

y 
ca

lm
. 

6.
 

7 
p

.m
. 

30
-2

5 
59

 
. .

 . 
. 

..
 . 

. 
-
-

0 
0 

-
-

55
 

L
ig

h
t a

ir
s .

. 
F

in
e 

w
ar

m
 a

n
d

 c
le

ar
 d

ay
. 

7.
 

7 
a

·m
. 

30
.2

5 
54

 
..

..
 4

7 
-

0 
1 

C
. K

. 
..

..
..

..
..

.
..

..
. 

F
in

e 
cl

ea
r 

an
d

 c
al

m
 n

ig
h

t.
 

'i
. 

8.
30

 p
m

 3
0.

19
 

59
 

..
..

 4
7 

-
0 

1 
C.

 K
. 

. ,
 , 

W
in

d
 i

n
l'

d.
 F

ai
r 

d
a
y

; 
li

g
h

t 
la

n
d

w
ar

d
 w

in
ds

. 
$.

 
7 

a.
m

-
13

0-
16

 
55

 
..

..
 5

1-
5 

-
-

0 
8 

C
. 

S
. 

. .
..

 C
le

ar
in

g 
..

. 
S

ho
w

er
s 

in
 n

ig
h

t 
an

d
 e

ar
ly

 m
o

rn
in

g
 . 

8.
 7

.3
0

p
m

3
0

·0
3

5
6

0
.5

 .
..

. 
··

··
 W

S
W

*
 

2 
9 

C
. 

K
. 

56
 

..
..

..
..

..
. 

L
t.

sh
o

w
er

s;
 l

t.
,v

a
r.

w
in

d
s;

 
p

a
rt

ly
c
l'

d
ed

. 
9.

 
7 

a .
m

. 
29

-8
8 

54
 

67
 

51
-5

 
S

.S
.E

. 
2 

10
 

S
. 

&
 C

. 
K

 .
.

..
. 

L
t.

 s
h

'w
er

s.
 N

ea
rl

y 
ca

lm
: 

cl
ou

de
d.

 
9.

 
7 

p
.m

· 
29

-8
2 

54
 

. .
 . 

. 
-
-

0 
10

 
N

. 
55

 
R

ai
ni

ng
. 

N
ea

rl
y 

st
ea

d
y

 l
ig

h
t 

ra
in

 s
in

ce
 n

oo
n.

 
10

. 
7 

rt
.m

. 
29

. 7
2 

53
 

57
 .5

 5
1-

5 
W

. 
4 

2 
C

. 
K

. 
&

 S
 .

. ,
 .

. 
C

le
a-

ri
n

g.
 

R
ai

n 
n

ea
rl

y
 a

ll
 n

ig
h

t.
 

10
. 

9.
30

 p
m

 2
9.

80
 

51
 

. .
 . 

. 
. .

 . 
. 

-
0 

5 
C

. 
K

. 
54

 
W

in
d

 d
y'

g.
 W

es
te

rl
y

 w
in

d,
' s

ho
w

er
s 

an
d

 m
is

t 
on

 h
il

ls
. 

11
. 

7 
a.

m
. 

2
9

.8
1

5
5

6
.5

6
2

.5
4

8
-5

W
.N

.W
 

3•
 

10
 

C
. 

K
. 

&
S

 ..
..

. 
S

ho
w

er
s.

 
L

ig
h

t
sh

o
w

er
sd

ur
in

g
n

ig
h

t,
ca

lm
. 

11
. 

7.
30

 p
m

 2
9

.6
5 

54
 

. .
 . 

. 
. .

 . 
. 

S
.E

. 
sq

;1
s.

 
9 

C
. 

K
. 

56
 

S
q'

ll
s.

 &
 r

n
. 

S
ho

w
er

s 
ti

ll
 n

o
o

n
; 

p.
m

. 
ra

in
y

 a
n

d
 s

qu
al

ly
. 

1 2
. 

3.
30

 a
m

 2
9

. 7
2 

53
 

57
 

50
 

S
. 

·. 
10

 
N

. 
. .

..
 R

ai
ni

ng
 ..

. 
, R

ai
n

in
g

 m
os

t 
o

f 
ni

g
h

t.
 

12
. 

7 
p

.m
. 

29
.9

0 
5'

l 
. .

 . 
. 

. .
. 

. 
S

.E
. 

2
• 

10
 

N
. 

. .
 . 

. 
" 

. ,
 .

. 
N

ea
rl

y
 s

te
n

d
y

 r
ai

n
 t

il
l n

o
on

; 
p

.m
. s

ho
w

er
y.

 

Bi
~\
JY

 I
n)

~t
 ..

..
..

. ·
. ·

.:
: ·.

::
 : 

: :
 : :

 : 
: :

 : 

H
o

t 
S

pr
in

g
 I
sl
~;
;d
::
 :: 

: : :
: :

 : ::
 : :

 :: :
 

" 
,, 

" 
E

ch
o

 H
ar

b
o

u
r .

..
..

 :'.
·.'

.'.
:·

.'.
:'

.·
.:

::
::

 
t

( 
" 

L
og

an
 I

n
le

t .
..

 ·.
·:

.:
'.

'.
'.

::
::

::
::

::
::

::
 

E
?,

bo
 I

la
r,
~o
u
r
 ..

..
..

..
..

..
..

..
..

..
 . 

...
...

...
..

...
...

...
. 

R
ic

h
ar

,d
so

n 
I~
.J
et
 ..

..
 · 

· ·
 .
..

..
..

 · 
· ·

 · 

" 
Ro

c~
fi
sh

 H
a~
bo

u~
'.: 

:'.
 :

: '
. '. 

'.'.
 ::

 : 
: :

: :
 

,. ,, 

N
> 

N
> 

o
;,

 

b
i 

0 tcJ
 

0 t"
' 

0 0 H
 a >
 

t"
' "' cj i;O
 

<1
 

tcJ
 

>1
 

0 "
j a >
 z P­ t

j ?'-



R
oc

kf
is

h 
H

ar
b

o
u

r .
..

..
..

..
..

..
..

..
 1J

u
ly

l3
. 

7 
a.

m
. 

30
.1

95
54

 
59

.5
47

.5
 

S
.W

. 
" 

" 
..

 ..
 ..

 ..
 •

 ..
..

 ..
 ..

 
J3

. 
8 

p
.m

. 
30

.2
8.

 5
3.

5 
..

 ..
 .

. .
. 

\V
. 

O
ff

 C
um

sh
ew

a 
In
l~
t:
: 

:'.
 '.

: '
.'. 

::
 : 

: :
: :

 
C

um
sI

;i,
ew

a 
In

J~
t 

..
..

.
..

..
..

..
..

..
 . 

" " 

c~
?-

st
 n
o,

~t
h o

f c
uu

;~
)~

ew
a:

::
::

 : :
 : : :

 
Sk
id
,~
ga
te
 il

)!
et

 ..
..

..
..

..
 : 

: :
 : 

: :
 : 

: :
 : 

" 
" 

A~
Rh

·o~
 · cq

re:
 : :

 : : :
 

.. 
" 

14
. 

7.
30

a.
m

 3
0.

35
5 

60
 

60
.5

 4
8.

5 
S

.S
.W

. 
14

. 
7.

30
 p

tn
 3

0.
20

 
58

 
..

 ..
 .

. 
..

 
-

l 5
.7

.3
0

a.
m

2
9

.9
9 

53
.5

69
 

51
 

S
.E

. 
15

. 
7 

p
.m

. 
30

.0
0 

55
 

..
..

..
..

 E
.N

.E
. 

16
. 

7 
a.

m
. 

30
.0

2 
59

.5
 6

0.
5 

50
 

N
.N

.W
 

16
. 

7 
p

.m
 .
..

..
..

..
..

..
..

..
 ..

 
17

. 
7 

a.
m

. 
30

.0
l 

58
.5

 .
..

. 
50

 
17

. 
9 

p
.m

. 
30

.0
55

 6
~.

5 
..

..
.

..
. 1

 
w.

 
18

. 
7 

a.
m

. 
30

.0
8 

59
.5

 .
..

. 
56

.5
 

18
. 

8 
p.

m
. 

30
.1

2 
58

.5
 .

..
..

..
. 
ls

.s.
w

. 
19

. 
7.

45
a.

m
 3

0.
13

 
57

 
65

.5
 5

3
.5

 
S

.W
. 

19
. 

8 
p

.m
. 

30
.1

25
 5

9 
. .

 . 
. 

. .
 . 

. 
-

20
. 

7.
30

a.
m

 3
0

.l
l 

5~
 

(J
.!.

55
5 

N
.W

. 
20

. 
8.

43
 p

,u
; 

30
.1

3 
6{

1.
5 

..
..

..
. 

21
. 

7 
a.

m
. 

30
.1

35
 6

1.
5 

69
.5

 5
8 

21
. 

7.
30

 p
.m

 3
0.

18
 

59
 

..
..

..
..

 
22

. 
7 

a.
m

. 
30

.1
8 

57
 

59
 

55
 

· 
22

. 
7 

p
.m

. 
30

.1
7 

59
 

23
. 

7 
a.

m
. 

30
.1

7 
57

 
23

. 
7.

30
 p

.m
 3

0.
16

 
63

 
24

. 
7 

a
m

. 
30

.2
0 

58
 

..
..

..
 ..

 
24

. 
7 

p
.m

. 
30

.2
2 

63
.5

 .
..

..
..

 . 
25

. 
7.

30
 a

.m
 3

0.
18

 
59

 
..

..
 5

6.
5 

25
. 

7 
p.

m
. 

30
.1

65
 6

2 
..

..
..

 ..
 

26
. 

7 
a.

m
. 

30
.1

1 
60

.5
 6

6 
54

 
26

. 
8.

30
 p

.m
 2

0.
04

 
00

 
..

..
..

. 
. 

S
.E

. 
N

.E
. 

N
.E

. 
N

.E
. 

N
.E

. 

s. s. 
27

. 
7 

a.
m

. 
30

.0
8 

65
·5

 6
6 

55
.5

 
S

. 
27

. 
7

p
.m

.3
0

1
5

 
57

.5
 .

..
..

..
. 

W
S

W
 

28
. 

7 
a.

m
. 

30
.1

7 
57

.5
 6

5.
5 

55
 

S
.W

. 
28

. 
7 

p.
m

. 
30

.1
25

 5
6.

5 
. .

 . 
. 

. .
 . 

. 
S

.W
. 

29
. 

7
a.

m
.3

0
.1

4
 

56
 

66
.5

53
 

S
.W

. 
29

. 
7 

p.
m

. 
30

.0
9 

57
.5

 .
. .

..
 .
. .

 
S

.W
. 

30
. 

7 
a.

m
. 

30
.0

35
 5

6.
5

164
 

55
.5

 
S

.W
. 

30
. 

7 
p

.m
. 

30
.0

2 
59

 
..

 ..
 .

. 
. 

S
.W

. 

S
k

id
eg

at
eP

as
sa

g
e.

. 
..

..
..

..
..

..
..

. 
31

· 
7 

p.
m

· 
29

.8
0 

56
 

..
..

..
 , 

31
. 

7 
a.

m
. 

29
.9

4 
58

 
60

 
55

.5
 

" 
" 

..
..

..
..

..
..

..
 · 

..
 A

ug
. 

1
. 

7 
a,

m
. 

29
.9

8 
58

 
" 

" 
" 

..
..

..
..

..
..

 ·
..

 
1.

 
7 

p.
m

. 
29

.9
0 

&
! 

..
..

..
 ..

 
s.s

.w
. 

S
.E

. 
S

.E
· 

E
.S

.E
. 

2.
 

7 
a.

m
. 

29
.9

3 
54

-5
 .

.
..

..
 ..

 
2.

 
7 

p.
m

. 
30

.0
2 

b4
 

..
..

..
 ..

 
3.

 7
.3

0 
a.

m
 3

0.
10

 
53

 
..

..
 4

6.
5 

Sk
id
.~
ga
te
 In

},
et

 ..
. '

.:
::

:: 
: :

 : :
 : 

: :
 : 

: :
 : 

E
. 

3.
 ~

.4
5 

p.
m

 3
0.

09
 

59
.5

 .
..

..
..

 . 
4.

 7
.4

5a
.m

,3
0.

04
 

59
.5

 6
7 

53
.5

1 
E

. 
4.

 
7 

p
.m

. 
29

.9
3 

59
 

..
 ..

 .
. 

..
 

N
. 

5.
 

7 
a.

m
. 

29
.7

8 
58

.5
,6

5 
55

.5
 

N
.E

. 

? 
9 

3 
to

 4
 

8 

2 
3 

0 
ro 

~
 

ro 
6 

9 
4 

0 
0 

0 
0 

9 
2 

ro 
0 

9 
3 

ro 
8 

ro 
0 

ro 
3 

9 
0 

7 
1 

7 
2 

ro 
0 

ro 
3 

9 
2 

ro 
2 

ro 
0 

ro 
0 

9 
0 

ro 
2 

9 
2 

3 
0 

ro 
l 

2 
3 

4 
4 

7 
2 

ro
 

5 
9 

3 
9 

3 
w

 
3 

9 
0 

ro 
0 

ro 
2 

ro 
5

? 
ro 

5
? 

10
 

3 
4 

2 
6 

0 
ro 

2 
9 

2 
9 

2 
ro 

C
. K

. 
. .

..
 B

ay
 c

al
m

 ..
. 

R
ai

n
 i

n
 s

ho
w

er
s 

d
u

ri
n

g
 n

ig
h

t;
 o

v
er

ca
st

 
C

. 
K

. 
&

 S
. 

56
 

M
is

t 
..

..
..

. 
H

ea
v

y
 s

ho
w

er
s,

 '\
'(I

th
 s

qu
al

ls
, 

d
u

ri
n

g
 m

o
rn

-
in

g;
 a

ft
er

no
on

 'l
in

er
. 

K
. &

 C
. K

. 
. .

 . 
. 

. .
..

..
..

..
. 

C
al

m
 a

n
d

 c
le

ar
 d

u
ri

ng
 n

ig
ht

. 
S

. 
&

 C
. 

S
. 

· ·
 · 

· 
L

t.
 s

ho
w

'r
s.

 D
ay

 f
in

e 
an

d 
w

ar
m

; 
li

g
h

t,
 v

ar
ia

b
le

 w
in

d
s.

 
M

is
t.

 
· ·

 · 
· 

R
ai

n
in

g
 .
.

. 
O

ve
rc

as
t 

an
d

 d
u

ll
; 

n
ea

rl
y

 c
al

m
. 

C
.K

&
C

.S
. 

53
 

C
le

ar
in

g,
 .

. 
S

h
o

w
er

s 
an

d
 m

is
t,

 w
it

h
 s

tr
o

n
g

 w
in

d
. 

. •
 • 

C
lo

ud
le

ss
 .

. 
L

ig
h

t 
w

in
d

s
: 

cl
ea

ri
n

g
; 

no
 r

ai
n

. 
. .

..
..

..
..

..
..

.
. 

A
 v

er
y

 f
in

e 
an

d
 w

ar
m

 d
ay

. 
C

. 
K

. &
 S

 .
..

..
..

..
..

..
..

..
 C

al
m

; 
cl

ea
r 

ti
ll

 a
ft

er
 m

id
n

ig
h

t.
 

S
. 

55
 

..
..

..
..

..
..

 A
.M

.,
 

li
g

h
t 

sh
ow

er
s.

 ;
 

p.
m

. 
fa

ir
, 

p
ar

tl
y

 
cl

o
u

d
ed

; 
w

in
d 

d
ra

w
in

g
 i

n
la

n
d

. 
S

. &
 C

. 
S 
.
.
.

..
 L

t.
 s

h
o

'e
rs

. 
C

lo
u

d
ed

; 
w

es
te

rl
y

 w
in

d
 a

n
d

 c
al

m
. 

S
. 

54
 

S
b

rs
 &

 m
is

t.
 E

as
te

rl
y

 w
in

d
 d

ra
w

in
g

 i
n

la
n

d
 t

il
l 

no
on

. 
S

. 
. .

 . 
M

is
t 
..

..
..

. 
O

v
er

ca
st

; 
li

g
h

t 
w

in
ds

. 
S

. 
56

.5
 .

..
..

..
..

..
. 

F
re

sh
 w

in
d

 d
ra

w
in

g
 i

n
la

n
d

 a
ll

 c
la

y.
 

S
. 

&
 C

. S
. 

. .
 . 

. 
..

 
..

 .
..

..
..

 C
al

m
, 

cl
o

u
d

ed
, 

b
u

t 
fa

ir
. 

C
. 

K
. 

54
.5

 
..

..
..

..
..

. 
L

ig
h

t,
 v

ar
ia

b
le

 w
in

d
s;

 g
en

er
al

ly
 c

lo
ud

y.
 

C
. 

K
. 

&
 S

 .
..

..
 M

is
t 

..
..

.
..

 N
ea

rl
y 

ca
lm

; 
p

ar
tl

y 
cl

ea
r;

 f
ai

r.
 

M
is

t.
 

54
.5

 L
t.

 d
ri

zz
le

 .. 
G

en
'l

y
 c

lo
u

d
ed

; 
E

. 
w

ds
.;

 s
h

'r
s 

si
nc

e 
4 

p
.m

. 
F

og
. 

. .
..

..
..

..
..

.
..

. 
C

le
ar

 a
b

o
v

e;
 f

og
 d

u
ri

n
g

 n
ig

h
t.

 
C

. 
K

. 
&

 S
 ..

..
. 

F
ai

r 
. .

 . 
. •

 . 
R

ai
n

 t
il

l 
2 

p
.m

.;
 S

.E
. w

in
d

 d
u

ri
n

g
 a

ft
er

n
'n

. 
s.

 
S

. 
&

 
C

. 
S

. 
. .

. .
 

..
 .
..

..
..

..
 N

.E
. 

w
in

ds
 a

n
d

 g
en

er
al

ly
 c

le
ar

 w
ea

th
er

. 
S

. 
&

 C
. 

K
 .

..
..

 S
h

o
w

er
y

 ..
. 

C
al

m
; 

sh
ow

er
s 

in
 e

ar
ly

 m
o

rn
in

g.
 

C
. 

K
. &

 S
 ..

..
. 

F
a
ir

; 
m

is
t.

 G
en

er
al

ly
 f

ai
r;

 c
lo

u
d

ed
; 

li
g

h
t,

 v
ar

. 
w

in
ds

. 
N

. 
. .

.
. 

R
ai

n
in

g 
.
..

 O
ve

rc
as

t,
 c

R
.lm

; 
sh

ow
er

s 
si

n
ce

 m
or

ni
ng

. 
C

.K
,&

C
.S

 ..
..

. 
F

ai
r 

..
..

..
. 

S
h

o
w

er
y

 t
il

l 
p.

m
. 

; l
ig

h
t 

w
in

ds
 v

ar
ia

b
le

. 
C

.K
.&

C
.S

. 
..

 ..
 

" 
..

..
..

. 
N

ea
rl

y 
ca

lm
; 

p
ar

tl
y

 c
lo

u
d

ed
; 

fa
ir

. 
C

. 
K

, 
&

 S
 .
.

..
. 

L
ig

h
t 

ra
in

. 
S

h
o

w
er

.,
 n

ea
rl

y 
c
l'

r;
 e
v
e
'
g
o
'
c
a
~
t
;
 S

. 
w

ds
. 

C
. 

K
. 

. .
..

 H
'v

y
 r

ai
n

 ..
 H

ea
v

y
 r

a
in

; 
n

ea
rl

y
 c

al
m

. 
C

. 
K

. 
58

.5
 F

ai
r 
..

..
..

 S
tr

o
n

g
 S

.W
. 

w
in

d
s;

 g
en

er
al

ly
 c

le
ar

. 
K

. 
&

 C
. K

 .
..

..
 S

ho
w

er
s 

..
. 

S
. W

. 
w

in
d

: 
p

ar
tl

y
 c

le
ar

: 
fa

ir
. 

N
. 

58
.5

 R
ai

n
in

g
 .
..

 A
.M

.,
 s

t'
g

 w
d.

, 
sh

'r
s;

 p
.m

.,
 I
t.

 w
d

,h
'v

y
. 

rn
. 

C
. 

K
. 

..
..

 S
h

o
w

er
s 

..
. 

W
in

d
, 

w
it

h
 r

ai
n

, 
m

os
t 

o
f 
n
i
~
h
t

. 
S

. 
&

 C
. 

K
 .
..

..
 D
z'
n~
, 

m
is

t.
 S

h
o

w
er

y
 a

n
d

 s
tr

o
n

g
 S

. W
. 

w
m

d
 ;

 o
ye

rc
as

t.
 

S
. 

&
 C

. 
K

. 
. .

 . 
. 

. 
O

v
er

ca
st

; 
S

.W
. 

w
m

d
: 

no
 h

ea
v

y
 r

al
il

. 
S

. 
&

 C
. 

K
. 

58
 

" 
. 

O
ve

rc
as

t,
 w

it
h

 c
o

n
st

an
t s

ho
w

er
s.

 
S

. 
. .

•.
 M

is
t;

 f
ai

r 
. 

H
ea

v
y

 r
ai

n
 a

n
d

 S
. W

. 
w

in
d 

m
o

st
 o

f 
n

ig
h

t.
 

S
. 

&
 C

. K
' 

..
..

 S
h

o
w

er
s 

..
. 

S
o

u
th

er
ly

 w
in

d
; 

he
av

y 
ra

in
 a

ll
 d

ay
. 

S
. 

&
 C

. K
 .

..
..

..
..

.
..

..
..

 M
o

rn
in

g
 c

al
m

, 
g

en
er

al
ly

 c
lo

ud
y,

 I
t.

 s
h

'r
s.

 
C

. 
K

. 
&

 
S 
..

.
..

 S
h

o
w

er
y

 ..
. 

P
ar

tl
y

 c
le

ar
, 

b
u

t 
co

ns
ta

n
t 

sh
ow

er
s.

 
c. 

K
. 

&
 s

. 
C

.K
.&

C
.S

· 
..

..
 F

ai
r 

..
..

..
. 

S
h

o
w

er
y

, w
it

h
 s

qu
al

ls
. 

C
. 

K
. 

. .
 . 

. 
" 

..
..

..
. 

T
h

u
n

d
er

 s
ho

w
er

s 
11

 p
.m

.,
 t

h
en

 f
ai

r.
 

N
. 

. .
..

 R
ai

n
in

g
 .

..
 E

as
te

rl
y

 w
in

d
s;

 p
ar

tl
y

 c
le

ar
; 

fa
ir

. 
C

. 
K

. 
. .

..
 F

ai
r 
..

..
..

. 
H

'v
y

 s
h

'r
s 

in
 a

.m
. 

; a
ft

er
 2

 p
. m

. 
fa

ir
, 

p
tl

y
 c

ir
. 

C
. 

K
. 

&
 S

. 
. .

 . 
. 

" 
..

..
..

. 
L

ig
ht

 s
ho

w
er

s 
d

u
ri

n
g

 d
ay

; 
p

ar
tl

y
 c

lo
ud

ed
. 

S
. 

&
 C

. 
K

. 
. .

 . .
 

" 
. .

 . .
 . .

 
S

ho
w

er
s 

in
 e

ar
ly

 m
o

rn
in

g.
 

~ i.J
 z a ::I1
 >
 

t:C
 

t'
 

0 ~
 

~
 

i.J
 

.....
 

rn
 

t'
 >
 

z t
j ?'
 

N
)
 

N
)
 

-"
' 

l;d
 



P
L

A
C

E
. 

.;
 

~
 

A
 

...: " 0 l:Q
 

...: .E
 "' 8 ~ >'<
 

Q
ue

en
 C

ha
rl

ot
te

 I
sl

an
ds

 a
nd

 
V

ic
in

ity
. 

0 
~
 

-g 
(M

 
-g 

f~
 

'""
 

• 
• 

0 
·
-

0 
0 

:::s
 d

 
B

 s..:
 

S 
8 

s:: 
• 

~
 

....
:i~ 

o 
d

>
 

~<
 

S 
8 

:3-
g 

'-
5 
~ 

~ 
z~
 

g_
~ 

";<
 

·a 
g·
~ 

~ 
as 

~ 
~~
 

~ 0 

~ 
~ 

;g 
~ 

-< 
.9

 
~ 

6 
E-<

 
""

-
l:<I

 
rn

 
-
-
-

·-
-
-

·-
-

·.
..

.,
,-
-
.
-

-
0

-
-
-
-
-
-

-
-
-
-
-

0 

C
oa

st
 b

et
w

ee
n 

S
ki

de
ga

te
 &

 M
a.

ss
et

.[
A

ug
. 

n.
1

7 
p.

m
.1

29
.8

4.<
;15

7.
5

1 .•
•
 

" 
" 

" 
" 

6 
6 

n
.m

. 
29

-9
7 

57
.fl

 .
..

. 
6.

 
7 

p.
m

. 3
0.

04
 

55
 

7.
 

7 
a.

m
. 

30
.0

l 
58

 
~
u
 

" 
" 

"
I 

7
.7

.3
0

p
m

3
0

.0
6

5
6

.5
1 .

.
..

 

S
.S

.E
. 

S
.S

.E
. 

S
. S

.E
. 

E
. 

E
. 

3 4 5 5 4 

10
 

s
. 

...
. 

10
 

N
. 

10
 

C
. 

K
. 

&
S.

 
10

 
s.

 
10

 
C.

 K
. 

&
S.

 

" 
I 

8.
[6

.3
0

am
[3

0.
16

 [
59

 

M
a,

'ls
et

 I
n,

l,e
t 
..

..
..

..
..

..
..

.
..

..
..

 . 

" 

...
...

..
...

...
...

...
.. 

. ..
..

. ·
···

···
··

···
···

 
Vi
~!
'g
o 

So
?.

nd
. ~

'r;
ci 

'N-
'~c

i~~
· i

i~
~b

o~
~ 

...
...

...
...

...
...

..
.. 

···
···

···
···

 ·
···

···
·· 

...
...

..
...

..
...

...
...

 

8.
 

7
p

.m
.,

30
.3

0 
58

 
9.

5.
3

0
am

3
0

.?
9

 
56

 
..

 ..
 

9
. 

7 
Jl

.l
ll

. 
30

.3
0 

58
.5

1 .
..

 . 
10

. 
6.

30
 11

 m
 3

0.
33

 
60

.5
 .

..
 . 

10
. 

7 
Jl

.I
)]

. 
30

.3
4 

60
-~

1· 
.. .

 
n

. 
8 

a.
m

. 
30

.3
4 

58
 

..
. -

15
2.

5 
n

. 
9.

30
 P

m
 3

0.
33

 
55

 

12
. 

7 
a.

m
. 

30
 3

3 
54

.5
[7

7.
51

49
.5

 
12

. 
7.

3(
' p

 Il
l 

30
.3

3 
61

 
13

. 
6 

a.
m

. 
30

.2
9 

53
 

13
. 

7 
p.

m
. 

30
.2

55
 6

2.
5

· .
..

. 

14
. 

8 
a.

m
 

30
.1

3 
57

 
14

. 
7.

30
 p

m
 3

0.
04

 
60

 
15

. 
7 

a.
m

. 
29

.9
8 

66
 

~~:
 
H:
::
::
~:
g~
 ~

.5
1::

::· 
....

 
16

. 
7 

p.
m

. 
30

.1
4 

59
 

17
. 

6 
a.

m
. 

30
.1

6 
60 

17
. 

7.
30

 p
m

 3
0.

15
 

56
 

18
. 

S
a.

m
. 

30
.0

2 
56

.5
 

1 8
. 

9 
p.

m
. 

30
.0

9 
50

 
19

. 
7 

a.
m

. 3
0

.1
0 

52
 

19
. 

7
p

.m
. 

30
.0

2 
54

.5
 

20
. 

7 
a.

m
. 

29
,9

3 
52

 
20

. 
7 

p.
m

. 
30

.0
0 

57
 

21
. 

7 
a.

m
. 

30
.0

2 
51

 

. ..
. 5

4 
i;S

'. 
48

 
...

 
..

..
 

...
. 
...

. 

s.
 

S
.S

.E
. 

~
.S
.E
. 

V
it

r.
 

N
. 

N
.W

. 

w
. 

s.s
.w

. 

S
.E

. 
w

. 
w

. 
- N

.W
. 

w
. 

2 4 1 1 0 2 0 2 1 0 0 0 0 0 0 0 0 3 0 0 2 1 2 0 4 1 0 

8 
C.

 K
. 

&
S

. 
...

. 
8 

C
.K

. 
&

S.
 

9 
s.

 
7 

C
.K

. &
C

.S
. 

7 
C

.K
. 

2 
O

.K
. 

10
 

K
.C

. 
7 

v.
K

. 
9 

C
.K

. 
...

. 
10

 
s

. &
 c

.s
. 

10
 

s
. &

 c
. 

K
. 
..

..
 

9 
S

. 
&

 
C

. 
K

. 
..

.. 
10

 
N

. 
...

. 
10

 
s.

 
10

 
S

.&
 C

. 
S

. 
7 

C
.S

.&
C

.K
. 

7 
C

.K
. 

8 
C.

 K
. 

&
 8

. 
8 

C
. K

.&
 S

. 
10

 
N

. 

10
 

s
. 

1 
s

. 
9 

c
. K

. 
&

 s.
 

2 
K

. &
 C

.K
. 

54
,.

 
3 

K
.C

. 
1 

C
.K

. 
8 

s.
 

.., d 8c
> 

il
 8

 
glE

'.:<
 

p: 

F
ai

r 
..

..
..

 
S

te
ad

y 
ra

in
 

F
ai

r 
..

..
..

. 
D

ri
zz

li
ng

 .
. 

F
it

ir
 .

..
..

..
 

.. .. .. .. .. 
~a
!r
;.
~s
tY
 

:E
ai

r 
..

..
..

. 

" 
...

...
. 

" .. " 
S

te
ad

y 
ra

in
 

F
ai

r 
..

..
..

. 
S

ho
w

er
y 

..
 

Fq
.jr

 .
..

..
..

 
.. .. 

H
ea

vy
 r

ai
n 

S
ho

w
er

y 
..

 
F

ai
r 

..
..

..
. 

:: 
...

...
. 

··
··

··
··

··
··

 
W

d 
fa

ll
in

g.
 

T
hi

n 
cl

o
ud

s 

W
ea

th
er

 d
ur

in
g 

L
as

t 
In

te
rv

al
. 

P
.M

.:
 H

ea
v

y
 s

ho
w

er
s
; 

g
en

er
al

ly
 c

lo
ud

y.
 

S
ho

w
er

s 
du

ri
ng

 n
ig

h
t;

 c
lo

ud
y.

 
H

ea
vy

 S
.E

. 
w

in
d

; 
co

nt
in

ue
d 

li
gh

t 
ra

in
. 

E
as

t 
w

in
d 

an
d

 h
ea

vy
 r

ai
n,

 
S

tr
on

g 
w

in
d 

an
d

 a
lm

os
t 

co
ns

ta
nt

 r
ai

n 
ti

ll
 

af
te

rn
oo

n.
 

W
in

d 
fa

ll
in

g 
at

 s
un

do
w

n;
 

fa
ir

, 
b

u
t 

cl
ou

dy
 

d
u
r
i
n
~
 n

ig
ht

. 
f:

te
ad

y 
.E

. 
w

in
d;

 p
ar

tl
y 

cl
ea

r;
 f

ai
r.

 
F

ai
r;

 g
en

er
al

ly
 c

le
ar

. 
F

ai
r;

 g
en

. 
cl

ou
de

d 
; 

li
gh

t 
\'a

ri
ab

le
 w

in
dd

 • 
F

ai
r;

 g
en

er
al

ly
 c

lo
ud

ed
 a

nd
 c

al
m

 . 
~'
ai

r;
 g

en
em

ll
y

cl
ea

r;
 l

ig
ht

 v
ar

ia
bl

e 
w

in
ds

. 
F

ai
r;

 g
en

er
al

ly
 c

le
ar

, e
a.

Im
. 

M
is

ty
 i s

ho
w

er
s,

 g
en

er
al

ly
 fa

ir
 h

u
t c

lo
ud

ed
; 

ne
ar

 y
 c

al
m

. 
F

ai
r;

 l
ig

ht
 w

in
ds

; 
p

ar
tl

y 
cl

ou
de

d.
 

F
1i

ir
; 

li
g

h
t 

no
rt

h-
w

es
te

rl
y 

w
in

ds
. 

C
le

ar
 t

il
l 

af
te

r 
m

ic
ln

ig
ht

; 
ca

lm
. 

F
ai

r 
an

d
 

pa
rt

ly
 c

le
ar

 t
il

l 
af

te
rn

o
o

n
; 

th
en

 
ov

er
ca

st
 a

n
d

 s
ho

w
er

y.
 

C
al

m
; 

ov
er

ca
st

; 
he

av
h 

ra
in

 s
in

ce
 e

ar
ly

 a
.m

. 
H

ea
vy

 a
n

d
 f

re
q

u
en

ts
 

ow
er

s
; o

ve
rc

8"
t.

 
S

ho
w

er
y 

an
d

 o
ve

rc
as

t.
 

G
en

er
al

ly
 o

ve
rc

ns
t:

 h
ea

V
Y

 r
ai

n 
at

 i
n

te
rv

's
. 

P
ar

tl
y 

cl
ea

r;
 f

ai
r.

 
O

rn
rc

a.
st

; 
li

gh
t 

sh
ow

er
s;

 S
.W

. 
w

in
ds

 . 
P

ai
r;

 p
n

rt
ly

 c
le

fl
r.

 
N

ea
rl

y 
fa

ir
; 

ov
er

ca
st

. 
A

ft
er

no
on

 :
 l

ic
av

y
 

sh
ow

er
s;

 w
in

d
s.

 w
· 

S
ho

w
er

s 
du

ri
ng

 n
ig

h
t;

 o
ve

rc
as

t.
 

A
.M

. h
ea

'f
,;

 r
ai

n
; 

p.
m

. 
fa

ir
; 

st
g.

 W
. 

w
in

d.
 

C
le

ar
 a

n
d

 
ai

r.
 

G
en

. 
cl

'd
ed

; 
h

'v
y

 s
h

o
'r

s;
 

It
. 

w
es

te
rl

y 
w

ds
, 

N
ea

r l
y 

ca
lm

; 
ge

ne
ra

ll
y 

cl
ea

r,
 f

ai
r.

 
F

in
e 

al
l 

d
ay

; 
It

. 
W

. 
w

d.
; 

sc
at

t'
ed

 K
. 

cl
'd

s·
 

G
en

er
al

ly
 c

le
ar

; 
li

gh
t 

w
in

d
s 

to
 c

al
m

. 

N
) 

N
l 

0
0

 

b:f
 

0 t.J
 

0 t"
 

0 0 .....
 

a l>
 

t"
 

0
0

 
q ill

 
<1

 
t.J

 
><

l 
0 .,. a l>

 z l>
 

t::
l ?"' 



•·
 

" 
• •

 ..
 ..

 ..
 • 

..
 •

 .
. .

. 
..

 •
 ..

 
2"2

 
7 

a..
m

. 
30

.1
7 

56
 

..
..

 154
 

" 
" 

..
..

 
. .

. .
..

. 
..

 ..
 ..

 . 
..

 
22

. 
7 

p.
m

. 
30

-?
65

 6
0 

..
..

..
 ..

 

s.
 

s.
 

E
. 

V
ir

ag
o 

S
o

u
n

d
 a

n
d

 N
ad

en
 H

ar
b

ou
r.

IA
ug

.2
1

. 
7 

p
.m

. 
30

.0
.S

 
,5

5.
5 

..
..

 ! .
..

. 

" 
" 

..
 .
..

. 
..

 ..
 . 

..
 ..

 ..
 .
. .

. 
2.

3.
 

7 
a.

m
. 

30
-2

8 
56

.5
 6

1.
5 

55
.5

 
Jn

l-
u

n
R

iv
e
r.

..
..

..
. 
..

..
..

..
..

..
..

. 
23

. 
l~
p.
m

. 3
0.

12
1~
..

..
 ..

. 
..

..
 

W
. 

24
. 

1 
a.

.m
. 

30
-1

35
 5

6 
..

..
..

..
 

N
.W

. 
24

. 
7 

p.
m

. 
30

.1
4 

5(
1 

..
 •

 
..

 .
. 

W
. 

25
. 

7 
a.

m
. 

30
.1

3 
55

-5
..

..
 .

. 
. 

-

··
··

··
··

··
··

··
··

··
··

· 
ru

 r;
y 
Pa

s.~
ag

::
 : :

 .':
::

: :
 : :

 : :
 : :

 : :
 : :

 : 
~ 

~5
. 

8 
30

 p
m

 2
9-

93
5

158
.5

 .
 ..

 . 
..

 ..
 

,e
E

. 

26
. 

7 
a.

m
. 

29
.9

7

158
.5

..
..

 .
 ..

 . 
E

. 
26

. 
7.

30
 p

m
 3

0.
02

 
60

 
..

..
..

..
 

S
.S

.E
. 

27
. 

2 a
.t

n
. 

30
.0

3 
58

.5
 .

..
. 

5-5
 

S
.S

.E
. 

27
. 

I 
p.

m
. 

30
.0

45

159
.5

..
. 

. .
 ..

 
-

28
. 

7 
a.

m
. 

30
.0

9 
56

 
62

 
. .

. .
 

W
. 

28
. 

7 
.m

. 
30

.1
2 

56
 

..
 ..

 .
. .

 
E

. 
2

0
-r

a
d

' a
.m

 3
0.

17
 

61
 

60
.5

153
.5

 W
.S

. W
 

··
··

··
··

··
··

··
··

··
· 

.. 
D

i~
p
n
 E
n
~
:
a
n
c
e
 .

..
..

..
.

..
..

..
..

..
 . 

3 2 1 0 2 2 3 0 2 4 3 3 0 2 1 2 

10
 

S
. 

56
.5

 F
ai

r 
.

.•
..

 -
IS

. 
w

in
d 

; 
cl

o
u

d
in

g
 o

v
er

; 
oc

ca
s.

 I
t. 

sh
ow

er
s.

 
10

 
S

. 
&

 
C

. 
S

. 
. .

 . 
. 

" 
..

..
..

. 
'S

. 
w

in
d

; 
cl

o
u

d
ed

; 
oc

ca
si

on
al

 
It

. 
sh

ow
er

s.
 

10
 

S
. 

57
 

" 
..

..
..

. 
S.

 w
in

d
; 

cl
o

u
d

ed
: 

sh
ow

er
y.

 
J~
 

F
og

. 
. .

 . 
. 

" 
..

..
..

. 
C

al
m

; 
fa

ir
; 

g
en

er
al

ly
 c

lo
ud

ed
. 

O
 

-
-

..
. 

F
og

 
..

..
..

. 
,A

.M
.,

ca
lm

, 
cl

ea
r;

 P
.M

.,
 W

. 
w

in
d

; 
cl

ea
r;

 
fo

g 
b

an
k

s.
 

4 
C

. 
&

 C
. 

S 
.

..
..

 F
og

 b
an

k
s.

 C
le

nr
 a

n
d

 f
og

 b
an

k
s:

 I
t.

 W
. 

&
 N

.E
. 

w
in

d.
 

10
 

S
. 

M
 

W
d.

 
fa

ll
in

g 
F

og
 b

an
k

s 
co

m
in

g
 i

n 
fr

om
 w

es
t. 

3 
C

. 
&

 C
. 

S 
.

..
..

 F
ai

r 
..

..
..

. 
G

en
er

n
ll

y
 c

le
ar

; 
li

g
h

t 
w

es
te

rl
y 

w
in

d.
 

10
 

S
. &

 C
. 

S
. 

. .
 . 

. 
" 

.
..

..
. 

A
.M

.,
 c

le
a

ri
ng

, 
It

, 
v

ar
. w

in
d

s;
 P

.l
\1

.,
cl

ou
d-

in
g 

ov
er

. 
10

 
" 

. .
..

 D
ri

zz
li

n
g 

..
 0

\1 o
rc

a
st

; 
w

in
d

 2
; 

sh
ow

er
y.

 
8 

C
. 

K
. 

&
 S

 ..
..

. 
F

ai
r 

..
.

..
.

. 
C

lo
ud

ed
, 

w
it

h
 h

ea
v

y
 s

ho
w

er
s.

 
10

 
" 

..
..

 R
ai

n
in

g
 .

..
 l

lc
av

y
 s

h
ow

er
s

; 
cl

ou
dy

. 
10

 
S

. 
&

 m
is

t.
 5

4 
D

ri
zz

li
ng

 
Q

,•o
rc

as
t;

 h
ea

v
y

 s
ho

w
er

s;
 e

as
te

rl
y 

w
in

d.
 

7 
C

. K
. 

&
 S

. 
· ·

 .
. 

C
le

ar
in

g 
..

. 
O

v
er

ca
st

 ; 
he

n 
l'

Y
 r

ai
n.

 
10

 
S

. &
 C

. 
S 

56
 

F
ai

r 
..

..
..

. 
S

h
ow

er
s;

 o
rn

rc
as

t;
 l

ig
h

t 
E

.S
.E

. 
br

ee
ze

s.
 

8 
C

. 
K

. &
 S

 ..
..

. 
C

le
o,

ri
ng

 .
..

 F
u

ir
; 

pa
rt

ly
 o

ve
rc

as
t:

 l
ig

h
t 

S
.W

. 
w

in
ds

. 

P
or

t 
Si

m
ps

on
 t

o 
M

il
ba

nk
 S

ou
n

d.
 

P~r
tSi

n;i
pso

n .
..

..
..

..
..

..
..

..
..

..
. 

A
ug

.2
9.

 
7

p
.m

-
13

0.
20

15
8 

._ .
..

 J .
.
.

. 
jw

.s.
w

. 
2 

. .
 . 

..
 ..

 ..
 ..

 ..
 ..

 .
..

..
 ..

 
30

. 
8 

a.
m

. 
30

-2
25

 5
7 

64
 

51
.5

 
-

0 
" 

" 
..

 .
..

..
..

. 
..

..
..

..
..

..
 

30
. 

9 
p

.m
. 

30
.1

3 
'5

5.
5 

..
..

 1..
.. 

S
.E

. 
2 

..
 ..

 . 
•.

 ..
 .
..

 . 
..

 . 
• .

. .
. 

31
. 

7 
a.

m
. 

30
.0

1 
57

 
63

.5
 5

5 
S

. 
4 

·.
 .
..

 ..
. 

..
 ..

 ..
 ..

 .
. .

 ..
 

31
. 

6.
30

 p
m

 2
9.

88
 

60
 

..
. 

I..
.. 

S
.E

. 
4 

..
..

..
..

..
..

..
..

..
..

..
 S

ep
t.

 1
. 

7 
a.

m
. 129

.8
7 

:>
5.

5 
61

.5
 5

4 
" 

4 
C

h
at

h
am

 
S

ou
n_

 cl
..

 .
. .

. 
. .

. .
. .

 • 
..

 ..
 . 

. 
1.

 
7 

p.
 m

. 
29

. 9
2

15
5 

. .
 . 

. 
· .

 . 
. 

" 
6 

·' 
" 

..
..

..
.

..
 · 
..

. 
..

..
. 

2.
 

7 
a.

m
.

130
.1

3 
49

 
58

 
..

..
 S

.S
.W

. 
4 

M
ot

l a
-K

at
ia

 I
la

rb
o

u
r.

..
..

..
..

..
.

. 
2.

 
10

 p
.m

. 
30

.4
15

 5
3 

..
 ..

 .
. .

. 
S

.E
. 

1 
" 

" 
. .

. 
..

. 
..

 ..
 .

. .
 

3.
 7

.3
0 

a
m

 3
0

.4
3

15
3 

59
 

51
 

S
.S

.E
. 

3 
" 

" 
..

..
..

..
..

.
. 

3.
 

9
p

.m
.,

30
.3

2 
..

..
 .

..
. 

" 
6 

" 
" 

..
 ..

 . 
..

 ..
..

 ..
 

4.
 

7 
a.

m
. 

30
.3

15
 5
~-
5 

55
 

51
.5

 
S

. 
2 

C
h

11
th

•1
m

 
S

ou
n

d
..

..
..

. 
..

..
 .
..

..
..

 
4.

 
7 

p
.m

. 
30

.2
7 

55
 
1...

. ..
 .. 

" 
3 

" 
.. 

. .
. .

 .
..

 ..
 ..

. 
..

 . 
. .

 . 
. 

5.
 

7 
'1.

lll
. 

30
.2

4 
53

.5
15

8
.5

 4
5 

s.s
.w

. 
3 

A
rt

hu
r 

P
n.

ss
a
g

e
..

..
 

• .
..

. 
..

 ..
 .
..

..
 

5.
 

7 
p

.m
. 

30
.2

9 
53

 
..

 ..
 .

 .
. .

 
N

.•
 

3 

" 
" 

. .
. .

. .
. .

. 
. 

..
 ..

 
6.

 
7 

11
.m

. 
30

.3
7 

51
 5

!'6
0

.5

150
.5

 
W

. 
2 

G
re

nv
il

le
 C

h
an

n
el

..
..

..
..

..
..

..
..

. 
6·

 
7 

p.
m

. 
30

.4
6 

56
 

..
..

..
..

 N
.N

.W
. 

3 

" 
" 

..
 .
. .

. 
..

 
..

 ..
 ..

 .
. 

7.
 

7 
a.

m
. 

30
.5

55
 5

0 
57

.5

147
.5

1 N
.W

.•
 

V
ar

. 
W

ri
g

h
t 

S
o

u
n

d
-.

..
..

..
..

..
..

..
..

..
. 

7.
 

7 
p

.m
.[

&
J.

54
15

9.
5

i.
..

. 
..

..
 

" 
3 

M
cK

a
y

ll
e

ac
h

..
..

..
 
..

..
..

..
..

 
..

. 
8.

 
7

a.
m

.3
0

.5
6 

52
.5

6
3

.5
4

9
 

E
.•

 
4 

G
rn

h
o

m
 R

e
a
c
h

..
..

..
..

..
 

..
..

..
..

. 
8.

 
7 

p
m

 ..
 130

.4
65

!6
0 
l""

I""
 N

.•
 

2 

10
 IS

. &
 C

. 
K

.1
57

 .5
 L

t._
 s

h
o

'e
rs

. 
S

te
ad

y
 l

ig
h

t 
wi

n~!
 ; g

en
er

al
ly

 o
v

er
c'

t
; f

ai
r.

 
6 

C
. 

K
. 

..
 ..

 F
ai

r 
..

..
..

. 
N

ea
rl

y
 C

'1
1m

; 
fa

ir
, 

p
ar

tl
y 

cl
ea

r. 
. 

10
 

N
. 

. .
..

 R
ai

n
in

g
 ..

..
 D

ay
 l

ai
r,

 p
ar

tl
y

 c
le

ar
; 

It
. 

so
u

th
er

ly
 w

m
d

s.
 

10
 

" 
..

..
 R

n.
 s

qu
al

ls
. 

S
q

u
al

l•
, 

so
u

th
er

ly
 w

in
d

 a
n

d
 r

ai
n

. 
10

 
S

. 
&

 M
is

t.
 .

 . 
. .

 
" 

" 
. 

S
tr

o
n

g
 w

in
d 

an
d

 h
ea

v
y

 s
ho

w
er

s,
 

8 
K

.C
. &

C
.S

 .
..

..
 S

ho
w

er
:i

; .
..

 S
im

il
ar

 w
in

d
; f

re
q

u
en

t 
h

ea
v

y
 r

a.
in

. 
. 

10
 

S
. 

. .
..

 L
ig

h
t 

sh
 s

 ..
 C

lo
u

d
y

; 
st

ro
n

g
 E

.S
.E

. 
w

m
d

; 
so

m
e 

ra
m

. 
10

 
N

. 
. .

..
 R

ai
n

in
g

 .
..

 R
ai

n
 a

n
d

 w
in

d
 a

ll 
n

ig
h

t.
 

4 
C

. 
K

. 
. .

..
 P

ar
tl

y
 c

le
ar

 1
 [e

av
y 

sh
o

w
er

s;
 o

v
er

ca
st

. 
lV

 
N

. 
. .

..
 R

ai
ni

ng
 ·

. 
P

ar
tl

y
 c

le
ar

; 
li

tt
le

 r
ai

n
. 

10
 

" 
· ·

 · 
· 

R
ai

n
in

g
 .

..
. 

H
ea

v
y

 w
in

d
 a

n
d

 r
ai

n
. 

10
 

S
. 

. .
..

 F
ai

r 
..

..
..

. 
R

ai
n

 a
n

d
 s

o
m

e 
h

ea
v

y
 s

qu
al

ls
. 

10
 

K
. 

C
. 

&
 S

. 5
3 

" 
..

..
..

. 
F

ai
r;

 o
cc

as
io

n
al

 g
le

am
s 

o
f 

su
n

; 
It

. 
w

in
d

s.
 

9 
" 

· ·
 · 

· 
S

ho
w

er
y

 ..
. 

S
o

u
th

er
ly

 w
in

d
; 

he
av

y 
sh

ow
er

s.
 

10
 

K
.C

. 
53

 
" 

..
. 

L
ig

h
t 

rn
u

th
er

ly
 w

in
d

s,
 p

ro
b

ab
ly

 
w

es
te

rl
y 

u
u

ts
id

e;
 l

ig
h

t 
sh

o
w

er
s;

 g
en

'y
 o

ve
rc

as
t.

 
4 

K
.&

C
.K

. 
··

··
F

a
ir

 .
.

..
..

 
N

ea
rl

y 
ca

lm
; p

ar
tl

y
 e

le
a
r;

 f
ai

r.
 

3 
IC

 
53

.5
 

" 
..

..
..

. 
M

o
rn

in
g

 c
al

m
 

ti
ll

 
10

 o
'c

lo
ck

. 
w

h
en

 N
.W

 
b

re
ez

e;
 g

en
er

a.
U

y 
cl

ea
r.

 
C

. 
. .

..
 M

is
t 

..
..

..
. 

C
le

a
r;

 l
ig

h
t 

n
o

rt
h

er
ly

 w
in

d
s.

 
" 

55
 

. ,
 .

..
..

.
..

.
. 

S
ou

th
er

ly
 w

in
d 

in
 J

H
IE

S
H

g
e

 t
il

l 
4 

p
.m

.,
 w

h
en

 
n

o
rt

h
-w

es
te

rl
y

; 
cl

ea
r;

 f
ai

r.
 

1 
I 

" 
...

...
..

...
....

 N
ea

rl
y

 c
al

m
 d

u
ri

n
g

 n
ig

h
t;

 c
le

ar
. 

3 
" 

52
.5

 .
..

..
 : 

..
..

..
 S

tr
o

n
g

 to
 I
t w

e!
., 

pr
o 

b.
 w

es
t'

y
 o

u.
ts

id
e;

 c
le

ar
. 

• 

§ l".1
 

l".1
 z 0 el
l 

i>
 
~
 

t"
 

0 1-:
l 

1-:
l 

l".1
 

.....
 

rn
 ""' i> z ti
 

?'
 

tv
 

tv
 

<
O

 

9'
 



P
or

t 
Si

m
ps

on
 t

o 
M

il
ba

nk
 S

ou
nd

. 

e 
... 

s 
E

 
" 

~.
~ 

.; 

I 
.: 

<;
 

" 
" 

6 
P

L
A

C
E

. 
I 

d 
" 

s 
:O

,<:
 

s 
A

 
0 

~ 
"'

-'
-

·;;
 

·;:;
 

iJ:1
 

" 
5

0
 
" 

~
 

>"
l 

~
 

~
 

-
-
-
-
-
-
--

-
0

-
Q

 
Q

 

K
lf

lm
to

o 
p,

1s
sa

,g
o 
..

..
..

..
..

..
..

..
. 

S
ep

t.
 9

. 
7 

n
.m

. 
30

.4
35

 4
9 

68
 

48
 

Mi
l?
~t
11
k 

S
o
~1
1d
 .

..
..

..
..

..
..

..
..

. 
g.

 
7 

p.
rn

 
30

 3
3

15~
.5

 
Ki

l~
_i

te
 Vi

ll
ni

;e
,S

~;
.:
f9:

rti
i' 
Cb

~~
;~

~j
: 

10
. 

7 
a0

m
 

30
 2

1;
5 

5
i 

63
 

55
 

10
. 

i 
p.

m
 

30
 1

9 
66

 
11

. 
6

0
.m

 
30

 1
85

 5
1 

80
 

50
 

" 
11

. 
7 

p
.m

. 
30

 1
7 

63
.5

 

12
. I

 7
 a

.m
.1

30
.2

3 
15

3 
18

3.
51

48
 

'-
.,;

 
'-

0 
"' ~ 

0 
"'.

 
~-
d 

o
"d

 
~.

::
 

'-
""

 
"
~
 

0 
o
~
 

f:S
: 

" 
8

0
 

A
 

e 
<'1

 
0 

~
 

-
0 

0 
-
-

0 
0 

V
ar

. 
1 

to
 2

 
0 

w
. 

2 

}I 
V

ar
. 

1 
N

.W
. 

3 0 
6 

-0
 " 0 6 0 ""' "' i:2 C

.K
. 

c.
s. c. C

.I
C

. 

f~
 

""
 

ili:
:: ""
 

""
 

S
,E

 
,, .

.. 
E-

<;
; rn
 

0 

-:. !i; 
~
 

,:J
 8

 
~
~
 

~
 

W
ea

th
er

 d
u

ri
n

g
 L

a.
at

 I
n

te
rv

al
. 

...
. 1

· ..
...

..
...

 L
ig

h
t 

w
in

d
s,

 n
o

rt
h

er
ly

 i
n

 p
as

sa
g

e
; 

cl
ea

r.
 

57
.5

 .
..

..
..

..
..

. 
L

t.
 w

in
d

sd
ra

w
'i

;u
p

 c
~
a
n
n
e

l 
fr

om
 s

o
u

th
w

'd
. 

. .
 . 

. 
..

 .
..

..
..

..
 C

11
lm

; 
cl

ea
r 

o
r 

li
g

h
t 

U
. 

cl
ou

ds
. 

. .
..

 W
in

d
 v

ar
 .

 M
or

ni
ng

 c
al

m
; 

af
te

rn
o

o
n

, 
w

es
te

rl
y

 w
in

d.
 

. .
 . 

. .
 . 

N
ea

rl
y 

ca
lm

 ;
 c

le
ar

. 
. 
..

. 1W
'd

. 
fa

!l
'g

. 
F

re
sh

 
w

, s
te

rl
y 

w
in

ds
 ;

 
af

te
rn

o
o

n
, 

st
ro

n
g

 
pu

ff
 f

ro
m

 N
. W

.;
 a

t 
su

n
d

o
w

n
, 

cl
ea

r.
 

. .
..

 C
le

ar
in

g.
 

L
ig

h
t 

N
.W

. 
w

in
d

 t
o

 c
al

m
; 

g
en

er
n

ll
y

 c
le

ar
. 

llf
ilb

an
lc

 S
ou

nd
 t

o 
Q

ua
fs

in
o,

 a
nd

 t
he

nc
e 

to
 

V
ic

to
ri

a.
 

...
. I 

F
it

zh
u

g
h

 S
o

u
n

d
..

..
..

.
..

..
.

..
..

..
. 

13
. 

N
en

.r 
B

el
la

 B
el

la
 .
..

..
..

..
..

..
..

 ··
 1

S
ep

tl
2

. 

I
I
 

I
I
 

• 
• 
•
,
'
 •

 
•
,
,
 •
"
,

,
, 
•
,
,
,
 

]3
. 

7 
a.

w
. 

SO
 :

!.5
 

58
 

68
 

7 
p

.m
.1

30
.1

9
16

0.
5 

7 
p

.m
.\

30
-1

6 
57

 
I·. 

7 
11

.m
. 

30
.2

2 
54

 
68

 

56
-5

1 
N

.E
. 

Q
ue

on
 C

h
ar

lo
tt

e 
S

o
u

n
d

 .
 . 

. .
 . 

. .
 . 

. .
 . 

14
. 

5i
" 

S
h

ad
w

el
l P

as
sa

ge
 .

..
..

..
..

..
.

..
..

 . 
H

 
'

' 

O
ff

 .. C
ap

e 
C

om
lJ

!e
re

ll
 .
..

..
..

..
..

..
. 

. 
··

··
··

··
··

··
 

O
ff

 Q
ua

ts
in

o 
..

..
..

..
 :

: .
":

::
::

::
::

::
: 

l•'
o

rw
ar

d
 I

n
le

t .
..

..
..

..
..

..
..

..
 · 

..
 . 

" 
Q

ua
ts

in
o 

S
o

u
a"

d
.:

::
::

::
::

::
::

 ." 
.":

::
 

'
'
 

I
I
 " 

14
. 

7 
p

.m
. 

30
.1

8 
53

 
15

. 
7 

a.
m

. 
30

.W
 

47
16

1 
V

ar
. 

42
.5

1 
S

.E
. 

15
. 

7 
p

.m
. 

Su
.2

05
 5

4 
..

 
16

. 
i 

11
.m

. 
30

.2
1.

 '
\5

.5
 5

9 
15

2 
lB

. 
7 

µ
.m

. 
30

. 2
3.

 5
6.

5 
. .

 
. 

17
. 

7
.3

0
am

3
0

.2
l 

57
 

6l
.5

5
3

 
17

. 
7 

p
.m

. 
30

.1
6 

15
8 

18
. 

}8
. 

19
. 

19
. 

20
. 

20
. 

21
. 

21
. 

22
. 

7
a.

m
.1

30
.1

7 
55

 
67

 
15

4 
7 

p.
m

. 
30

.1
8 

57
 

..
..

..
 

7 
"-

tn
. 

30
.2

4 
53

.5
 6

8 
15

2 
7 

p
.m

. 
30

.2
2 

56
 

..
..

..
..

 
7 

a.
m

. 
30

.2
G

.5
 5

3.
5 

58
.5

,5
1.

5 
7 

p
.m

. 
30

.2
1 

56
 

..
. 

. 
7 

ft
.I

ll
. 

30
.0

7 
54

.5
 .

. 
. 

7 
p.

m
. 

30
.1

25
 5

2 
..

. 
. 

7 
a.

m
. 

30
-1

8 
54

.5
 .

.
. .

 

W
.N

.W
 

N
.W

. 
N

.N
.W

 
N

.E
. 

N
.E

.*
 

w
.• w
. 

0 5 0 0 1 2 a 0 2 3 2 1 0 0 3 0 0 2 0 0 

0 
-
-

59
 

W
'd

 c
ea

se
d

. 
L

ig
h

t 
w

es
te

rl
v

 w
in

d
 s

in
ce

 n
o

o
n

; 
cl

ea
r.

 
1 

C
. 

..
 .
..

..
..

..
..

..
 C

le
a
r;

 s
tr

on
g 

N
.E

. 
w

in
d

 l
at

te
r 

p1
1r

t o
f n

ig
h

t.
 

0 
-
-

54
 

..
..

..
..

..
..

 N
o

rt
h

er
ly

, 
th

en
 w

es
te

rl
y

 w
in

d
; 

cl
ea

r.
 

2 
C

.K
. 

..
 .
..

..
..

..
..

..
. 

S
tr

on
g 

w
in

d
 o

u
t 

o
f 

F
it

zh
u

g
h

 S
o

u
n

d
 f

or
 t

w
o

 
ho

ur
s,

 t
h

en
 c

al
m

; 
cl

ea
r.

 
0 

-
47

 
..

..
..

..
..

..
 C

al
m

; 
af

te
rn

o
o

n
, l

ig
h

t w
es

te
rl

y
 w

in
d;

 c
le

ar
. 

1 
C

. 
..

 .
..

..
..

..
..

..
. 

L
ig

h
t 

a.
ir

s;
 

cl
e1

1r
. 

10
 

S
. 

50
 

F
a
ir

 .
..

..
..

 N
.W

. 
w

in
d

, 
g

en
er

al
ly

 l
ig

h
t;

 c
lo

u
d

in
g

. 
10

 
S

. 
. .

 . 
. 

''
 

..
..

..
. 

N
 e1

1r
ly

 c
al

m
 ; 

g
en

er
al

ly
 c

lo
u

d
ed

. 
9 

S
. 

&
 J

{.
 C

. 
48

.5
 

" 
..

..
..

. 
N

ea
rl

y 
ca

lm
 t

il
l 

5 
p

.m
.;

 c
lo

u
d

y
. 

9 
S

. 
&

 J
{.

 C
. 

. .
 

" 
..

..
..

. 
L

ig
h

t 
to

 f
re

•h
 N

 .W
. 

w
'd

s.
; 

ch
ie

fl
y 

cl
ou

d
ed

. 
7 

IC
.C

. 
54

.5
 

" 
..

..
..

. 
W

in
d

 
v

ee
ri

n
g

 
to

 
N

.E
.;

 
fa

ir
; 

g
en

er
al

ly
 

cl
o

u
d

ed
. 

9 
S

. 
" 

..
..

..
. 

N
ea

rl
y

 c
al

m
; 

p1
1r

tly
 c

le
ar

; 
fa

ir
. 

10
 

S
. 

..
 . 

F
ai

r;
 m

is
t. 

W
es

te
rl

y
 w

in
d

; 
fa

ir
; 

cl
e!

tr
. 

0 
-
-

.•
.•

 .
l!'

og
. 

M
is

ty
 a

n
d

 o
v

er
ca

st
 ; 

ca
lm

. 
10

 
S

. 
. .

..
 M

is
t .

..
..

..
 C

lo
u

d
ed

; 
m

is
ty

; 
fa

ir
. 

10
 

S
. 

. .
..

 F
ai

r 
..

..
..

. 
C

al
m

; 
o

v
er

ca
st

; 
fa

ir
. 

10
 

S
. 

. .
 . 

. 
" 

..
..

..
. 

O
ve

rc
11

st
; 

fa
ir

; 
ne

!t
rl

Y
 c

al
m

. 
5 

C
. 

IC
. &

 S
 ..

..
. 

C
le

ar
in

g
 •.

. 
H

ea
yy

 s
h

o
w

er
s 

d
u

ri
n

g
 r

u
g

h
t.

 
6 

K
.C

. 
. .

..
..

..
..

..
..

..
 S

tr
on

g 
w

e•
te

rl
y

 w
in

d
; 

h
ea

v
y

 s
ho

w
er

s.
 

7 
K

. 
C

. 
&

 S
 .
..

..
 C

l'd
s 

fm
 W

. 
H

ea
v

y
 s

h
o

w
er

s;
 P

!t
rt

lY
 c

lo
u

d
ed

: 
ca

lm
. 

lo-
!> w
 

0 b
j 

0 lc
l 

0 t"
' 

0 0 H
 a >
 

t"
' 

0
0

 
C

l ~ lc
l 

>1
 

0 "" a >
 

z I>
 

C
j !"" 



Qua
,~s

ino
 So

~pd
 : : :

 : 
: :

 '.
::

::
 '.

::
::

 : 
: :

 11s
ep

t ~:
 

" 
u

 
. 

. 
.

. 
•
.
.
.
•
•
.
 .

•
 .

 .
.
 

23
 

7 
p

.m
.1

30
.1

75
14

9 ..
 5

1 1 .
.
.
.
.
.
.
 . 

7 
a

.m
. '

30
.0

8 
53

 
. .

 . 
. 

. .
..

 
W

. 
7 

p.
m

. 
30

.1
4 

51
 

..
..

..
.

. 
-

7
a.

m
.3

0
.2

7
5

4
7

 
..

.
. 4

3.
5 

-

0 1 Ii 0 0 3 9 9 3 1 2 

. 
··

···
··

··
···

··
··

· 
F

o
rw

ar
d

 I
n

le
t .

..
..

..
..

..
..

•
..

..
..

. 
I
I
 

jl
 

...
..

..
..

..
..

..
..

..
..

 
O

ff
 Q

ua
ts

in
o 

..
..

..
..

..
 

· ·
 · 

· ·
 · 

· ·
 · 

· 

··
··

··
··

··
··

··
··

··
··

··
· 

O
ff

 C
ap

e 
C

om
m

er
el

l 
..

..
.•

..
..

..
..

. 

B
ul

l 
IT

 ar
b

o
u

r 
..

..
..

.
..

..
..

.
•.

..
.

..
 

H
 

I'
 

" 
,. 

,, 
,, 

. .
 . 

. .
 . 

. .
 .•

 . 
• .

 . 
• .

 . 
. 

.,
O

ct
. 

B
ea

:<
;e

r 
II

m
:1

;>
ou

r .
..

.
•.

..
..

..
..

..
..

 

" 
M

cN
ei

l 
Il

ar
b

o
u

r:
::

: :
: 

:·.
·.:

 :
::

: :
::

::
 

" 
A

le
rt

B
fl

y
 ..

..
..

. 
: :

 :."
 :

: :
 : 

::
 :."

."
: :

: .
. 

. 
., 

" 
Jo

h
n

st
on

 s
·t;

·;.
:it

: 
. :

 ·.:
 .

..
..

.
..

..
..

 . 
lo

 
.
,
 

D
is

<
;?

'·e
ry

 P
as

~.
ng

c 
..

..
..

..
..

..
..

.•
. 

O
ff

 C
ap

e 
M

u
d

g
e 
..

 :
·.:

::
·.

::
::

::
::

::
: 

O
ff

 I
ln

rw
oo

cl
 I

sl
an

d
 ..

..
..

•.
.

..
..

..
. 

C
om

ox
 .
..

.
..

..
..

..
..

..
..

..
..

..
..

..
 . 

24
. 

24
. 

2.5
. 

25
. 

26
. 

7 
p

.t
u

. 
3
0
-
~
3
 

52
 

. .
 

. 
. .

 . 
. 

-
7 

a .
m

. 
29

.9
5 

43
.5

 5
7.

5 
43

 
S

.S
.E

. 
7 

µ.
m

. 
29

.7
65

55
 

..
..

 .
.

..
 

'·
 

7 
a.

m
. 

29
. 7

0 
56

 
56

 
53

 
S

. 
20

. 
7 

p.
m

. 
29

.6
1 

54
 

..
..

..
.

. 
s.

w
.•

 
7 

a.
m

. 
29

.6
55

51
.5

58
 

49
.5

 
S

.W
. 

27
 . 

27
. 

7 
p

.m
. 

29
.7

8 
53

 
..

..
..

..
 

N
.E

. 

28
 

7 
a.

m
.1

29
.8

2 
53

 
56

 
14

2 
28

. 
7 

p
.m

. 
29

.5
9 

51
 

2l
i. 

7.
30

 a
 m

,2
9.

34
 

50
 

60
.5

,4
6 

~~
-

z ,,
.m

. 
29

.5
6 

51
 

56
.5

 4
5.

5 
.-.Q

. 
1 

a.
w

. 
29

.4
4 

47
 

~o
. 

7 
p.

m
. 

29
.4

3 
52

 

1.
 

Z
 a.i

n.
 2

9.
90

 
49

.5
15

2
.5

14
9.

5 
1.

 
I 

p.
m

. 
30

.1
6 

50
 

..
.

..
. .

 
2.

 
7 

a.
m

. 
30

.0
3 

47
.5

 5
5 

47
 

2.
 

7 
p.

m
. 

3U
.4

0 
48

.5
 

..
..

. .
 

3 
6 

a.
m

. 
30

 4
45

 1
4.

5 
57

.5
 4

3.
5 

3
. 

7 
p.

m
. 

30
.3

65
 4

0 

4 
7 

a.
m

. 
30

.2
.3

 
43

.5
 .

..
 . 

4.
 

7 
p.

m
. 

30
.U

 
49

 
..

. .
 

5
. 

7 
n.

m
. 

30
.2

4 
48

.5
 

..
 ·1

47
 

5 
7 

p.
m

. 
30

.3
6 

49
 

..
..

. .
 

~
-

Z
 a.

m
. 

31
1.

36
 

49
 

59
.5

 4
6.

5 
6

. 
1 

r.m
. 

30
.2

6 
47

 
..

.
.

..
. 

. 
7.

 
7 

n
.m

. 
30

.'
75

 4
4 

5 
47

 ..
 4

3.
5 

7 
7

p
.r

n
.3

0
.2

0
5

5
0

 

8.
 

8.
 

p
, 

71
i.

m
. 

30
.0

0 
.1

5.
55

3 
45

 

B
 

10
 

10
. 

ll
 

]]
. 

12
. 

;2
. 

7 
p

.m
. 

i9
.7

0 
4~

 
...

. 
. .

.. 
7

a.
m

. 
29

.3
1 

45
 

48
 

43
 

7 
p

.m
. 

29
.8

9 
47

.5
 .

...
 .

..
. 

7 
a.

1u
. 

29
.8

6 
46

.5
 5

1 
45

 
7

p
 m

. 
29

.9
1 

46
 

48
""

 
7 

a.
m

. 
,9

.!)
5 

49
 

51
.5

 
7 

p.
ll

l.
 2

9.
88

5 
49

.5
 

7 
a.

m
. 

29
.8

85
 4

6 
53

.5
 4

5 
7 

p.
ru

. 
29

-9
5 

46
 

. ..
...

. 

N
.W

. 
S

.l!
:. 

E
.S

.E
. 

s.
ip, 

• 
S

.E
. 

w.
 

s.
• 

V
ar

. 

6 6 8 2 4 3 5 1 1 0 0 0 

S
.E

. 
4 

S
.E

.*
 

5 
E

.N
.E

• 
3 

V
n.

r. 
1 

to
 2

 
S

.E
.*

 
3 

-
0 

W
. 

2 
" 

3 

E
.S

.E
. 

4 
w

sw
• 

3
?
 

E
.S

.E
. 

2 
V

ar
. 

It
. 

S
.E

. 
5 

s.
w

. 
? 

S
.S

.E
. 

2
• 

N
.W

. 
3 

E.
 

3 
V

ar
. 

It
. 

4 
K

.C
. 

. .
..

 F
ai

r 
..

..
..

 O
cc

as
io

na
l 

sh
o

w
er

s;
 \

ve
st

er
ly

 w
in

d.
 

8 
K

. 
C

. d
t 

S
. 

• .
 . 

. 
" 

..
..

..
 H

ea
v

y
 r

ai
n

 d
u

ri
n

g
 n

ig
h

t.
 

6 
K

.C
. 

. .
..

 M
is

ty
 

..
..

. 
H

ea
v

y
 s

ho
w

er
s 

si
nc

e 
no

on
. 

10
 

S
. 

&
 K

. 
C

 ..
..

. 
F

ai
r 

..
..

..
 F

a
ir

; 
p

ar
tl

y
 c

lo
u

d
ed

; 
ca

lm
. 

10
 

S
. 

. .
 . 

. 
.. 

..
..

..
 C

al
m

; 
cl

o
u

d
ed

; 
sh

ow
er

y.
 

10
 

K
. 

C
. 

dt
 S

 •
..

..
 S

h
o

w
er

y
 
..

 H
ea

v
y

 r
ai

n
 d

u
ri

n
g

 n
ig

h
t.

 
JO

 
" 

• •
 . •

 
" 

•.
 W

in
d

 g
en

er
n

ll
y

 u
e
a
r9

; 
cl

o
u

d
ed

, 
h

'v
y

 r
ai

n
. 

10
 

N
. 

. .
..

 R
ai

n
'g

 h
v

y
. 

H
ea

v
y

 w
in

d
 a

n
d

 r
a
in

; 
cl

ou
dy

. 
10

 
" 

..
..

 R
ai

n
in

g
 .

..
 A

.M
.,

 b
'y

 r
n.

 &
 w

d
.;

 P
.M

.,
 S

. W
. 

w
d.

, s
h

o
'r

y
. 

7 
C

.S
.&

C
.K

 ..
..

. 
F

ai
r 

..
..

..
 L

ig
h

t 
w

in
d

s;
 h

ea
v

y
 s

h
o

w
er

s;
 o

ve
rc

a.
st

. 
3 

C
.K

. 
54

.5
F

a
ir

, 
m

is
t.

 M
o

rn
in

g
,S

.W
.v

ee
ri

n
g

to
N

.W
.;

a
ft

e
rd

a
rk

 
to

 N
.E

.,
 l

ig
h

t;
 c

le
ar

in
g,

 l
i1

<b
t 

sh
ow

er
s.

 
2 

" 
..

..
 F

ai
r 

..
..

..
 N

ea
rl

y 
ca

lm
, 

cl
ea

r;
 

w
in

d
 r

is
in

g 
ab

't
 d

aw
n

. 
10

 
K

. 
C

. 
&

 S
 ..

..
. 

L
t.

 s
bo

w
'r

s.
 W

in
d

 g
oi

ng
 r

o
u

n
d

 t
o 

N
.W

.,
 t

h
en

 f
al

li
ng

 I
t.

 
an

d
 b

ac
k

in
g

 r
o

u
n

d
 b

y 
S

. 
to

 S
.E

.;
 c

lo
ud

'g
. 

7 
S

. &
 
C

. 
. .

..
 S

qu
al

ls
 .

..
. 

W
in

d
 r

is
in

g 
to

 9
; 

li
tt

le
 r

ai
n

. 
0 

-
-

. 
. .

..
..

..
..

. 
· 

W
in

d
 f

al
li

n
g

; 
sk

y
 c

le
ar

in
g.

 
10

 
S

. 
. .

..
 B

eg
in

.t
o

rn
. 

S
.E

. 
w

in
d

 r
is

in
g

: 
sk

y
 c

lo
ud

y.
 

10
 

N
. 

. .
..

 R
n

, w
d 

fa
ll

s 
W

in
d

 r
is

in
g

 t
o 

9 
fr

om
 S

.E
. 

P 
.M

.,
 f

al
li

ng
, 

sh
ow

er
y

; 
b

ar
o

m
. 

do
w

n 
to

 2
9·

32
 a

t 
2 

p.
m

. 
4 

C
.K

. 
. .

..
 C

le
ar

in
g 

..
. 

B
lo

w
in

g 
b

ar
d

 f
ro

m
 W

. s
in

ce
 m

id
u

't
; 

sh
o'

ry
. 

3 
C

.S
. 

. .
..

 F
al

l'
g

 c
al

m
. 

W
es

te
rl

y
 w

in
d 

w
it

h 
sh

o
w

er
s;

 p
ar

tl
y

 c
l'

d
ed

. 
9 

S
. 

k 
C

. 
S 

.
..

..
 R

ai
n

in
g

 .
 

. 
H

ea
''Y

 s
ho

w
er

s 
; 

n
ea

rl
y

 c
al

m
. 

3 
C

.S
. 

. .
..

 F
ai

r 
..

..
..

 W
de

. 
pr

ob
. 

W
. 

o
u

ts
id

e;
 h

er
e 

v
ar

. 
h

'y
 s

b
o

'r
s.

 
8 

C
.S

.&
K

.C
 

. .
 . 

. 
" 

..
..

. 
· 

C
al

m
. 

sh
o

w
er

y
; 

p
ar

tl
y

 c
le

ar
. 

0 
-

..
..

..
..

..
..

..
..

 M
o

rn
in

g
 o

v
er

ca
st

; 
cl

ea
ri

n
g

; 
li

g
h

t,
 v

ar
ia

b
le

 
w

in
d•

. 
A

ft
er

n
o

o
n

, N
.E

.;
 g

en
er

al
ly

 c
le

ar
. 

10
 

S
. &

 C
. 

K
 .

..
..

 F
ai

r 
..

..
..

 C
al

m
 t

il
l 

af
te

r 
m

id
n

't
; 

cl
en

.r,
 c

lo
u

d
in

g,
 f

ai
r.

 
10

 
S

. 
. .

..
 L

t.
 s

bo
w

'r
s.

 W
in

d 
ri

si
n

g
 t

o 
7

; 
sh

o
w

er
y

, 
o

v
er

ca
st

. 
10

 
t>

. 
. .

 . 
. 

0 
Q

\'
er

cn
st

, 
~
b
o
w
e
r
y

. 
2 

C
. 

. .
..

..
..

..
..

..
..

 C
le

ar
in

g
; 

af
te

rn
o

o
n

, 
w

es
te

rl
y

 w
in

d.
 

8 
C

.IC
.&

C
.S

 .
..

..
 F

ai
r 

. .
 . 

. .
 

L
ig

h
t 

ea
st

er
ly

 w
in

d
s:

 p
ar

tl
y

 c
le

ar
. 

9 
C

. 
K

. 
k 

S
. 

47
.5

 
" 

..
..

..
 L

ig
h

t 
v

ar
ia

b
le

 w
in

d
s;

 
ra

in
in

g
 m

o
st

 o
fp

.m
. 

10
 

i:;
. 

M
is

t 
on

 b
'l

s 
C

lo
ud

e
d

; 
ca

lm
 ; 

fa
ir

. 
8 

C
.K

. 
48

.5
 .
..

..
..

..
. 

A
.M

. 
n

ea
rl

y
 c

al
m

. 
P

.M
.,

 l
ig

h
t 

br
ee

r.
e 

fr
om

 

10
 3 8 8 10
 1 10
 2 3 9 

W
.

; 
fa

ir
; 

p
ar

tl
y

 c
le

ar
. 

S
. 

. .
..

 L
t.

 s
bo

w
'r

s.
 N

ea
rl

y 
ca

lm
: 

o
v

er
ca

st
; 

fa
ir

. 
IC

C
. 

48
.5

 C
le

ar
in

g
 

..
 S

tr
o

n
g

 S
.E

. 
w

'd
 w

it
h

 r
ai

n
, 

sq
u

al
ls

; 
o

v
er

c'
t.

 
" 

. .
 . 

. 
. .

 . 
. 

. .
..

..
. 

R
ea

\'}
' s

bo
w

er
s.

 
S

. 
49

 
S

.k
 W

.,
 fa

ir
. 

E
.S

.E
. 

4 
d

y
in

g
 a

w
ay

 a
t 

3 
p.

m
.;

 h
ea

v
y

 s
ho

w
-

er
s 

n
t5

 p
.m

.;
 t

h
en

 c
le

ar
. 

S
. 

&
 l{

. C
 ..

..
. 

S
h

o
w

er
y

 
..

 L
ig

h
t 

l:i
.E

. 
w

in
d

; 
h

'y
 s

ho
w

er
s
; 

g
en

 o
v

er
c'

t.
 

C
.S

. 
. .

..
 S

. E
. 

It
. w

d.
 S

tg
 S

.E
. 

b'
ze

 t
'n

in
g

 t
o 

S
.W

.;
 4

 p
.m

. 
h

'y
 r

n
. 

S
. &

 K
. 

C
. 

. .
. 

S
h

o
w

er
y

 
..

 L
t.

 w
in

d
s;

 s
k

y
 b

ec
om

in
g 

o
'c

as
t;

 s
h

o
w

er
y

. 
S

. k
 

K
. 

50
.5

 W
n

'd
.r

is
in

g
 S

tr
o

n
g

 S
.E

.;
 h

ea
v

y
 s

ho
w

er
s 

ab
o

u
t 

no
on

. 
S

. 
dt

 C
. 

. .
..

..
..

..
.•

•.
..

 L
ig

h
t 

w
in

d
s,

 g
en

er
al

ly
 c

le
ar

; 
fa

ir
. 

S 
k 

K
. 

. .
..

 M
is

t 
..

••
••

. 
L

t.
 t

o
 f

sb
. 

E
. 

&
 S

.E
. 

w
d

.;
 s

h
o

'r
s;

 g
en

. o
'c

as
t.

 

~
 

lt
j 

lt
j z a ~
 

I»- ~ 0 .., .., lt
j 

H
 0
0

 
t<

 ~ t:;
j rt'
 "° ~ .....
 

b:l
 



P
L

A
C

E
. 

~ A
 

C
om

ox
 .

..
..

..
..

.
..

..
..

..
..

..
..

..
.

. ·
jO

ct
. 

13
. 

B
ay

ne
s 

S
ou

nd
..

.
..

..
..

..
..

..
..

..
..

 
13

. 
" 

.. 
14

. 
···

··
··

··
··

··
··

··
··

··
 

O
ff

 Q
ua

li
cu

m
 R

iv
er

 ..
..

..
..

..
..

..
. 

. 
N

an
a.

im
o 

..
..

..
..

..
..

..
.

..
..

..
..

..
 . 

Tr
in
co
mn
.i
i·
~ 
Ch

~~
;;

~C
::

::
::

: 
". ". '. 

·:. '. 
C

or
do

va
 C

ha
nn

e
l.

 .
..

.
..

..
..

..
.

..
. .

 
O

ff
 V

ic
to

ri
a 

H
ar

b
o

u
r

· ..
..

..
..

•.
..

..
 

14
. 

15
. 

]5
· 

16
. 

16
. 

17
. 

17
. 

,;
 " ~ M

il
ba

nk
 S

ou
nd

 t
o 

Q
ua

ts
in

o,
 a

nd
 t

he
nc

e 
to

 
V

ic
to

ri
a.

 

W
 c

at
h

cr
 d

u
ri

n
g

 L
as

t 
In

te
rv

al
. 

-
f 

. 
. 

~
 

-g 
c...

. 
rd

 
f!

~ 
~ 

~
 

0 
8 

s 
0 

...
.. 

0 
5 

=
~
 

cd
 

~ 
~.

~ 
0 

0 
§-

d
 

~ 
c
~
 

o 
~
~
 

~ 
c)

 
s 

Cl)
< 

s 
a 

~
 c

 
t,

..
. 

:::i
 ~
 

~
 

t 
~
 a

 
~ 

ao 
·~ 

:s 
~~
 

~ 
so 

~ 
a~
 

~8
 

~
 

C
l) 

~
 
~
 

·
-

E
 

..:q
 

c 
Cl
)~
 

~
 

E-
t 

A
 

~
 

~
 

E
-t,

3 
,...

. 
-
-

o
-

o
-
o

-
-
-
-
-
-
-

_
I_

_
_

_
 

o 

7 
a.

m
. 

29
.8

5 
44

 
51

 
42

.5
1W

.S
.W

 
3 

3 
C

. 
K

. 
&

 S
. 

··
··

C
le

ar
in

g 
..

 ·1
"h

o
w

er
y

; 
~e
ne
ra

ll
y 

ov
er

ca
st

. 
7 

p
.m

. 
29

-8
6 

45
 

· ·
 · 

· 
. .

 
. 

W
. 

2 
3 

U
.S

. 
&

 K
. 

50
.5

 .
..

..
..

..
. 

L
ig

h
t 

v
ar

ia
b

lo
 w

in
d

; 
1>

'tl
y 

o
'c

n
st

; 
sh

ow
er

s.
 

7 
u.

rn
. 

29
.7

1 
42

 
50

 
39

.5
1W

.N
. W

 
3 

6 
S

. 
&

 K
. 
I·..

 . ..
...

....
.. L

ig
ht

 w
in

d
s,

 s
ho

w
er

y
, 

µa
rt

ly
 o

ve
rc

a
st

. 
8 

p
.m

. 
29

.7
6 

49
 

. .
 . 

. 
. .

 . 
. 

W
. 

5 
1 

S
. 

50
 

W
in

d
 r

is
in

g 
G

en
er

al
ly

 c
le

1i
r;

 f
re

sh
 w

es
te

rl
y 

br
ee

ze
. 

7 
a.

m
. 

30
.0

7 
42

.5

1·6
5 

38
 

-
-

0 
1 

S
. 

. ·
 .
..

..
..

..
..

..
. 

IC
lm

tr
; 

w
es

te
rl

y 
w

in
d,

 f
le

sh
. 

7 
JJ

.m
. 

30
-2

7 
49

 
. .

 . 
. 

. .
 . 

. 
V

>1
r. 

It
. 

9 
C

. 
K

. 
&

 S
. 

. .
 

F
ai

r 
..

..
..

 C
lo

ud
s 

co
m

in
g 

fr
om

 N
.W

.;
 C

. 
K

. 
fa

ir
. 

7 
u.

m
. 

30
.2

8 
47

 
71

.5
 4

6 
S

.E
. 

4 
10

 
S.

 &
 C

. 
K

 .
..

.
. 

S
ho

w
er

y 
..

 C
al

m
; 

o
v

er
ca

st
; 

sh
o

w
er

y.
 

8
p

.m
.3

0
.2

6
 

50
 

..
. j

 ..
..

 S
,8

.E
.•

 
4 

10
 

S 
.

..
..

..
..

..
..

..
..

 fH
ai
ni
ng
;?
ve

rc
as

t;
ea

st
er
ly

\~
i~

d4
to

p.
 

7 
a.

m
.1

30
-2

3 
51

.5
51

.5
,4

9 
:S

.S
.W

. 
4 

6 
S

. 
&

 C
. 

S
. 

· ·
 · 

..
..

..
..

..
..

 1S
.E

. 
w

d.
 1

1s
rn

g
to

6
af

tc
rn

11
dn

 t
, 

ge
n 

o 
ca

st
. 

7 
p

.m
. 

30
-0

3 
53

.5
 5

4 
. .

 . 
. 

S
.W

. 
1 

10
 

S
. 

&
 C

. 
K

. 140
.5

 F
ai

r 
..

..
..

. 
8

.W
. 

w
in

d 
d

ra
w

in
g

 v
nr

io
ue

ly
 i

n 
ch

an
n

el
s;

 
I 

d
ec

re
as

in
g

; 
p

ar
tl

y
 c

lo
u

d
ed

; 
fa

ir
. 

• 

N
> 

<:
;:>

 
l--=

> 

t:d
 

0 t>
j 

0 t<
 

0 0 8 ~ 0
0

 
ci

 ~ t>
j 

><
l 

0 "'
:j a >
 z >
 

t:J
 >
 



QUEEN CIIARLOTTE ISLANDS. 233 B 

APPENDIX G. 

NOTES ON THE LATITUDES AND LONGITUDES 

ADOPTED IN TIIE 

CONSTRUCTION OF THE MAP OF THE QUEEN CHARLOTTE ISLANDS 

BY 

MESSRS. BOVEY & DAWSON. 

The latitudes of Houston-Stewart Channel and Skidegate are adopted from 
the Admiralty maps. The latitudes of other places depend on the following 
observations. 

In the case of obs~rvations on the sun the angle given is the greatest double 
altitude, ie. twice the apparent altitude with the diameter of the sun. With stars the 
angle notld is also the double altitude. 'l'he index error is in all cases allowed for. 

LATITUDES. 

Observation Cove, Darwin Sound, June 28th, 1878. 

Sunatnoon ............................................ 121° 551 8" 
Resulting latitude.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53° 351 10" 

Observation Point, July 3. 

(At 0·1 5 mile N., 15° W. of south point of Shuttle Island.) 

Sun at noon ... .....•...... ... ......................... 121° 61 30" 

Resulting latitude............................ . .. .. . . .. • 52° 39' 231' 

The above values of the latitudes of Observation Cove and Observation Point 
have been compared with eitch other by means of the track survey between the two 
places. The result is that the probable true latitude of Observation Cove is found 
to be 

52° 351 29 11 

and that the latitude of Observation Point remains uncertain, but may be taken as 
correct within a few seconds. 

16 
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Crescent Inlet, July 6. 

Sun at noon .......................................... 120° 19' 20 11 

Resulting latitude.... . . . . . . . . .. . . • . .. .. . . .. . . . . .. . . . . . . 52° 461 311 

Boulder Point, Logan Inlet, July 7. 

Sun at noon ........................................... 120° 2' 20 11 
Resulting latitude...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52° 4 71 5311 

These two observations are found to check very satisfactorily with track s.uvey. 

Rockfish H arbour, Selwyn Inlet, .July 13. 

Time by watch ....... . 

" " 
" " 

Obscrvati0n on Pole Star. 

llh. Sm. 37s.--Polaris ..... .. . 
llh. 14m. Os.-- " 
llh. 18m. 58s.-- " 

105° 261 571 1 

105° 30 1 4711 
105° 33 1 27'' 

As no time observation was obtained, the watch is assumed to have been 
set at Boulder Point, and a rate is allowed amounting to lm. 12s. per day up to date. 
This rate is deduced from a careful comparison instituted between the results of the 
time observations which follow:-

Mean-52° 541 2311 

Resulting latitudes :-52° 541 2911 
52° 541 3211 
52 ° 54' 911 

Jfouth of L agoon, near Fife Point, August 8. 

Observation on Pole Star. 

Time by watch ...•.... l Oh . 15m. 3~s.--Polari s ....... . 108° 56' 5711 

" " lOh. 32m. 57s.-- " 109° 31 3711 

" " lOh. 44m. 32s.-- " 109° 15 1 5711 . 

For time, on Vega .- . 
Time by watch ....... . lOh. 37m. 40.5s.- Star ........ 125° 23' 1011 

(( " l Oh. 39m. 48 .5s.- " 124° 481 5011 

Latitude assumed...... . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 54° 5' 0 11 
Resulting error of watch. . .... . . . . . • . . . . . . . . . . . . . . . . . . . . . 58m. 9s. slow 

Resulting latitudes :-54° 41 5111 
54° 41 5111 
54° 41 431 1 

Mean- 54° 41 4311 

Skon-un Point, August 10. 

Sun at noon .......••••................................ 103° 20 1 5711 
Resulting latitude .......... . . . . .. . . . . .. . . . . • . . . . . .. . . .. 54° 2' 24'' 

This value is rejected, as it does not check satisfactorily with other observations 
taken along the north coast of the island . 
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Ut-te-was Village, Masset, .August 10. 

Time by watch .... , ..• 
,, " 
,, " 

For time, 011 .Alkaid :­

Time by watch ......• , 

" " 

Observation on Pole Star. 

9h. 25m. 40s.--Polaris.... .. .. 107" 42 1 2711 
9h. 3lm. 30s.-- " 107° 46' 171! 
9h. 39m. Os.-- " 107° 50/ 27' ' 

9h. 47m. lls.--Star ....... , •• 85° 18' 17'' 
9h. 55m. 5s.-- " ... ... .. .. 83° 27' 17'' 

Latitude assumed....................................... 54° 2' 0'' 
Resulting error of watch. . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . lm. 58. slow 

Resulting latitudes :-54° 11 48'' 
54° l/ 3911 
54° l' 711 

Mean-54° l' 3111 

Camp, .August 12 (on east side of Masset Inlet). 
• Observation on Pole Star. 

Time by watch •....... 
" ,, 

8h. 50m. 40s.--Polaris ........ 106° 501 3711 
8h. 53m. 52s.-- " 106° 52' 4711 

For time, on .Alkaid :-

Time by watch ....... . 9h. 30m. 16.5s. -Star .....•..• , 
9h. 33m. 5Gs.-- " 

Latitude assumed (deducted from latitude of Masset Village 

86° lG' 4 711 
85° 201 171/ 

and measurements on track survey) . . . . . . . . . . . . • . 53° 40/ 3811 

Resulting latitude :-

First approximation ......................... ." ......... . 
Second " ................................... . 
'l'hird 
Fourth 

" 
" 

53° 431 52'1 
53° 441 1411 

53° 431 46" 
53° 431 4711 

Resulting error in watch . . . . . . . . . . . . . . . . . • . . • • . . • . . . . . . . 6m. Os. slow 

Chitz Island, .August 13. 

Sun at noon ................. .. .......... ..... ...... ... 102° 151 3711 
Resulting latitude .....•. ...... .......... , ......••.•. , • • 53° 40/ 5411 

This value seems, hy comparison with track survey, to be too far to the North by 
about 2'. 

Heacl of Tin .in-ow-e Inlet, .August 15. 

Time by watch ....... . 
tc H 

Observation on Pole Star. 

8h. 49m. 44s.--Polaris ........ 106° 48' 1711 
8h. 54m. 20s.-- " 106° 51' 2711 
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For time, on Alkaid :­

Time by watch . ....•• , 

" " 
9h. 
9h. 

Orn. 29s.--Star ......... . 
5m. 4Ss.-- " 

S9° 461 27 II 
S8° 231 2111 

Latitude assumed...................................... 53° 401 011 

Resulting latitude:-

First approximation, ........ .. ..................••..... 
Second " •............. . ................... .. 

53° 371 2611 
53° 371 2811 

Resulting error in watch ........ , ............ , ..... , •... lOm. 13s. slow 

Virago Sound, near Kung Indian Village, August 19. 

Observation on Pole Star. 

Time by watch ... , , •• , Sh. 38m. 30s.--Polaris ........ 107° 441 421 1 

cc ,, Sh. 44m. 43s.-- " 107° 491 711 
,, " Sh. 47m. 50s.-- " 107° 51' 2711 

l<'or time, on Arcturus :-

Time by watch ....... . 

" " 
Sb. 52m. 53.5s -Star 
8h. 56m. 4Ss.-- " 

Latitude assumed ............... , , ....•... , , , .•. , ..... , 

Resulting lat~tude :-

First approximation., ....•........... , ...•. ..... ..... , . 
Second " ..................•... , .... .. , ... , . • 

51° 431 17" 
50° 34 1 1711 

54° 41 011 

54° 2' 2011 

54° 2' 2011 

Resulting error of watch ................................ 15m. 40s. slow 

Aladen Barbour, August 20. 
(At Observation Point.) 

On Sun past Meridian. 

Time by watch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 12h. 3m. 38.5s. 
Altitude of sun .. ....... . •...... ............•...• , • 96° 581 4711 
Resulting true altitude at time of observation...... . . . . 48° 12 1 4 711 
Resulting true meridian altitude found by ascertaining r 

hour angle from observed time, and from the ~ 48° 211 711 
error of night previous and known rate of watch l 

Resulting latitude.................................. 53° 561 5711 

This result can only be conRidered correct within 11 or 21 on account of the 
distance of the sun past the meridian, and the comparative uncertainty in the time. 

Mouth of Jal-un River, August 23. 

On Altair near Meridian. 

Time by watch........ 9h. 16w. Os.--Star . .. . . •• .. SS 0 511 5711 
Assuming Altair on the meridian, the resulting latitude= 54° 71 48" 

Time by watch , .. , .... 

" " 

Observation on Polaris. 

Sh. 31m. 52s.--Polaris .....•.. 108° 21 1711 
Sb. 36m. 44s.-- " 108° 61 711 
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For time, on Alkaid :-

Time by watch ....... . 8h. 48m. 44s.--Star. . ..... ... 82° 591 27 11 

" " 8h. 52m. 33.5s. - " ......... . 
Latitude assumed from observation above, on Altair .... ... . 

Resulting latitudes:-

82° 011 37 11 

54° 07 1 48// 

First approximation .... . .............................. { ;!: 71 111 
71 1311 

Second approximation (with assumed latitude 54° 08' 30") { 
540 

. 541 

71 

71 

011 

12 // 
71 211 

{ 
54° 

Third approximation (with assumed latitude 541 071 10)... 540 71 14" 

A graphic method, based upon these approximations, shows that the values of the 
'third approxii'.nation are correct to the nearest second. 

Resulting error of watch (deduced from third approximation) .. 18m. 48s. slow 

From this error of watch the observation on Altair is reduced, an:l a mean aluev 
·of the latitude found as follows:-

Altair past meridian ... , .... ........... .... ............ . 
Corresponding hour angle ..... ..... ............. .. . .... . 
True meridian altitude of Altair .................... , ... . 
Resulting latitude . ..... .................. · · · · · · ....... . 

Mean latitude :-

Orn. 35s. 
81 45// 

44° 251 14// 

54° 71 4711 

Pole i:ltar observations ..•..•••.......... , ...••••••...... { 54 ° 
54° 

71 211 

71 1411 
71 4711 

71 4711 { 
54° 

Observation on Altair (deduplicated). . . . . • . . . . . . . . • . . . . . . 
54

0 

North Island, August 24. 

41216° 491 50 11 
54° 71 2711 

(One hundred and eighty paces N. 43° E. from south point of island.) 

Observation on Pole Star. 

'rime by watch ........ 9h. 50m. 22s.--Polaris ......•• 109° 61 521' 

" " 9h. 55m. 48s.-- " 109° 11' 32// 

" " lOh. lm. 50s.-- " 109° 151 211 

" " lOh. 7m. 25s.-- " 109° 191 2211 

The error of watch as deduced from error August 23, and rate, allowing tor 
c hange of longitude, is 19m. 8s. slow. 

Resulting latitude from the four observations :-
54° 101 19// 
541 101 48" 
54° 101 3711 
54 1 101 5311 

Mean .. 54° 101 3911 
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The difference between observations on Polaris and Altair at Ja-lun River is 4011. 

Half the difference may therefore be added to the present latitude to correct for errors 
presumably in instrument, as shown by this discrepancy:-

540 101 3911 

2011 

54° 101 5911 

LONGI'l'UDES. 
Anchor Gove, Skidegate Inlet. 

Longitude, 132° 141 19" 

Determined in 1866 by D. Pender, Master R. N., and given on Admiralty Chart 
No. 48 of Skidegate Inlet. This is unquestionably the best determined longitude on. 
the islands. 

Forsyth Point, Houston-Stewart Channel. 

Longitude, 131° 111 30 11 

Determined by examination of track survey and long bearings taken on outlying 
points proceeding from Skidegate. The scales for the successive parts of the survey 
are ascertained from the latitude observations taken, and from these, by the method 
of latitudes and departures, the longitude given above has been worked out. 

The values of this longitude, determined in various ways, are given below 

131 o 09 , 011 ~ Messrs. Inskip, Gordon and Knox, of H.M.S. Virago, in 1853, 

( as given on Admiralty Chart No. 2168. 

2911 
{ 

Calculated by ascertaining true departure on track survey, 
131° lll 

and reducing by scale given by latitude observations. 

131° n 1 3311 { Same method. Survey followed round by Bluff Point. 

131° 131 

r 
I 

23 11 ~ 

l 

Calculated from long bearing, north end Burnaby Island to 
Bluff Point, and by departure on track survey for re­
mainder of distance ; total departure reduced by scale 
given by latitude observations. 

The longitude given by Messrs. Inskip, Gordon and Knox is presumably t-00 far 
to the east, as the whole of the east coast as fixed by them is 131 east of its true 
longitude on the average. 

Camp, Aug. 8, near Fife Point. 

Longitude, 131° 381 011 .• 

Determined by bearings on Mount McNeil and mountain at north encl of Ste­
phen's Island. The positions of these mountains are given on Admiralty Chart No. 
1923, A., from surveys by D. Pender, staff commander, R. N ., 1867-70. The bearings 
have been laid down on this chart, and as the latitude of the camp is known, its. 
longitude as given above has been determined by a method of minimum error. 
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Jal-un River. 

Longitude, 132° 421 1511. 

Determined by bearing of N. 30° W. (magnetic, August 23, 1878,) to Cape Kai­
gani, Alaska. The longitude of this cape is 132° 43.8', as ascertained by the United 
States Coast Survey (Alaska Coast Pilot). The latitude of Ja-lun River being known, 
the longitude bas been determined from the above 01.Jservation. 

From the above longitudes a scale bas been determined for the track survey of the 
north coast of the Queen Charlotte Islands, and tbe longitude of North Island and 
Cape Knox has been ascertained by making use of the same scale for the part of the 
survey west of Jal-un River. 

Longitudes on the TJTest Coast. 

'!be longitude of the mouth of Sk id egatc CLannel, which opens on the west coast, 
.bas been found from track survey by means of a scale adapted from those found for 
other parts of the island. 'rhe general form of the coast bas been determined from 
bearings given in the works of Vancouver and Dixon. From these data it is found 
-that. the position of Port Kuper is t oo far to the cast. The longitude of Sansnm 
Island, as ascertained by G. Moore, master of H.M.S. Tlzetis, in 1852, and given on 
Admiralty Chart No. 2168, is 132° 9 1 40". This now becomes 132° 20' 011. 

The error in the former value corresponds with that of 13' which is found to exist 
along the east coast of the islands in charts made before 1854. The value now given 
is probably less rather than greater than the true amount; and it corresponds well 
with Vancouver's and Dixon's bearings along the west coasts when the magnetic 
va1·iation is correctly allowed for. 

• 
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REPORT 

ON EXPLORA.1'IONB ON TIIE 

CHURCHILL AND NELSON RIVERS 

A.ND A.ROUND 

GOD'S AND ISLAND LAKES, 

18 7 9. 

llY 

ROBERT BELL, M.D., F.G.S., C.E. 

Before proceeding to state the results of the work to which this 
report refers, I shall give a brief narrative of the season's oierations 
and mention the methods pursued in endeavouring to accomplish the Methods 

. . pursued. 
objects we had rn view. ln 1878 I had made a track-survey and a 
geological examination of the boat-route from Lake Winnipeg to 
Hudson's Bay by way of Oxford and Knee lakes, and the rivers thence 
to Y vrk Factory. I had also made topographical and geOlogical sur- Previous 

veys of the lower part of Nelson River, and of the upper part of the surveys. 

same stream, from Lake vYinnipeg nearly to Split Lake, leaving unfin-
ished the central part. In 1879 I was to complete this and to examine Work for 1879. 

as much of the Chm·chill River as the season would permit. In order to 
accomplish this I proceeded, as before, by way of the city of Winnipeg 
to Norway House, which I again made my headquarters for the season. 
It is due to the officers of the Hudson's Bay Company that I should !~~t~'f10dg­
here again express our indebtedness to them for their uniform kindness assistance. 

and for the substantial assistance which they often rendered, enabling 
us to accomplish much more than would otherwise have been possible. 
In this connection I must mention more particularly Mr. Grahame, the 
Chief Commissioner, Mr. J. l\'.IcTavish of Fort Garry, Mr. Wm. Flett of 
the Stone Fort, Mr. Roderick Ross of Norway House, Mr. C. Sinclair 
of Oxford House, Mr. Linklater of Island Lake, Mr. J. R. Spencer of 
Fort Churchill, and Mr. Joseph Furtescue of York Factory. 



Assistant, 

Men. 
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I was assisted dul'ing the season by Mr. A. S. Cochrane, who had 
accompanied me on a former surYey, and through his efficiency as an 
explorer the extenL of our field-work was largely increased. On my 
journey west, by way of the lakes, I picked up, at the Sault Ste. Marie, 
th1·ce men whose merits I had tested on long explorations in previous 
years. 

A few days after our arrival in Manitoba, t he officers ef the Hud­
son's Bay Company kindly allowed myself and party to take passage 
by Lhe steamer Colville (which ali:;o towed OLlr York boat) from Lower 
Fort Garry to George's Island, or Lhe greater part of the distance to 

. Norway Houi;e, for which they made no charge. They also gave me 
Norw:iy House. 

the use of the York boat referred to for the summer. 
Before reaching Norway Ilonse, although diligent enquiry was 

made, no reliable information conl<.l be obtained with rcgal'd to the 
Wnnt of Chul'chill River, the central portion of the Ncbon, Ol' the country 
infonnn.tioo. 

Abandonocl 
ri,rcri;;. 

lying between these two sLreaim;; and even at this post very little was 
known on the subject. This arises from the fact that boLh Lhese rivers 
have long since been abandoned as "voyaging" routes by the Hudson's 
Bay Company, and also that no Indianl::l live at or near the pal'ts I was 
to examine. At Norway Ilouse it was ascertained that a rouLe fol' 

Route to small canoes existed between Split Lake on the "elson and the head­
UhurcbiJIRiver waters of the Little Churchill River, and I determined to follow it and 

the latt~ stream to the Great Churchill, and to descend this river to 
the sea. As it was necessary to find out everything as we went along, 
the question of how best to finish my survey of the central part of the 
N el::;on R iver was left to be decided as cil'cumstau.oes might determine. 

Mr. Coclmrno's Before leaving Norway House, Mr. Cochrane was instructed to pro­
iastructions. coed to God's Lake and Island Lake and to make trnck-sut'veys and a 

geological examination of their shores, as well as of his routes in 
going from Oxford House and returning to it again. The position of 
Oxford House I had determined the previous year. Ml'. Cochrane 
performed this service in a very satisfactory manner. 

Norway IIouse I left Norway House on the 16th of July with four Indians and two 
bh~~~-~ill. small canoes, and reached ForL Churchill, by the route above indicated, 

on the 5th of August, having completed a track-survey and made a 
geological examination of the whole distance. On reaching the 
junction of the Little with the Great Churchill River, I left most of 
my outfit in charge of one man, and with the other three made an 
upward exploration of the main river for two days, so that the time 
occupied on the journey between Norway House and the sea, at Fort 
Churchill, was only seventeen dayti, two of which were lost owing to 
rain. 
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From the mouLh of the Churchill I sLm·Led in a boaL with my own 
men to examine the coasL of Hudson's Bay northward, but circum-
Btances soon obliged me to return. The Hudson's Bay Company's ship Ship from 

from London arrived the same day that I roLurnod to the mouth of the London. 

river, and the captain kindly agreed to give a past:ago to myself and 
men to York Factory. While the ship waB lying at Fort Churchill, I 
made an approximate survey of the surrounding region. 

At York Factory I obtained some provisions, and, with the men who 
accompanied me from Norway House, proceeded in the same smalt Ascend the 

canoes to ascend the Nelson River to the })Oint which had boon reached Nelson River. 

when en route for Churchill. The river above the first rapids proved 
very difficult to ascend and the journey occupied a longer time than I 
bad expected, but with the aid of the game and fish which we obtained 
we managed to subsist 

A short distance above Split Lake, the Grass River enters the Nelson Grass River. 

on the west side. Having already explored the Nelson above this point 
both in 1878 and 1879, I determined to ascend the Grass River, and 
from one of its branches I again reached the Nelson at the foot of Sipi-
we::;k Lake. I next made a track-survey of the north-western channels Other surveys. 

and arms of this lake, and then of the channels to and from Duck Lake, 
as well as of the latter lake itself. 

In going up from Pipestone Lake to Norway Ilouse I surveyed a 
. , l Channe l 

small channel of the Nelson, which runs for some miles through t 10 through Ross' 

eastern parL of Ross' I sland, of which both sides were mapped in 1878, Island. 

and the island found to be over fifty miles in length. In the course 
of these explorations along the Nelson River, observations were taken Observations. 

for latitude, longitude and the variation of the compass, and a number 
of photogrnphs were obtained. 

On reaching Norway House again, I found that Mr. Cochrane had 
returned only a day or two in advance of myself, and as soon as we 
could get ready we set out for Manitoba in the same York boat in fr~.t~i~~bt~. 
which we had come. The season proving very stormy with head-
winds, we were three weeks in reaching Lower Fort Garry. Having 
made a track-survey in 1878 of the west side of Lake Winnipeg from 
the Dog's Head southward, the east side was followed on the present Sketch of part 

• of Ettst shore of • 
occasion from this place to the mouth of Red River, and a sketch Lake Winnipeg 

of its outline taken. 

vVhen in Manitoba, it was my intention to have made a geological 
examination of the line of the Canadian Pacific Railway oastwaru from 
Red River to Rat Portage, but it was not found practicable to do so, R 

eturn to 
and as the season was well advanced I returned to Montreal, which I Montreal. 

reached on the llth of November. 
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The following list shows the respective lengths of the several track­
survcys which were made by myself:-

Miles. 
1. Canoe-route from Split Lake to Was-kai-ow-a-ka Lake.... . . . . • • 42 
2. Shores of this lake. . • • • . • . . . . . . . . . . . . . • • . . . . . . . . • . . . • . . . . . . . 30 
3. Little Churchill River, following its comse.... . . . • . . . . . . . • . . • . 172 
4. Great Churchill River, following its course...... .. . . . . . . . . . . . . 169 
5. Shore lines, &c., in the vicinity of Fort Churchill........ . . . . . . 40 
6. Nelson River, including some re-surveys; but not the lakes on its 

course ........ , ............................. , ..... . . , . . . • 212 
7. Shores and connucting- channel~ uf Gull, Split, and Sipi-wesk 

lakes, not including islands and t.110 smaller bays..... . . . . • . • • 232 
8. Grass River and lakes in it> course, counting only the straightest 

line through each lake, between the points at which I entered 
and left it .••.. ....••.•.. .... , . . . . . . . . . . . . . . . . . . . . • . . . . . • 108 

9. Part of the cast shore of Lake Winnipeg- between the Dog's Head 
and the mouth of Red l}ivcr.... . • . . . • . . . . . • . • • • . . . • . . . . . . . . 64 

Total •...•.......•.•...........•.•................ .. 1,069 

These surveys, cheeked by the numerous latitudes which were 
taken, and knowing the longitudes of a fow points and t he magnetic 
variation which was frequently ascertained, enable us to lay down, 
wiLh sufficient accuracy for present purposes, a considerably amount 

Data for a map. of topography. As, however, it is proposed that I shall continue ope­
rations dming the coming season in the same field, and also extend the 
area explored, it is considered best to publish a map of the results of 
both years' work at the same time. For the same reason I propose 
next year to describe the whole region more fully, so that the present 
report may Le considered as being to some extent only provisional. 

MMap
0
shohwing, The area covered by Mr. Cochrano's explorations having being con­

r. oc ru.no s 
explorations. fined within i;iarrowe1,. limits, may be considered as finished, and his 

map accompanies this report. 

Summaryofhfa The following list shows the number of miles of track-survey 
surveys. 

accomplished by Mr. Cochrane :-
Miles. 

1. The channels betwellll Great and Little Playgreen Lakes. . . . . . . • 49 
2. Jack River, from Rossville mission to above the second rapids. .. 25 
3. Canoe-route from Knee Lake to God's Lake...... . . . . . . . • . . • . . • 27 
4. Shores of main body of God's Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . 136 
5. Canoe-route, including Rat, Clearwater and 'fouchwood lakes, 

between Oxford Lake and God's Lake . . . . . . . . . . . . . . . . . . . . . . 67 
6. Canoe-route between God's and Island lakes................... 69 
7. Shores of Island Lake, all around...... ..... ........... . . • . . . 213 

Total ... , . . . . . . . . • . . . . . . . • • . . . . . . . . . . . • • . . . • . . . . . • • • . 586 

A somewhat less accurate track-survey, embodying upwards of forty 



cirURcrrtiL AND NEL SON RIVtRS. 5 d 

miles of shore-lines, which was made of the upper division of God's 
Lake, is not include<l in the foregoing statement. 

The surveys mentioned in t he above lists, amouutmg in the aggre-
gate to 1,655 lineal miles, were completed in less than three months Tim<? and men 

. . reqmred. 
with the assistance oi only six men . Although they are made only as 
accessory to our geological work, they afforrl a good knowledge of the 
principal geographical features of the country, and may be found use-
ful for various other purposes at any future time. Besides performing 
the foregoing track-surveys, both Mr. Cochrane and I r esurveyed in Resurveys. 
the same manner considerable str etches, not included in t he above 
statements, which I had gone over in 1878 for the sake of checking 
distances and obtaining greater accuracy of detail. 

In the course of the above surveys, I took a large number of obser­
vations both of the sun and pole-star, for latitude and the variation of 

0 h fi 1 . d l d fi . Astronomical the compass. L ers or ong1tu e were a so ma e at a ·ew pomts. observations. 
In addition to this astronomical work, the reading of t he barometer 
was constantly kept for ascertaining differences of level of water and 
the elevations on land, and the tempe1·atures of rivers and lakes were Elevations and 
noted as indicated by the thermometer. There was not a very g reat temperatures. 
diversity of scenery. H owever, I exposed about forty prepared dry 
plates, which gave as many photographic views as it was thoughtPhotographs. 
worth taking, in order to show the characters of the different parts of 
the region explored, or to represent any points of particular interest 
met with. A few of these have been used in preparing the illustra· Illustrations. 
tions which accompany this report. 

I ffi}tde a considerable coll ection of plants as I went along, and Prof. 
Macoun, of Albert University, Belleville, has kindly furnished a list 
of the specimens which I submitted to him. This will be found 

. . Botanical 
in the appendix. The best part of my collect10n was made along the collections. 
N elson River, but the greater portion of this was unfortunately lost, 
owing to an accident. Professor Macoun has, however, found 237 
species among the specimens brought home. Notes were kept in r e-

d h t f th d . ll l l' t' . . d d h Distribution of gar to t e na ure o e woo s m a oca 1 ies v1s1te , an t e trees. 
geographical range of the various shrubs and timber-tr ees was recorded. 
Some remarks on this subject will be found further on. The informa-
tion derived from a study of the distribution of the trees and shrubs, 
and of the flora generally, in any district, affords us one of the most 
certain means of judging of its climate for agricultu-ral purposes. It 
will be seen that the general trend of the northern limits of the forest- Northern limitll 
trees in the region under consid eration agrees with that of the isother- of species. 
mal lines as determined from other data. 

The character of the soil was ahvays noted, as well as any facts Soil. 
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which bad been ascerLained by the officers of the Rrtdson's Bay Com­
pany or others in regard to the crops which might be raised. Besides 
our own experience in regard to Lbo nature of the climate, information 
was collected from others as to rain, snow, frosts, winds, &c., all with 
a view to ascertain as far as possible how much of the country may 
some day be turned to accounLfor the support of man. Facts bearing 
on these subjects will be given in the COUl'l:le of this report. 

Attention was paid to the zoology of the country explored as far as 
our time would permit. 

Mammals.-I continued to gather information as to the habits and 
life-history of all the species known to inhabit the disLrict, both by 
direct observation and by prosecuting my enquiries among the officers 
of the Rudson's Bay Company and the better class of Indian hunters. 
I have been collecting notes on this subject for several years from all 
parts of the basin of Iludson's Bay, and I propose to give the results 
in a future report. In the meantime I beg to express my obligations 
to the gentlemen referred to and also to Dr. Elliott Coues, of Wash­
ington, D.C., the well-known authority in thif:l department, for the 
correct determination of some of the smaller species. 

Birds.-A list will be found in the appendix of fifty-five species of 
birds, of which I obLained specimens of either the skins or eggs. 

~i:~~~0W;;;~d. This list may be of some interest in extending our knowledge of the 
geographical range and of the breeding grounds of some of the species 
enumerated. Although the number of birds whose occurrence was 
noticed is considerable, I have not added their names to this list, in 
case of doubt. During the coming season I hope to procure speci­
mens of many of them, along with others not hitherto noticed. 

Fishes.-In t ravelling "light" in small canoes I was unable to 
carry along alcohol for preserving the smaller species, and none can 
be obtained at the posts in the district. When opportunities occurred, 
however, I preserved specimens of the larger fishes with common salt. 
Before publishing a list of the fishes of the district, it will be well to 
take advantage of the opportunities which it is expected will be 
afforded during the coming summer for adding to the number of 
species already known, and increasing our knowledge of the distribu­
tion of the others. I may mention that I have ascertained the exist­
ence of twenty-one species in Lake -Winnipeg or the adjacent waters. 

Pish"~ nf Lake From specimens which I sent to Professor Baird, Professor Gill, of the 
Wmmoeg. 

Smithsonian Institution, has determined the herring white-fish, which 
Herring white· is caught in abundance at the mouths of the Nelson and Hayes rivers, 
fish. to be Goregonus Artedi. The same fish is abundant at the mouths of all 
Piko·11erch. the rivers around James' Bay. The pike-perch from York Factory he 
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identifies as Sti:::ostethium Oanadense. A fine grayling wai; obtained in Grayling. 
the brooks flowing into the Churchill near the sea. From a specimen 
submitted to Prof. Gill, he finds the species to be Thyrnallus signifer. 
The i;almon frequenting the mouth of the Churchill is the same species Siilmon. 
which is more abundant on the east side of Hudson's Bay, and was 
referred to in my report for 1877. A sea-trout is also found in thoSea-tr0 ut. 

mouth8 of the Churchill, Nelson and Hayes rivers, as well as along the 
east side of Hudson's and James' bays. 

Insects.-The Coleoptera, which I collected in the region of the Coleoptera. 
Chu1·chill and Nelson rivers, were kindly determined by Dr. J. L. 
LeConte, of Philadelphia, and a list of them will be found in the 
appendix . The Lepidoptcra of the district which I explored lasL Lepidovtera. 
summer have been studied by Herr Geffckcn, formerly of Stuttgart, 
Germany, who has kindly furnished me with the list of species given 
in the appendix. The specimens were collected principally by the 
Venerable Archdeacon Kirkby, who resided until 1879 at York 
Factory. 

Mollusks .-Owing to the muddy and brackish nature of the water, 11 d , B 
u sons ay. 

no mollusks arc found in the part of Hudson's Bay near York Factory. 
About the mouth of the Churchill river the only living species observed 
wore the common mussel (1'11ytilus edulis) and a species of Littorina. 
Dead shells were abundant 011 the beach, of Pecten Islandicus, Oardium 
fslandicum, Mya arenaria, M truncata, Astarte lactea and Rhynchonella 
psittacea, but all i.heso appear to have been washed out of t bc drift-clay, 
which abounds from below the sea-level upward. A list of the fresh-List of fresb­
waier shells collected in the district, together with some from :Manitoba, water •pecics. 
is gi>on in the appendix. 

WATERS OF 'rrrE RED AND AssrNIBOINE RIVERS. 

In the earlier days of the Geological Survey, analyses were made by 
Dr. T. Sterry Hunt of the water:; of the great rivers of what then con­
stitt1ted Canada, as well as of tho. e of many mineral springs and wells. 
As it was considered desirable to continue thii:; important work in refer-
ence to the principal river:; now included in the Dominion, I obtained Sample• from 

samples of the waters of the Nelson, Red and Assiniboino rivers for large riYers. 
experiment. A complete qualitative and quantitaLive analysis of each 
of the two last mentioned is now being made in the laboratory of the 
Geological Survey, and the results will be reported on by :Mr. Hoff-
mann. Having also brought home samples of each of these watersFormlers ..._ sa.Ul J} e • 
six years before, which were afterwards submitted to Dr. Baker 
Edwards, F.O.S., for analysis, I shall give his results in referring to 
the ::mbject of the water-supply of the city of Winnipeg . The bottles 
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containing the sample of the Nelson River water wel'c iinfortunatel 
broken on the way to Montreal, when our boxes were violently tossed 
about on a steamer during a gale of wind in Lake Huron. 

The Water Supply of the City of Winnipeg. 

Owing to the rapid growLh of the city of Winnipeg, which already 
contains a large population, the question of providing it with a cheaper, 

Importance of and, if possible, a better supply of water than th~t afforded by the 
a better supply. · •t· d · d t th d h b t f 

City of 
Winnipeg. 

Wells. 

present prum ive an ma equa e me o as ecome a ma tnr o great 
importance. The waters derived from the wells sunk in the stratified 
clay in and around the city, although clear and sparkli11g, are not 
always pleasant to the taste, and they are evidently too highly charged 
with mineral salts to be desirable for domestic use. Besides these 
objections, the quantity which might be obtained from such wells 
would, no doubt, prove quite inadequate for the wants of a large town. 

Waters of the The water of either the Red or Assiniboine River is fairly good, and 
~~i~!~~~:;.ini- as these streams afford the most convenient sources from which to 

draw an unlimited supply, any information as to the nature of their 
respective waters will be of interest at the present time. Dr. Edwards' 
analyses, to which I have referred, were made in June and July, 1879. 
The ;;amples were collected by myself on the 18th of October, 1873-
that of the Assiniboine at Fort Garry Ferry, and that of Red River a 
few miles above the confluence of the two rivers. In each case the 

Collecting of 
samples, 

Dr. Baker 
ndwl\rds' 
einab·ses, 

Probable 
change in 
composition. 

samples were taken from the centre of the stream. They were pre­
served in hard glass bottles, at a pretty uniform temperature, in a 
cellar in Montreal until required for analysis. Raving been kept for 
such a length of time, a portion of the organic matter has most likely 
been lost, but the mineral constituents have probably not been affected 
to any practical extent. Before th~ analyses were undertaken the 
greater part of the suspended implil'ities had settled to the bottom, and 
the decanted water, being almost clear, was not filtered, The quantities 
operated upon were smaller than would have been desirable, but owing 
to Dr. Edwards' skill, and his experience as a water analyst, I have no 
doubt his figures represent very nearly the composition of the respec-
tive rivers at the above date. The samples handed to Messrs. Hoffmann 
and Adams, and which were collected in the corresponding period in 
the month of October (1879), were taken from each river at a short 
distance above its junction with the other. It may be expected that 
some change has taken place in the composition of these waters in the 
interval of six years, owing to various causes, among which may be 
mentioned the dredging by the United States authorities of the bottom 
of the Red River throughout a considei·able part of its course, to the 
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cultivation and drainage of land, and perhaps also to the increased rain­
fall in Manitoba during the last few years. These analyses may, 
therefore, be found to possess some historical interest:-

WATER OF THE ASSJNIBOINE IN ) 873. 
Tota.I solicl contents In 

grninH per Imperil\l gallon. 

1. Organic matter (loss by ignition) .... . ............• .'... 7 · 7i 
2. Calcic sulphate ...•.................................. 
3. Calcic CIJ.rbonate ....••....•....•...•..•............. 
4. Iron, alumina and silica... . . . . . . . . . . . . . . . . . . . . • • • . . . . l · 09 

~-Alkaline salts, chiefly aschlorides ..... •.••.... ...... .. 9·75 
6. Magnesia sulphate •.... . ,.............. ......... ..... 7·81 

Ilnrdness by Clarke's scale, 10·5•. 

WATER OF THE RED JlJVER IN 1873. 

.30·09 

37·80 

Total solid contents in 

Assiniboine 
water. 

gmins per Impcrinl gn.llon. 

l 0 · tte (1 b · · t · ) 5 28 Red River . rgamc ma r oss y 1gm ion . . . . . . . • . • . . • . . . • . . . . . · water. 
1. Calcic sulphate. . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 · 42 
3. Calcic carbonate. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O • 50 
4. Iron and alumina, 2·80 ; silica, ·98. • • • . . • • . • • • • • • . . . . . . 3 · 78 
5. Alkalino salts, chiefly as chlorides. . . . . . . . . . . . . . . . . . . . . 5 · 18 

21.88 

27·16 
Hardness by Clarke's"scalc, 9". 

It will be observed from the. above analyses that (all things consid-comparison of 
ered) the water of the Red River is rather better than that of the waters. 
Assiniboine. This, I think, is contrary to the general belief, owing to 
the greater quantity of mechanically suspended impurities in the Red 
River water. The amount of organic matter in both is considerable, 
and would, no doubt, be greater in fresh samples. 

They contain a large quantity of lime salts, the carbonate pre- Relative 
dominating in the Red River, while the Assiniboinc has the most composition. 
sulphate. Magnesia sulphate does not appear to be present in appre-
ciable quantity in the water of the Rod River, while its occurrence in 
so large a proportion in the Assiniboine water constitt1tcs its worst 
feature . Iftbe Red River in anypartofitscourse contained magne:sia 
sulphate, its absence in the stream near Fort Garry at the ::ibovc date 
may be accounted for by its having been precipitated by the carbonate 
of iron contained in springs and surface water flowing into Lhe river, 
or by the carbonate of potash resulting from the lixiviation of the 
asheA left by the extensive burning of the timber belt going on almost 
every year along the course of the river. And this suggests a means 
by which the Assiniboine water might be freed of its Epsom salts, in 
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case it should be found otherwise desirable for the supply of the city, 
namely, by adding to it a certain amount of wood ashes, which could 
easily be obtained so long as wood is so largely used as fuel. In this 
way a salubrious salt, the sulphate of potash, would bo substituted in 
the water for one which Dr. Parkes, the well-known writer on sanitary 
science, says should not exceed three grains to the gallon in a whole­
some water. 

Stage of water The samples of water analysed by Dr. Edwards were collected after 
when samples l f d h d · h b h · wero collected. a ong term o ry autumn weat er, an at a time w en ot rivers 

were rather low. They would, therefore, represent the average com­
position _of the streams better than if they had been collected at any 
other season. During the spring freshet the waters would contain a 
larger proportion of organic matter relatively to the mineral salts, in 
summer they would be affected locally and tempoi:ally by the wash 
from thunderstorms, while during the winter they would be excep­
tionally pure. 

I might mention in connection with this subject that the same year 
in which I brought home the above samples of water, I collected speci­

.. A~kali"oftho mens of the white ofilorescing salt or "alkali" which every traveller 
region dramed 
~~in~~e Assini- observes around many of the lakes and covering the dry beds of ponds 

Improvement 
of the mtter. 

in the region drained by the western branch of the Assiniboine, and 
found that it consists principally of sulphate of sodium and magnesium, 
together with chlorides of calcium and sodium. 

As to the possibility of improving either of these waters before dis-
tributing them in the city, I may remark that, while much of the 
coarser matter held in suspension might be thrown down in settling 
ponds, a portion of it is so very fine that it cannot be got rid of in this 
way. The tuPbid water of the Red River imparts a muddy appear­
ance to the whole length of Lake Winnipeg, notwithstanding the 
immense volume of clearer water supplied by the Winnipeg River, 
and along with the milky Saskatchewan it is discharged by the Nelson 
River into the sea-still very muddy-700 miles from the city of 
Winnipeg. 

Filtration. Filtration is the only effective remedy for this defect, and in addi-
tion to the sand and gravel for removing the mechanical impurities, 
there should be a layer of animal charcoal for eliminating the organic 
matters. Such a provision would add comparatively litLle to the cost 
of filtration, since this substance is found in practice to act efficiently 
in such cases for a great length of time. Unfiltered river waters, 

Propagation of . 
diseases. more than any other kmd, arc frequently the medium for propagating 

such diseases as typhoid fever, cholera, diarrhrea, dysontry, internal 
parasites, &c., by means of the living germs whirh they contain, and 
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which multiply with extraordinary rapidity in the warm weather. 
The danger arising from this cause will increase in the case of the 
r ivers under consideration, as the districts through which they flow 
become more thickly inhabited. Almost the entire area drained by Geology of the 
th A. . ' b .. b l' d t b d J 'lb f~ f! tl. k friverbasins. e ssm1 ome is e iove o o mJ or me y so " a - ymg roe ·s o 
Cretaceous ago, while the basin of the Red River lies principally on 
Silurian strata. Its largest b1·anch, however, the Red Lake River, 
which flows from the eastward, rises in the metamorphic region to the 
west of Lake Superior. 

A. supply of better water might be brought down at some future Other possible 
" source:; of 

time from one of the clear streams of the Pembinn or the Riding supply. 
Mountain; or it might be conveyed from the Broken-bead, White­
mouth or Winnipeg River, or even from the Lake of the Woods 
(which lies at a very considerable elevation above the Lower Red 
River Valley,) should the city become sufficiently populous and wealthy 
to afford the great expense which would be involved in the operation. 
The streams flowing entirely through the Laurentian country, beyond 
the Winnipeg, could, no doubt, famish a sLill purer and softer water 
than any of the sources which have just been mentioned. 

A. large amount of rain falls in Winnipeg, especially in the months . 
Ram water. 

of May and June, and probably the quantity of most excellent soft 
water which is shed from the roof of every house and lost, if husbanded, 
would prove sufficient for the wants of its occupants. In order to 
preserve this supply, a large cistern might be dug below the bottom Cisterns. 
of the cellar floor, so as to protect the water from frost in winter and 
evaporation in summer. This should be lined with hydraulic cement 
and covered with iron, over which a thick layer of earth ought to be 
spread. A. quantity of scrap iron might be r1l1 r cd in the bottom. 
The only openings should be those admitting the foed-pipe and pump-
tube. The water might be made to pass through a :filtering box before 
entering the cistern. If the cellar should be liable to be flooded, the 
upper part of the cistern might be puddled all round after the manner 
adopted by minors to keep out water. 

It may be interesting to compare the waters of the Red River and Comparison 
the A.ssineboine with those of rivers in other parts of the world, both :E~~;.,~t;rs 
in regard to their solid constituents and to their hardness. The fol- rivers. 
lowing list shows the number of grains of solid matter, of all kinds, 
per gallon, in a number of the rivers of Europe :-Thames, above 
London, 15 to 18·5; Seine, at Paris, 20·0; Rhine, at Lyons, 12·88; 
Garonne, at Toulouse, 9·56; Loire, at Mehung, 9·52; Scheldt, in Bel-
gium, 20·49; Rhino, at Basle, 11·97; Spree, at Berlin, 8·0; Danube, 
at Vienna, 10·15. 



St. Lawrence 
and Ottawa 
waters. 

HardneP.s, 
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Dr. T. Sterry Hunt found the clear water of the St. Lawrence at the 
Cascades to contain 11·74 grains of solids to the gallon, whilo the 
brown water of the Ottawa at St. Anne's contained only 4·84 gr::iins, · 
the colouring being due to a minute quantity of vegetable matter 
derived from swamps at the bead waters of the river, while the invis­
ible impurities of the St. Lawrence consisted malnly of mineral salts, 

The hardness of the St. Lawrence at the Cascades was found by Dr. 
Edwards to be 3·5°, and of the Ottawa at St. Anne's 2·5°, while that of 

· the mixed water of the two rivers supplied to Montreal varied from 2° 
to 3° according to the season of the year. The Assiniboine and the 
Red River waters, although harder than those of the St. Lawrence or 
Ottawa, are not much worse in this respect than much of the water 
supplied to towns in England, as shown by the following examples 
taken from Dr. Wanklyn's treatise on Water Analysis :-The Thames, 
above London, 14°; Castleton, Derbyshire (water supply), 11°; Oxton, 
Birkenhead, 11·9°; Chelmsford, Essex, 13·3°; Kirbyshore, Westmore­
land, 22°; Chatham, 24°. 

GEOLOGICAL AND GENERAL DESCRIPTION OF THE REGIONS EXPLORED. 

Owing to the uniformity in the geological character of large areas of 
the region which I passed over, and the total absence for long distances 
of any rocks older than the drift, this report may be shortened and 
simplified by including a notice of the geological observations in the 
general account of the season's operations. This will be arranged in 
the order in which the work was performed, as already indicated. 

The track-survey which I made in 18'78 of the upper part of the 
Nelson River, terminated at the Goose-hunting River, about half way 

Continuation of . . . . 
previoussu~veyfrom Lake Wmmpeg to the sea. On my way to the Churchill River I 
ofNelsonR1ver d th f th N 1 t th" · t d · d · resume e survey o e e son a is po1n , an contmue it to 

The Grand 
Rapid. 

Navig•.ble 
stretch. 

Split Lake, the direction being nearly north and the distance about 
nine miles. Grand Rapid occurs at four miles in a straight line before 
coming to the lake, and has a descent of about fifteen feet in the form 
of a steep chute. This is apparently the only formidable obstruction 
to the navigation of the Nelson River from the south-west extremity 
of Sipi-wesk Lake, or from Red Rocks Rapid, on another channel, all 
the way to the foot of Gull Lake, a distance of about 160 miles. A 
portage of less than 200 yards in length, over a steep ridge of clay and 
rock, leads past this chute, at the foot of which the river makes a short 
western "jog" and receives the Grand River on the left side. At a 
mile and a half below the "jog " the Nelson gives off a large channel 
or discharge to the right, which flows north-east into Split Lake. The 
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Lower Chain-of-Rocks (or Island!:!) Rapid, with a descent of only about 
two feet, occurs one mile further down. 

Between the Grand Rapid and the wcstem part of Split Lake the Gneiss. 
gneiss is partly reddii,;h and partly grey and homblcndic. The strike 
varies in different places from S. 60° to S. 80° 1V. It is cut by a num-
ber of dyke;; of dark-coloured dioritc, i;omc of which, just below the Dykes. 
junction of the Grass River, arc VC l'Y large. Their run has a general 
north-and-south tendency. On the north sic.le of' Split Lako, opposito 
tbc two inlet:-; of tho Nelson, the gneiss is cut by numerous dykes of 
all sizes and mnning in many directions. Below Chain-of-Rocks 
Rapid, on the north-west side of Lhe river, dark grey quartzite and 
hornblcndic RChii;t occur, aml ali;o a dark greon scrpontin~us-looking Scl.ists. 
rock with a 1:1omcwhaL i;chistosc 1:1tructurc. The Burntwood River, a~[~;;.wood 
largo stream, with turbid water like that of the Nc l ~:ion, enters the 
wei;tcrn extremity of Split Lake. On each !:lie.lo of the mouth of this 
river, lbo rock;; consist of quartzo ·o, fclsitic ~md hornblcndic slates, run-Schists. 
ning we1:1t-i;outh-west, much cut up by trap dykes. .At the Island of the 
Dead, i11 the entrance of the river, hornblcndic schist ii; intcrstratified 
with ribboned q uartzitc~ striking cast and wcl:lt. The rocks on some 
islands about a mile north-cast of the western or principal inlet 
of the N olson River, consist of dark bluish-green hornblcnac and mica 
1:1chist, interstratificd with ribboned gncis1:1ic bands and with irregular 
laycn; of softer, light green schist, all much contorted. The rocks of 
the point between the Neli;on and Burntwood rivcrt>, and the islandi; 
for two miles to the north-west of it, may be considered as Huronian, Iluronian. 
bul beyond thii;, in the same direction, they pass into gneiss, cornsisting 
of thin hornblendic and micaceous layers, alternating with others of 
quartz. 

Split Lake runl:l cast-north-cast, and is about twenty-five miles long Split 
by two or three wide. The rocks along iti; northern shore consist of 
gnci:ss, which is gcnci·ally of a hornblcndic character, intcrstratified 
with q uartzosc layers. Towards the west end the strike is about east 
and wcBt, but elsewhere it is much disturbed. Besides the rocks of 
Huronian character just described as occurring at this extremity of the 
lake, a gi·cen homblendc rock, which was met with on an island near 
the cast end, may be of the same age. What appears to be another 
limited arca of Huroniau rocks in this part of the country, is met with fr~~~~~en on 
on the south side of the Grass River where it joins the Nelson. Here, Grass River. 
at about half a mile wcsL of the Gntnd Rapid portaµ-c, there is a rib-
boned, slaty, hornblendic rock, together with a coari;c variety, and a 
dark gray quartzite, clipping S. 20° W. < G0°. These arc cut by a 
great dioritic dyke, running about north alld :;outh. Siliccoui; and 

2 
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hornblendic slates are found to tho west of thii:;, but at about four 
miles from Grand Rapid portage rusty quartzose gueiss which is 
believed to be Laurcntian, appears, dipping S. 40° E. < 60°. 

Country~round The country around Split Lake presents a generally even, but 
Split Lake. slightly undulating outline. The immediate shore-line is usually rock­

bouod, but on ascending this a deposit of brownish clay, which appears 
to afford a good soil, is found to be spread over the country. The tops 
of the larger and higher islands in the lake arc also covered with the 

Temperatureofsame deposit. On the 2-!Lh of July the water of S1)lit Lake bad a water. 
temperaLnre of 6D 0

, and on the llth of September of 59° Fah. 
Elevation. According to my barometric observations, Split Lake would have an 

elevation of 440 feet above the sea. 

Split Lake to 
Assean Lake. 

In order to reach the waLct·s of the Churchill River we a::;ceuded a 
creek on the north side of Split Lake, about half way from its we:st 
cod, and from it made a portage a mile long in a north-westerly direc­
t ion, over a nearly level surface of brownish clay with small spots of 
sphagnum, to a pond, from which another portage, one-th ird of a mile 
long, with the same bearing, brought us to the shore of Assean Lake, 
which runs at right auglos to the portage tt-ail. The north-eastern 
part of this lake, which we followed from the portage to the outlet, <L 

distance of nearly seven miles, is narrow and straight. The lake is isaid 
to run about an equal distance south-westward from the portage, and 
it must therefore have a total length of about thirteen miles. It hat; an 
elevation of about twenty feet above Split Lake. The rock on either 
side of the portion which we followed is gneis::;, with a general norLh­
and-south strike. 

Leaving Assean Lake we followed a small, crooked stream called the 
0 -na-ton-wi for a dis Lance of eight miles northward, in a straight line, 

~S::1nat~!~a~ Lo a small lake of the same name. .From this we reached the south 
kaLakc. end ofWas-kai·ow-a-ka Lake, at the head of the Little Churchill River, 

by a chain of seven portages and six lakes running north-westward, lhe 
whole distance being about seven miles in a straight lino. The country 
traversed consists of brownish-grey clay, which presenL8 steep banks on 
same of the lakes, in one case eight feet high. Whore t,be ground i8 
level it is covered with wet sphagnum. 

~''1,-,!':~~ow-a- The eastern division of Was-kai-ow-a-ka Lake runs nearly north, and 
has a length of about twelve miles. The outlet is ou the east side, about 
eight miles from the 8outhorn extremity, at which it recoivmi a stream; 
and another, called Pickerel River, enters the north end. Opposite Lo 
the outlet, a narrow channel connects this with an ext.011sion of thu 
lake, which 'the Indiami informed me runs south-eastward six or seven 
Pliles1 and has a width of three or four miles. The south-eastern shore 
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of the lake washes tbc base of a ridge of drifL, which extends for some 
miles to the north-east and south-west, and presents a bare bank of 
clay rising about sixty feet above the water, from which tbe lake 
derives iL:; name. The water i:; clear, and on Lhe 26th of July iL had a 
Lemporatu1·0 of 67° Fah. H abound:; with fi:;h, incluuing grey irouL, Fish. 

some of which are VCl'Y large, whitctish, pike, pickerel, dog-ti::ih nnd 
sucker:-;. lt:; elevation above the Rea appearn from my baromcLrical :mcvation. 

obsc rvaLions Lo be 936 feet. The counLry around is gl'ecn, the timber 
COURir;Ling Of spnLCe, white birch, aspen, ba,lsam-poplar anu tamarac. 'rimber. 

The general com·sc of the Little Churchill River, ail the way fromL\ttlo . 
1
, . 

. Cburcb11l .•1ver 
the i:;outbern extl'omity of Was-kai-ow-n-ka IJakc to .itR jun<:tion with 
the Groat Churchill, is nearly north-cast, and the cli><tancc between tho 
poiutR about ninety mile:; in a straight line. For tluco miles below Lhc 
011tlct tbe river has a tranquil course, and Lhen expand;; into a small 
lake, buL below this, for i;o'mc seventeen milcR, it is broken, here and 
there, by rapidR, past some of which hort pm·tagc:; require to be Rapid~. 
made. Solid gnciRs rock occurs at the rapiclf;, but elsewhere tbc banki::; 
eonKiRL of clay, gl'avel or sand. Further on the river flows for a few 
miles with a gentle current, among islands and lagoons, with occasional 
bankti of clny, covered in some places with peaL folll' feel thick. The 

. . Wood-cut. 
accompanyrng wood-cut 1s from a pboLograph taken at the lower c11d 
of this stretch, looking up-stream. At thirty-eight miles from the 
southern extremity of Was-kai-ow-a-lrn Lake, the Switching River 
fa! ls in from the left side, and at five mileR fnrthcr we enter the Recluse Recluse Lake!. 

Lakes, which aro of small si:r.c and connected by a Ahorl sh1ggish por-
tion of the river. So far Lhc woodR along the ri ver have been generally 
green, but below these lakes the timber is mostly burnt all the way to Burnt country. 

Lhe Groat Churchill. 

The rock of the cast side of Was-kai-ow-a-ka Lake is a coanicly 
8 

.t. . 
yen1 to gneiss. 

crystalline, massive, g1·cyish-rcd sycnitic gneiss, but along the river, 
especially in the first twenty miles below the lake, other varitics of 
gncil:l.i arc cxposcc.l at the rapidi>. Tbc strike is not uniform, but in moi::;t 
cases iL approaches a souLh-westward dirccLion. The Recluse Lakes lie 
in the north-eastern part of a valley fom· miles wiuc, oxcavatccl in Lhc . 

l d ·t b' h · b d th' . Al Clay deros1l. great c ay epo:;1 w ic 1s cvcryw ere sprca ovc1· rn rcgwn. ong 
the north-west !:lido the banks are from 100 to 150 feet high. On leaving 
Lhc Jakes a few rapids occut", but below these, the river, for a long dis­
Lance, flowl:l in a crooked channel of uniform brcadLh with a tolerably 
swift cu1Tcnt, between banks of clay, varying from twenty to one 
hundred and fif'Ly feet in height, but averaging from forLy to fifty feet. 
The upper part of this deposit appears to be a modified clay, with 
occasional layers of gravel, and sometimes a ridge of gravel and sand 
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above it; while the lower pal't is unslralifiecl and full of pebbles, with 
some bould ers. The latter comprise yellowish-grey magnesian lim e­
stone of Silurian age, gneiss, and a great variety of rocks belonging to 
the unaltered, un fossiliferous series of the cast coast of Iludson's Bay, 
which resembles t he Nipigon group and which have been described in 
my report for 1877. Boulclcri:; of thct<e rocki:; are abundant around 
Was-kai-ow-a-ka Lake and they wer·e a lso observcJ along the Nelson 
River. Limestone gravel became abundant a few mi lei:; below \Vas-kai­
ow-a-ka Lake. 

In approaching the ({rcat Chun:bill , the river, for a number of miles, 
is deep and smooth, and the clay banks have retired Lo a considerable 

River waters. distance on both sides. The water of this str eam has a brownish tinge 
and forms a striking contrast with that of the great river into which 
it falls. The latter is bright and clear, like the St. Lawrence water, 
and on the 3rd of August it had a tcmpe1·alure of 62° _Fah. Duriug 
the few days preceding thit:i date, the temperature of the Little 

Churchill River Churchill averaged 63° Fah. Just below the junction or "forks" the 
L~lu~b~~~c~u river is nearly a mile wide, and the land on the cast side rises from 

300 to 450 feet above its level. No rock appeari; in these high banlni, 
which are evidently composed of drift. Immediately above t.bc forks 
the river is much narrower, and the clay banks on both Rides rise 
steeply to a height of about 150 feet. The latitude of the north-west 
side of the river, opposite the mouth of the Little Churchill, I found 
to be 57° 30' 57", and the variation of the compass at this locality to 
be about 12° 30' E. On the latter stream, at twenty miles south of the 
junction, the variation was ascertained to be 10° 30' E., and at twenty­
four miles it was 11° 30' E. 

Churchill River I ascended the Churchill for a distance of twen ty-threc milcti (fol­
~bF~;k~~~ lowing the stream) from the mouth of the Little Churchill. In this 

distance it averaged about one-third of a mile in width alld bad high 
banks of clay on alternate sides. Numerous rapids were met with, and 
the total rise in the above distance amounted to 173 feet, or at the rate 
of seven and a-half feet per mile. A perpendicular fall, remarkab!c 
for its great width, was reported by an old Indian whom we met at 
Norway Rouse to occur at no great distance further up the river. The 
upward course of the river beyond the point which l reached, must be 
nearly parallel to the Little Churchill, as the Indians say that in the 
winter the vapor from the falls al_l along this section can be seen from 
the latter river and Was-kai-ow-a-ka Lake. The fundamental rocks arc 
exposed in the bed of' the river at the rapids, and consist of coarse 

Syenitic gneiss. greyish-red or light reddish syenitic gneiss, like that of Was-kai-ow-a-ka 
Lake, and in some parts poryhyritic, passing into a somewhat fine-
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grained red gneiss resembling a hard altered red sandstone. Both 
rocks have a very "dry" characLer. The gencl'al strike is north­
castward or across the strike of the river. 

'l'h e distance from the junction of the LiLtle Churchill to the mouth Loweniart of 
. . . . • . Churchill River 

of t he nver, according to my SUlTey, is about 105 miles m a straight described. 

lino, and the bearing about N. 33° E. (ast.) A considerable stream 
enters from the left side at twenty miles below the Little Churchill; 
but with this exception the tribuLaries are apparently all small. For 
the first twenty-five miles in a straight course below the point just 
mentioned, the river bonds about a good den,l, but from Lhence it makes 
onl y two (nearly straight) r eaches to the sea. From the forks to the 
end of the first of these, the average width of the river is about half a 
mile, and few islands occur, but in the last reach, islands arc numerous, 
and the width, for a considerable distance, is upwards of two miles. 
The tide extends to the foot of the last rapid, a distance of seven or 
eight miles from the open sea, the intervening section forming a lagoon J,agoon. 

about two miles broad. The mouth of the river, which is bounded by 
solid rock, is less that half a mile in width, and the point on the west 
side pL'ojects some distance beyond the other. The fine harbour of~~~b~~'. 11 

Churchill lies immediately within the mouth of the river. 

From half a dozen barometric observations, taken on three different 
days, I found the riYcr, where it is joined by the Little Churchill , to be 
705 feet aboYe the sea. 'rl1is would give an average descent of rather ~~~~~nt in 

more than seven feet per mile to the head of tide water. Rapids are 
numerous, especially in the first thirty miles, and again in the noighbor-
hood of the angle formed by tho Just two stretches of the river at forty 
miles from the mouth. Only one of them, however. is fol'm idable Onlty one por 1<ge. 
enough to require a portage to be made. This is a steep rapid, which 
may be called the Portage Chute, situated at twenty-eight miles, in a 
straight line, below the forks. Here the canoes are carried a distance 
of 205 paces on the south side of the river. 

Jn the first twenty-five miles above referred to, in which the river is 
mo!'e crooked than elsewhere, it runs from side to side in a valley two Deep valley. 

to four miles in width, of which the slopes, consisting of earLh, rise to 
h eights of two or throe hundred feet above the water. Beyond this 
distance, the high banks disappear or recede further from the river. 

The same coarse reddish syenitic gneiss which was found above the Syeniticgneiss. 

forks continued to be met with in the bed of the river at almost every 
rapid for a distance of thir ty-five miles, in a straight line, downward 
from this point. In some places it was porphyritic from the presence 
of large crystals of salmon-coloured feldspat". The strike could scarcely 
be recognized. At one place it appeared to be W. N. W. 
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At the end of the twenty-five miles from the fo1·ks, a rather coarse 
greyish rusty Randstone, in horizontal beds, makes its appearance on 
the right side of the river, and continues for three miles, or to the 
Portage Chute above referred to. In one place it forms a cliff twenty 
feet in height, and rests upon the red sycnitic gneiss which is here seen 
in t he bottom of the riYcr. 

On the opposite, or left side of the rivm., a cliff of greyish-buff very 
crumbling earthy limeRtonc or calcareouR marl begins at the Portage 
Chute, and continues for eight miles downward with a height varying 
from thirty to fifty feet. In this interval the same rock cropR out in a 
few placrn> on t he opposite side of the river from beneath the drift clay, 

Illustra tion. which is also heaped above the beds forming the cliff on the left side. 
The accompanying view, looking down the river, is copied from a 
photograph taken two miles and a half below the Portage Chute, and 

Last gneiss. shows t he appearance of t he banks in thiR vicinity. The last of the 
red syenitic gnciRs is seen in a rapid at the termination of the long 

A second limeRtone clift' above described. H ere another escarpment of the rnarly 
limestone cliff. l" 1·1 l . d I l f "d I f b h 

Banks of 
Ii mes tone and 
drift clay. 

1mestone, 1 rn t 10 one .1ust passe on t io e t s1 e, am o . a ont t e 
same height, begins on the right Ride of t he river and continues for 
upwards of foul' miles, while the opposite bank consiRts of drift 
clay with the Limestone exposed in one place. Thin irregular and 
interrupted bedH of tolerably pure grey li meAtone occur among the 
marJy strata. rrJ10 011Jy fotisils observed Were HOme fragment:; Of 
enct·i11al Htems and casts of Leptama. 

The termination of this lowermost r liff is about seventy mi lcR from 
the mouth of the river. Between it and the commencement of ihe last 
stretch, a diRtance of upwards of t hil'ty miles, the banks arc fl'om 
seventy to one h nnctrcd and fifty feet high, and co11s ist of drift clay with 
the limestone cropping out here and there at the base on either side. 
The latter is likewise exposed at a short distance back from the main 
banks in the ravines cut by numerous tl'ibutary brooks. The limeRtone 
also occasionally extends across the bed of the river. The channel of 
the Churchill in this section is evidently of pre-glacial origin. A long 
it a considerable thickness of drift rests upon the uneven surface of the 
limcRtone, filling itH inequalities with a mi xture of boulders, gravel 
and clay. The undisturbed pebbly and bouldery clay is also sometimes 
observed to fill the angle between the ancient cliff and the river bed. 

Along this pat·t of the stream the limestone becomes less earthy and 
of a dolomitic character. Some of the stronger beds are mottled with 
white chalky nodules, while otb rs have straggling dark-colored patches 
running over thcil' Rtl!'facmi. At the commencement of the last reach, 
or forty miles from the month of the river, the rock becomeH more 
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evenly bedded and of a lighter grey or buff color. The last observed Buff-c9lored 

exposure of j,he dolomite occurs about five miles further down. No dolomite. 

fossils were found in this vicinity. 

]3eginning at thirty miles from the mouth and extending downward 
for ten miles, the river spreads out among a great number of islands, I~ lands in the 

river. 
and below thi , as far as the tidal lagoon, it is broad, shallow and much 
interrupted with gravelly and bouldery rapids, the last of which is 
opposite to Mosquito Point, between seven and eight miles from the 
mouth. The flat-lying limestones or dolomites do not extend to the The limestones 

sea-coast on the Churchill, as they evidently do on the Hayes and theni;~i~oh 
Nelson Rivers. Westward of the lagoon, and on both sides of the 
mouth of the river, a different formation makes its appearance. This 
consists of a massive dark irrey quartzite, which seems to contain more 0 1 .t ~ · rey quar z1 e. 
or less felspar or argillaceous matter, and weathers to a lighter grey on 
old surfaces. It is easily broken in any direction, and seldom shows 
distinct traces of bcddi ng. It hold,s a good many straggling, irregular 
and short veins of white and grey quartz, with others of a tolerably . 

_ . . . Quartz vems. 
regular character. :Nearly all these contarn scales of specular ll'On. 

Specks of iron pyrite:; were found in some of them, and traces of green 
carbonate of copper in one. In anoLher of these veins, about two 
miles east of the mouth of the river, I found small specimens of a blue 
mineral which appears to be lazulite. Specimens from a number of Lazulite. 

the ·e veins were brought home to be assayed for the precious metals, 
and are reported on by Mr_ Hoffmann. 

On the west side of the river the strike of the quartzite formation Attitude of 

appears to be to the souLh-westward, and on the east side to the south- ~~,~~~i~n. 

eastward, as if the strata were forming the opposite sides of an anti-
clinal axis, running down the lagoon and tending to terminate north-
ward of the mouth of the river. At Fort Churchill the quartzite is 
very massive, and the strike is apparently S. 25° W. On the coast, 
about a mile and a half eastward of the river, it appears to be S. 45° E 
( mag). At a mile still further east it is quite distinct, and runs S, 
75° E. Here the quartzite holds an occasional rounded quartz pebble. 
On Eagle Nest Point, about seven miles eastward of the mouth of the 
river, the strike, as ::;hown by a bed containing small rounded pebbles 
of white quartz, is N. 75° E. 

The geological age of these rocks cannot be accurately determined Age of the 

from present data. Tney contain no fossils, and are a considerable quartzti.te forma ion. 
distance from the limestones already described as occurring further up 
the river, and whicl~, no doubt, belong to the Lower Silurian system. 
They resemble the gold-bearing q uartzites or "whin-rocks" of Nova 
Scotia (which are apparently Lower Cambrian) more closely than any 

• 
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other strata which I have seen. As a convenient name for present 
purposes they might be called the Churchill quartzites . • 

P_eat of fair quality, and perhaps of sufficient thickness to be of 
economic value, was noticed in several places along the route from 
Split Lake to Fort Churchill. The following localities may be men­
tioned :-Creek north of Rudson'l:l Bay Company's post, Split Lake ; 
outlet of Assean Lake; southern part of Was-kai-ow-a-ka Lake, both 
sides; lagoons twelve miles south of Recluse Lakes, four feet thick on 
top of bank; , Churchill Rivc1-, twenty-one mileR below the forlrn, 
:five feet thick on top of bank. For some distance above and below the 
commencement of the last stretch, the woods occur only in patches in 
an open peaty country as far as can be seen along the river. 

Among the islands further down, bouldery and gras;:;y spaces extend 
between those which arc left dry at low water. For a distance of 
eighteen miles before reaching the mouth of the river, open grassy 
flats extend for a considerable but irregular breadth on either side. 
This open country is said to resemble the barren grounds which begin 
to the northweRtward of Fort Churchill, and are represented in the 
accompanying illustration taken from a photograph. 

The upper branches of the Cbui·chill being in a warmer region than 
the lower part of the l'iver, the water rises in spting and bursts away 
the ice in the latter, while it Htill retains its strength. ThiH circum­
stance, and the rapid nature of the river, evidently cause great packing 
and shoving of the ice during the freshet, and this no doubt has the 
effect of temporarily damming back the water in many places. Below 
the junction of the Little Churchill the banks arc entirely denuded of 
timber, and have an even and uniform 13lopc up to a height of twenty 
or thirty, and sometimes c-rnn forty feet above the summer-level of tbe 
river. The ice would also appear to extend annually to the valleys of 
the tributary streams, preventing tbe growth of timber along their 
sides for a considerable distance back from the main river. During the 
summer, however, a luxuriant growth of grass and other plants spri11gR 
up, and covers these sloping banks in most places with a rich green. 
Further down, afler the river has expanded among the islands and the 
banks have become lower, the effects of the spring ice are no longer 
noticeable. 

Marine shel ls were :first noticed in the drift at sixty miles from the 
mouth of the river. The locality was towards the top of a bank, about 
150 feet high, on the right side. 'rhe river at the base, from baromet­
rical observation, was 200 feet above the sea1 so that these shells 
probably occur at an elevation of nc:irly 350 feet above the same level. 
As the bank, (which consist1:> of pebbly grey clay with apparently a 
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capping of modified clay,) continued, with the same characters, for a 
long distance up stream, I have no doubt the shells may be found at a 
greatee di tance inland than that at which they wore observed by 
myself. The species noticed at this locality were Mya arenaiia, M. 
truncata, Sa.'X·icava rugos1J,, and Tellina proxirna. Among the islands 
further down, whore the banks have diminished to about seventy feet 
in height and the bed of the river has descended to within 100 feet of Shells in clay 

the sea-level, P ecten Jslandicus and Cardiurn Islandicurn were found in at sea- level. 

addition to the foregoing species. These shells, together with Rhynclw-
nella psittacea, were very abundant in the clay forming the bed of the 
lagoon at ]i'ort Churchill. 

The com1)arativcly 1·apid elevation of the land, or retiring of the sea, AJ?parent low-
ering of the sea. 

around J amcs Bay and at York Factory was referred to in my reports 
for 1877 and 1878. The same phenomenon is also noticeable at .Fort 
Churchill. From various circumstances connected with the history of 
old Fort Prince of"Wales, at the mouth of the river, and other data, I 
conclude that the relative level of the sea and land in this vicinity is 
changing at the rate of about seven feet in a century. This recession 
of the sea may be due to a general lowering of its level relatively to 
the land, and partly to the Rilting up of portions of Uudson's Bay, in-
terrupting the free flow of the tides. 

Spruce and tamarac timber are found growing near the sea coast in 'fimber of the 

favourabie situations as far as Seal River, beyond which their north- Churchill. 

eastern limit curves inland. ~l'he spruce, although not growing as a 
continuous forest quite as far north as Fort Churchill, is still found of 
::;uffi.cicnt size in the neighbourhood of thiH poi;t to be used for building 
houses, boats, &c. Th e balsam poplar is rare and of small size at Fort 
Churchill. White birch, which was found on the main river, eighteen 
miles above the forks, ii:! said to occur at about sixty or seventy miles 
west of the mouth of the river. Along the direct overland route from 
F'ort Churchill to York Factory the timber is reported to be generally 
small, and large prairie-like openingR are said to occur, in which the 
ground is dry and covered with grass or other herbage. 

I saw very good potatoes and tm·nips growing in the garden at Fort Potittoes grown 

Churchill. Previous to the ad vent of Mr. and Mrs. Spencer, the culti- t1~~~~ill . 
vation of potatoes had not been attempted, and the possibility of rais-
ing them at Chm·cbill, when suggested by Mrs. Spencer, was ridiculed 
by the oldest inhabitants. However, in spite of predictions of certain 
failure, ground was prepared, seed planted, and a good crop harvested. 
The experiment has been repeated successfully for seven consecutive 
years, so that the question of the practicability of cultivating the potato 
on the shore of Hudson's Bay in this latitude hr..s been pretty well 
solved. 
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Breeding cattle Hay can be cnt in abundance in the neighbourhood of Fort Churchill, 
at Churchill. and cattle thrive well, yet the same ignorance or obstinacy as 

Pasture. 

Butter. 

that above r eferred to, formerly prevented any attempt being made to 
bt'ced stock on the spot, so that every fresh animal required bad to be 

, brought from some other post. Now, the small herd which is kept at 
the place is recruited by raising the animals calved at t he fort itself. 
The open grassy land near the sea is practically of unlimited extent. 
Much of it is dry and undulating, affol'ding abun<l.ance of pasture for 
the cattle. The butter made by Mrs. Spencer could hardly be excel led 
for quality and fineness of flavor in any country. 

Although I did not succeed in exploriug much of the shore of Hud­
son's Bay to the north-west of the Uhurchill, enough was seen to give 

f~:~h~~c~;i 1 ~r one a goocl idea of the nature of the coast. The east shore of Button's 
Bay, which begins at the point on the west side of the mouLh of the 
river, runs south-westward for nearly tell miles. Fort Churchill is 
situated on the weRt side of the lagoon, about five mi leR from the mouth 
of the river. l<'rom the fort, the distance westward acro;;k tne peuin-

Button's Bay. 1:mla to BuLton'R Bay l found to be only a littl e more than two miles. 
Around the bottom of this bay, and wet<tward, the Hhorc is extremely 
low. When the tide is out, wide bouldery flat>; are laid bm·e. These 
descend so gradually to the sea level that it is difficult to effecL a land­
ing, even from a small boat. Looking over these flats, the t!ky and the 

~~~ l l shores. even out ine of the boulders seem to meet in t 10 dit;tance, and their 
appearance suggests " a sea of bonldet·s" ao; an appropriate name for 
them. Even within the lagoon of the Churchill, when the tide it! out, 
the bouklery flats on either ,,;id e form a conspicuon8 feature. Those on 

Illustration . the west are representlld in the accompanying illustrntion, taken from 
a photograph, lookiug southward at li'ort ChUL·chill. 'l'he bouklers, 
which are of all sizes and generally well rounded, comprise a cousider­

Derivation of 
the boulders. able variety of rocks, the prevailing one& being those of the unaltered 

Cream-colour­
ed dolomite. 

Latitude of 
(new) Fort 
Churchill. 

group of the east coast of Hudson's Bay in the neighbourhood of Mani­
tounuck aud N astopoka Sounds, which, as already stated, resembles the 
Nipigon series. Boulders of gneiss and fossiliferous yellowish-grey 
limestone are also numerous. At some places on the shore, within the 
first few miles to the eastward of the mouth of the Churchill River, 
a very light cr eam-coloured dolomite, resting on the grey quartzite, is 
so abundant, in a fragmental condition, that I have little doubt it occurs 
in place immediately beneath, or at no great distance off. 

While waiting at Fort Chmchill for the sailing of the Hudson's Bay 
Company's ship, in order to proceed to York Factory, I obtained tbe 
latitude of the place by five different observation of the meridian alti­
tude of the sun, taken by Troughton's repeating circle, as follows:-
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(1.) .... .. 58° 44 1 5411·61 

(2 .) ... ... 58° 441 2211·80 

( 3.) ...... 58° 441 311 1·70 

(4.) ... ... 58° 441 5511·20 

(5.) . ••... 58° 441 5011·90 

Mean .. . .. 58° 441 4311·04 

Th e mouth of the river is about 41 furth er north. I also ascertained 
that the vari ation of the compass at t his locali Ly is at present about Vthariation of . e compass. 
11°E., but on the river , at twenty->1cven miles Houthw~wd of the mouth, 
T found it to be only 6° 30'. 

Completion ~f Track Survey of the Nelsdn R iver. 

On the 27th of Angu~t, I left York Factory, and emnpccl on P oint of Ascent of the 
Marnh , 01 · the extremity of Bcac011 Point., between Hayes and Nelson Nelson River. 
1·iverH, and the next morning Rtarted to ai;eend t he latter to Lake 
Winnipeg. My report for 1878 contains a description of the lower 
part of t he N cl Hon, which waR explored dlll'ing that season. It will 
not be neceHsary, thcL"cfore, again to describe this section. In r egard 
to the question or t he navigation of this stretch of the rivet', it was ~~:l~f"rY~~r. 
stated t hat t he Hballowest place discovered by my soundings was at the 
head of the tide, abreaRt of" Gillam's" or the Lower Seal IRiand. When Soundings. 
at thi s locality again, last August, I car efully r-<o u nded the whole wiuth 
of the river a nd found the deepest water to be ten feet, a· before. The 
bottom eonsif:itR of shingle, resting apparently on boulder clay, which Seal Islands. 
here formi:; both banks of the river and t he Seal I slands. "Gillam's" 
I sland and the Routh ban k opposite to it wet·c found, by barometer, to 
have each a height of eighty feet, while the DOI"th bank rises to upwards Derivation of 
of 100 feet abo>e the rivet·. The boulderR and the pebbles of the drift boulders. 
in thifl neighbourhood are made up largely of the rocks of the supposed 
equivalent of the Nipigon series of t he east side of Iludson's Bay. 
Specimens of a lmost every variety of these ~Lrata may be picked up 
along t he banks in this part of t he river. Three miles above the Seal 
Islandfl I found a large piece of white quartz exactly like that of the 
veins in the grey quartzite of th e mouth of the Churchill. It also 
contained scales of specu lar iron precisely similar to those of t he 
Churchill veins. At "The Cache," which i~ on the north side of the 
. . D ' ·1 ·1 d . t "l f tl S l I l d Boulders of river oppostte eer R s an , or six een m1 es rom )e ea s an s, Churchill 
h 1 l " . l d t" ll quartzite. t ere are numerous arge anc a 1ew Immense angu ar an par 1a y 

rounded bloclrn of this grey quartzite. One of them contains some 
white quartz pebbles similar to those occaAionally observed in t he rock 
in place at Cb urchi 11. The accompanying illustration, from a photograph 
taken on the north-west of the river at sixty-three miles from Point of~~:e~·N~l;~~ -
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Marsh (the extl'emity of Beacon Point), will sel've to show the appear­
ance of the clay banks of the Nelson along its lower section. 

FirstLimestone The First or Lowest J_,imestone Rapid pl'oved to be about seventy­
R1tpid. 

seven miles in a stl'aight line from Point of Marsh, or about ninety by 
the river. The foot of the rapid is in latitude 56° 36' 6·1". H ere, and 
at twenty-two miles higher up the river, the variation of tlrn compas::; 
is 11° 30', while at the place where the above photograph was taken it 

· is 8° 45'. Two more strong rapids over limestone occur at nine and 
First gneiss. ten miles respectively above the lowest one. The first gneiss is seen in 

the bed of the river ten miles higher up, and the limestone in the 
banks disappears at two or three miles further on. The high clay 
escarpments. of the lower part of the river continue to the Limestone 
Rapids, where they still have an elevation of about 100 feet, but they 
have diminished somewhat' where the limestone disaµpearR ; and the 

'l'ermin1ttion of bare banks skfrtino· the river terminate near the foot of a chute with a bare cla.y banks b 

><t 'l'well•e-fectperpendicular ])itch of twelve feet sixteen mile::; above the Third J_,ime-
~u~ . ' 

stone Rapid. Beyond this, an occasional bank of clr.y is seen as for as 
Gull Lake, but a!'ouud this body of water and up to Split Lake the 
country appears to be generally pretty level. A few species of marine 

Marine shells 
in clay. shells were observed in the upper parts of the clay banks all the way 

.Pre-glnci1tl 
channel. 

from tbc mouth of the river to the twelve-feet chute just mentioned . 
. The only species met with at this upper limit were Saxicava rugosa 
and T ellina proxima. The elevation, as indicated by barometer, wm; 
upward s of 200 feet abO\'e the sea. 

In my report for 1878 it was stated thaL the lower parL of the Nelson 
River appeal's io flow in a prn-glacialchamiel. Evidences of the exist­
ence of such a channel were found in various places along the river all 
the way to Split Lake. It was also mentioned in the report referred 

lUver channel to, that the straight portio~ of the rivor between this lako and Sipi-wesk 
along a greitt lies in a channel scooped out during the glacial period along tbe course dyke. 

of a great dyke and afterwards filled with pebbly clay. In the neigh-
Loos~ shingle, bourhood of the Limestone Rapids, and for some miles both above and 
&c., m hollows 
in boulder clay. below them, the hard boulder-clay has been excavated in many places 

and the hollows filled with loose boulders, shingle, gravel, sand and 
stratified clay. For a number of miles before coming to tbe First 
Limestone Rapid the banks on both sicleti are about 120 feet high and 
consist generally of unstratifiecl pebbly clay, but at a point on the 
north-west side, between two and three miles below the rapid, from 
twenty-five to fift.y feet of sand, gravel and cobble-stones rest upon 100 

Oomposition 0 rfeet of this clay. Close by, to the north-east of this, the river bank 
river banks. consists of yellow-drab fine sandy clay, and a little further on in the 

same direction it consists of thirty feet of boulders, cobble-stones and 
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pebbles at the bottom, overlaid by ninety feet of sand and g ravel. On FirstLimestone 

the same side of the riYer, aL the foot of the rapid itself; 100 feet of the Rapid. 

hard drift clay, which here shows uneven joints with rusty surfaces, 
rest upon twenLy feet of buff-coloured fossiliferomi dolomiLe in nearly ~~s~/1~re~~us 
horizontal betls. It is i:;baly at the base, but ;1L the top some of the dolomite. 

beds are two feet thick. These hold flinty and white chalky nodules. 
A cliff, twenty feet high, of greyish-buff dolomite, mottled with yeJlow, 
nrns along the edge of the r apid on the other side of the river. Among 
the fossi ls observed here was an Orthoceras two and a-half fee l long a11cl Second Lime-

ix inches in cl iameter. On the south-east sitle, just below the Second stone Rn rid. 

Limestone Rapid, nine miles above the fin1t, a diff, twelve fooL high, 
at the edge of the river, is formed of horizon Lal beds of crumbling buff 
and greyish tlo lom ite. At abouL a mile below Lhis locality these beds 
were ob orvetl Lo be slig htly undtdating. , \.t the Third Limestone Third Lime­

Rapid the rode ·is exposed in horizontal bedK aL the foot of Lhe clay stone lfarid. 

bank along the south-easL s id e of the river, a nd consiRts of bluish-grey, 
drab and buff, so mewhat arenaceous dolomite. Near the foot of LhiH Arenacbous 

rapid a considerable stream, which I took to be the Limestone River, dolomite . 

. enter rs on the oppoKito side. 

For t he next eleven miles the river is very swift, and Lhen a rapid, 
Lwo miles wide and full of knobs and li ttle ridges of gneisi;, begins, and 
continues for five miles, or to t he Twelve-feet Chute already men-
tioned. This might be appropriately terme l the Broad Rapid. fo Broad Rapid. 

going from the lowest of these ra1)idrs to the other, the ban ki; oJJ 
both side:; <liminiHh from a 11 oiO"h t of about one hundred feet at Diminution in 

b he1gL t of banks 
the former Lo abouL fifty or sixty at the latter; yet Lhe surface of over river-bed. 

the ground probably slopes in the t:;ame direetion as the river, the Slope of ri ver­

descen tin the latter being apparently greaLer than would be accounLod bed. 

for by the difference in the a!Litude of the banks, supposing the toprs 
of Lhe latter Lo be horizon Lal. On the norLh-wost side, the clay bank 
iio quite continuous and almosL bare all the way to within a mile of 
the Twcl\'e-feoL Chute, a distance of over sixteen miles by the river. 
Near the Thirtl Limesto11e Rapid the bank was observed to be more or 
less distinctly stratified throughout its whole height. On the opposite 
rsido, the upper part, and sometimes its whole depth, consii;t:; of 
gravel antl sand. 

Along the above interval between the rapids, ledgoH of the dolomi Lo 
crop out from beneath the banks her e and there on both sides. The 
last exposure is on ihe south-east side at the bottom of the Broad (five 
miles) Rapid. Ilere it is finely arenaceous, of a mottled ligb t bi uish- ~~l~~ft~~us 
grey color, and holds some of the same fosrsils as those found further 
down the river. The fossils collected at the three Limestone Rapids 
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Fossils "'t;; have been examined by Mr. Whiteaves, and his report upon them 
M':.1f~1b~~~;es. is given as an appendix. From this it will be seen that we 

Nelson River 
and Manitoba 
dolomites of 
Utica age: 

Rivor for 43 
miles below 
Gull Lake. 

Gull Rn,pids. 

Six rapids 
above Twelve­
feet Chute. 

Islands. 

Bend in the 
river. 

GuULake. 

Slight ra.pid-. 

have here moi;L of the species characteristic of the dolomite which 
occuri; along the Red Rivet· in M::tnitoba, and whirh Mr. Whitcavrn; 
rcgardi; as equivalent to the lead-bearing limestone of the Western 
Statei; or about the horizon of the Utica formation. In pa ;;ing through 
Manitoba ou the way home, l made a considerable addition to om col­
lection of fossils from the baukl:! of the Reel River, in the pa1·i;;h of St. 
Anclrow'i:;, and some from the tmme parish were pro. ·cnted by Mr. 
William MLU·dock, C.K 

From the Twelve-foot Chute to the foot of Gull faikc, the di.itanco, 
in a straight line. is fol'ty-threc mi leR, and the bearing a little i:!OttLh of 
we8t. The River in the interval is of very unequal width. Rapids 
occur in many places, and numerous pol't.age::; requi re to be 
made. In the last four or five mile::; before entering Gull Lake 
the worst rapids in the whole court-io of the NelRon River 
arc encountered. They may for convenience be called the Gull 
Rapids. The lower chute of thi::; interval hai; :1 do::;cent of about fifty 
feet in leHs than half a mile, and rcq uires a porLagc of DOO paces to be 
ma<lo in ordel' to get imst it. The upper portion of the Gull Rapictt:i is 
divided among islandH, but itH total foll must arnoLrn t Lo more th::tn 
thaL of the lower chute. Six principal rapid.I:! occul' between Lhc 
Twelve-feet Chute and those just described, and the whole ascenL in 
the river in this i;paco cannoL be far from 100 feet. About mid-way 
down this ::;ection, the river diYiclct:i among ii:;land::;, the largoHL of 
which may be about four mileo; long. Ju;;t above these islanclFi, the 
upward course of the river maket:i a bond Lo the southward of about 
six miles, aucl then re1mmc::; it!:! former cour::;o. Nine miles above 
the 'rwclve-foot Chute, a brown-water river fall.; in from the sottLb, 
which appoart:i to be the lal'go::;t tributary from that side below Split 
Lake. 

Gull Lake is merely an expansion of the river, and nms with its 
general course, which ha8the same bearing (a little t:iouth of we::;t) all 
t.hc way from the commencement of the Laul'ontian gncisH to the head 
of Split Lake. lt is twelve miles long and fotu· wide in the middle, 
and contains a few islands. The distance from the head of Gull Lake 
to the outlet of Split Lake is eighteen milci;, and the average width of 
the l'i vor is nearly one mile. An ea::;y rapid, two milol:l in length, 
occur::; at the outlet of Split Lake, an l two short onol:l about mi<l-way 
between the two lakei;. An occasional bank of clay is seen along the 
section of the river under description, but, as already stated, the country 
in the neighbourhood has a generally level appearance, the only cxcep-
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tion being Fox Hill (a part of tho ridge runni11g past the south end of Fox Hill. 
Was kai-ow-a-ka Lake), whi ch is visible to the noi·th-we:;twarcl from 
the lower part of Spli t L ake. The A:;sean River enter s th e norLh sicl o Assean River. 
near tho ouLlet, and at a narrow place, just west of iL, there is a per-
ceptible CUL'rent in the lake. 

:Prom tho termination of the fossi liferoLLs dolomiLes Lo tbc ou Llet of 
Spli t L ake, Lhe rocks along the Nelson Rivet· consist of LaLLrontian Llturentiim. 
gncit:it:l and schist s, with the exception of a small arna of what appear 
Lo be Iluronian strata aL the fooL of th e lowest GLL ll Ra11id. AL a Huronian 8,1, 

poinL on Lho north side, about one rnilo below thi s rapid, a coanic grny Gull lla1>ids. 
mica-schist, with strings and bunches of white quartz a long the bed-
ding, dips N. 15° E.< 80°. Crossing the fooL uf tbc ra pid itself is a 
band of :fine-grained massive mica-schist, pm;sing int6 dark grey 
quartzite, ribboned wi th streaks of white quarLs atid reel felt:ipar. Tho 
dip il:l N. 10° E. < 80°. A dark fine ly-crysta lli zed diorite, probably 
forming pari of a dyke, was obset·v d at tbe sides of the rapid . 

The Laurentian gneiss, in the t:ioction wbich has been inclicaLcd, L>Lurenliun 
prcscnLs some variety in composition, co~or, texture, and in Lhe chal'- gnc is~. 
actor of its stratificaLion , which it is unnecessary to dct:ic ri be minu Lc ly in 
the prcsenL report. Sometimes the gneiss passet:i into hornblende or 
mica ch it:i t. In a few p lacet:i the latter it:i sLudded wiLh garnets, anJ ii Oarnets. 
generally contains ' eins of coarse, light-colo re<l g l'an itc. The sLrike, ~l~'ii~~.0 veins. 
which was reco rd ed in many placct:i, was nowb ern found lo prco;crvc a 
general lllliformity of direcLion for any considerable di8tance, uut in 
the majo1·i Ly of all the caset:i no Led it had a northwestcrl y tendency. 

On Lhc firsL i:;land above ihc natTOWl:l near the outlet of Spli t L a ke, a Split Lake. · 

g reen hurnblcndc rock, which may be Huro11ian, runs S. 15° W. , ver-
tical, :Lnd on tbo cast :;idc of the point form ing the narrows there is a 
peculia r lighL reddish-grey g t1 eiss, conLaining a soft chloritic mineral. 
'fhc wcaLhernd • sul'faccs are very thi ckly pi ttcd, and have a rough, 
spongy appearance. S1)li t Lake and the geology of its Rhorcs have 
becu already rcfel'rcd to in describing my route from L ake Winnipeg 
Lo Lhc mou!.h of the ChLLrcbill River. 

Grass R iver. 

II~wing all'eacly 1mrveycd the section of t he Nelson River bcLween 
the " jog" at the foot of the Grand Rapid and Sipi-wesk Lake, I fo l­
lowed tho Grasti River betwccu Lhct:1c points, in rctumiug Lo Norway 
House, afLcr co mpleting the exploratioD of the river below SpliL Lake. 
The upward coun;e of the Grass River from its junction with th e u~,yard course 
Nelson bears southwestward, nine miles to the outlet of Witchai 

0 
nvcr. 

(" Stinking") Lake, from which it runs souLhward, or parallel to the 
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Nelson, for twenty miles, to the Standing-rock Rapid. A canoe-route, 
seven or eight miles in length, leads from the head of this Tapid across 
to the Nelson. From this rapid the "river" is Tather a chain of strag­
gling lakes conneclecl by narrows, with moec or less current, for thirty­
eight miles in a i-;mithwestwarcl direction, to the head of Wintcrillg 
Lake, where the Pickerel River .fiows i11 with the same upward COLLl'SC. 

About half-way up this stretch, at Barnt Lake, the nmin branch of 
the Gra s River joi 11s the one we have been fol lowing. The t:ih01·t route 
from Sipi-wcsk J_,ake to Burnt-wood River crmises Wintering Lake at 
right angles. On the present occat:iion we followed the part of this 
route lying between the latter and the outlet of Sipi-wesk Lake. The 
distance is about fourteen miles in a general cm;tward direction. Front 
the eastern bay of Wintering Lake we made a portage of one mile and 
ten chains to the wci;tcrn paet of Landing Lake, which dii:;cha1·ges into 
the Nelson River, seven or eight miles below tlipi-wesk Lake. A creek 
only a few chains in length, entering the south side of J,~incling Lake, 
conducted us to a i:;mall sheet of water, from which a trail, called Cross 
Portage, one mile and a third Jong, brought us to the 011tlet of Sipi-wcsk 
Lake. 

I have already referred to the supposed Iluronian rockt:i at the mouth 
of the Grass River. At about three miles from the Nelson, a rusty, 
quartzosc variety of gneiss dips S. 40° E. < 60°. Fol' two miles 
further up, hornblcndic gneiss is seen in places, and at the end of this 
distance it dips S. 10° IJ;. < 80°. Here some large diol'itic dykes run 
across the rivet'. At the firnt rapid, about seven miles from the mouth, 
a ribbcncd fclsitic red gncii:;i-; has al:;o the same dip. 

At the Standing-rock Rapid, a. great dioritic dyke crc1;;ses the river. 
It is divided by vertical fi ·surcs, one of which has detached from the 
main rock the mass (shown in the accompanying illui:;t1·~1tion) to which 
the nipid owes it:; name. For about a mile above the rapid, the 
gnei:;s, which dips N. 45° W . < 80°, i:; full of trap dykes. Thence all 
the way along the route to the outlet of Sipi-wesk Lake, the rocks con­
sist of different varieties of gncisi:;, often cut by trap dykes. The general 
strike in this interval is southwestward, the directions ranging from 
about W; to S. 20° W. 

The country traversed by the Grass River route between its mouth 
and Sipi-wesk Lake presents generally an undulating appc~Lrance. 

The land is usually of a clayey nature and the soil often good. There 
seems to be very little swamp, as far as could be judged by following 
the canoe-route. Alon[\' the river, and arou~1d the bke::; on it::; course, 
the rocks arc seen beneath the clay on the islands and ends of points. 
'Half-way up the north-west side of Wintering Lake (which is fourteen 
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or fifteen miles long) a rocky hill overlooks the water for a few miles. 
Here, and in some other places on the route, the woods arc burnt, but 
most of tho timber in this region appears to be green, and of a thrifty 
growth, the spruces sometimes measuring over six feet in girth. The 
water of Grass River is slightly turbid, but that of Landing Lake is 
clear. The barometer indicated that this lake has an elevation of Elevation of 
thirty-six feet ove1· Wintering Lake, and fifty-four feet ovor Sipi-woskLandingLakc. 
Lake. 

EXPLORATIONS BY MR. A. S. CocHRANE. 

Finding that the method which would be most advantageous for me 
to adopt in making my surveys of the Churchill and Nelson Rivers, 
would not require the aid of my assistant, I assigned to Mr. Cochrane 
a separate region to explore, in order that by working independently 
of each other, we might examine a larger area of country during 
the i;cason . lie was instructed to make a topographical and geological Instructions. 
exploration of the region ly ing to the south of the route which I hall 
followed the previous year, using God's and Island Lakes and their ~!~~0gn1~tfo~d 
connecting waters from Oxford Ilouse as a basis of operations. He House. 
was also directed to make observation>• and collect information as to 
the fauna of the region, the climate, soil, timber, and the character of 
the country generally. 

The accompanying map, on a scale of one inch to four miles, l\fap. 
engraved from the original, as in·epared by Mr. Cochrane from bis 
own track-surveys, exhibit!:! the leading topographical features of the 
region which ho explored. It servos to simplify very much thfl 
following description, which is taken from this gentleman's account, 
aided by his plans, notes aml specimens. He proceeded from Norway 
House to Oxford Ilousc by the Hudson's Bay Company's boats, and at 
the latter place obtained a canoe and men through the courtesy of Mr. 
Cuthbert Sinclair, the officer in charge. The route which he followed t~~~ to God's 
to God's.Lake, leaves a bay on the south side of Knee Lake about 
sixteen miles from its western extremity, and proceeds by way of 
Wolf and ·w olverino Rivers and Swampy Portage, which is nearly two 
miles long and lerminatos on the shore of God's Lake. 

God's Lake runs north-cast. and south-west, and has a length of forty- God's Lake. 
eight miles. lts widest portion measures fourteen miles across. At 
rathel' more than half-way up from its north-cast extremity, is the 
Manitouwapa, or Wonderful Narrows, where the lake contracts to 
a few chains in width, and a current flowing to the north-eastward 
is perceptible. A canoe-route to Oxford Lake leaves the north-west 
side of the upper }JOrLion of the Lake by way of Touchwood River, 

3 
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Inlet. which flows into the latter. The river from Island Lake enters the 
south-western extremity of God's Lake, and here the Long Rapid or 
Kinoutchewan is encountered. God's Lake does noL discbal'ge into 
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Vermilion 
Lake. 
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Surrounding 
country. 
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Burnt timber. 

Clear water. 
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name of the 
lake. 
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.. 

Knee Lake, as hitherto represented on sketch-maps, but by God's 
River, a large and rapid stream, which, on uniting with Lhe Little 
Severn from the south, forms the Shamattawa River. The ouLlct of 
the lake is on the north side, about mid-way between Swampy PorLage 
and its north-east extremity. Vermilion Lake lies not far to the 
north-east of the foot of God's Lake and sends its water into God's 
River, some distance below the lake of the same name. Knife Rivel', 
about the same size as Touchwood River, enters the south-cast side of 
the lake twenty miles from its north-east extremity. 

God's Lake, being comparatively free from islauds, presenlo lo the 
eye a greater expanse of water than any other in this parL of Lbe 
country, but Island Lake is about one third larger. The region 
around God's Lake, a.s far as can be judged from its appearance from 
the lake, is rocky but mainly level, ·and the surface of the water li es, 
apparently, only about fifty feet, or less, below Lhe general surface of 
the land immediately surrounding the lake. Between Knife River 
and Manitouwapa, a distance of eight miles, the bank is higher than 
usual, the rocks in some places rising as much as 200 feet above the 
level of the lake. The timber has boon burnt aL different times over 
more than half of the traet visible from the lake, and the same con­
ditions arc said to extend far into the interior all around. The water, 
which is clear, is said to be deep throughout most of the lake, and it 
abounds in fine fish, the more valuable of which are the whitefish and 
grey trout. Specimens of the latter are occasionally caught of great 
size. This circumstance has given origin to the fables told by the 
Indians of the mythical trout of huge proportions represented a.s 
inhabiting these waters. The present name of the lake has in some 
way grown out of the legends connected with this supernatural fish. 

Having completed his exploration of God's J;ake, Mr. Cochrane 
returned to Oxford House for a new outfit, and then proceeded to 
Island Lake by way of the route which leaves the eastern extremity 
of Oxford Lake and passes through the south-western division of God's 
Lake. Betwen these two sheets of water the route traverses Rat, 
Clearwater, and Touchwood Lake. In order to go from Rat Lake to 
Clearwater Lake, three portagf's required to be made (Lhe intervening 
space being broken by two ponds), namely, the Long Portage, 3759 
yards; Ant Portage, 873 yards; and High-hill Portage, 1538 yards. 
The country between Oxford Lake and the south-western part of God's 
Lake along this route is not quite so rocky, nor iti the timber so much 
burnt as it is around the latter lake . 
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The Kinoutchewan or Long Rapids, at the head of God's Lake, are 
passed by three portages, with a total length of 2460 yards, and a 
demicharge 1234 yards long. Above these the upward course of Island 
Lake River turns east-south-cast, and passes through Lhe lower part of Be&ver-hill 
Beaver-hill Lake, which stretches to the south-westward about thirty Lake. 
miles. At the end of this reach of the river there is a short demi-
chargc into a small round lake, from which a portage of 650 yards 
leach< u i:; into another small sheet of water called Goose Lake. The 
Kinoutchewanoose, or Little Long Rapids, fall into the southern part 
of this lake, and are smmoun Led by four portages, having an aggregate 
length of 957 yards. 

From Goose Lake the Island Lake River has a nearly direct upward Is.Jand Lake 
. River. 

course, bearmg southward , all the way to the bke from which it takes 
its name, t he distance being twenty-three miles. Its volume is about 
t he sanie as that of Trout River (between Oxford and Knee Lakes), 
arnl iLs width, which varies much, may average about 200 yards. In 
some parts of iti:; course it passes between walls aml banks of bare 
gneiss rock, which sometimes rise to the height of fifty foot or rather 
more. Indeed this character prevails all the way from God's Lake. 
The rocky parts are the narrowest, and in the intervals between them 
the river often opens out into reedy and marshy bays with clayey soil 
around them. The I sland Lake post of the H udson's Bay Company, Post of the 
in charge of Mr. Linklater (to whom Mr. Cochrane was indebted for H.B. Company. 
much kindness), stands on an island near the outlet of the lake. 

Island Lake lies neady east and west, and its greatest length is Island Lake. 
about seventy miles. The main body of the lake, however, measures 
only forty-eight miles, and has an average width of twelve miles. 
Both the northern and southern shores curve gently to the south , 
parallel to one another. The whole form of the main lake, and the 
positions of the inlet and out let, present a striking resemblance to the 
outline of the human stomach and the situations of its orifices. This 
lake is very appropriately named, being literally filled with islands in Many island8. 
every part. The aggregate area of these islands is apparantly as great 
as that of the water-surface. The number probably amounts to several 
thousands, and they present a g reat variety in form and size, the 
largest being several miles in length. Mr. Cochrane counted upwards 
of one thousand adjacent to tho main land all around, most of which 
arc indicaLcd on the accompanying map, and the whole of the interior 
of the lake is studded with an equal profusion . 

.A. narrow and straight bay runs west from near the outlet for aN:mow B&y. 
distance of nine miles, which, for convenience of desc ript iou, mighi be 
palled :,N" arrow Bay . From its northern shore a canoe-route stairts tn 
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Old Wife's Lake, and a similar route to Deer's Lake leaves the west 
side of Island Lake River about two miles above Pelican Rapid. 
Several deep bays occur on the south side of Island Lake, and one 
extends from the eastern extremity, a distance estimated to be about 
eighteen miles, where it receives the Sagawitcbewan Rivc1" which is 
believed to be the principal inlet of the lake. The water of this stream 
and of all the other feeders of the lake is of a dark color, conlrasting 
strongly with the clear water of the lake itself. 

The land about Island Lake is level, and has an average elevation 
Surrounding 
country. above the water of apparently less than fifty feet. The woods in the 

neighborhood of the lake are mostly green (or unburnt), so that the 
country presents a more pleasing appearance than that around God's 
Lake. The proportion of soil to rock is also much gl'catcr than in the 
neighbourhood of the latter lake. 

Soil. Soil of the District. Large areas of low sandy land occur on Oxford 
and Knee Lakes, especially on their northern sides. 'I.'hcse tl'acts 
support a uniform growth of small spruce timber through which the 
forest fires have generally run. The higher grounds, where not rocky, 
present usually a stiff light-colored clay, and soil of this description 
with more or less loam, is found along the valley of the Trout River. 

Productiveness Oxford House is situated on a stiff clayey soil, which here produces 
barley and all kinds of garden vegetables in perfection. This locality 
is remarkable for its abundance of wild gooseberries, acres of ground 
in some places being covered with gooseberry bushes. The land to 
the north of the lake, opposite to Oxford House, rises to an elevation 
of about 200 feet, and appears to be higher than any other ground in 
this part of the country. I was informed that it consists entirely of 
soil underlaid by drift materials, no rock cropping up in the vicinity. 
Mr. Cochrane estimates that on an average about half the length of the 

God's Lake. immediate bank or shore-line of God's Lake may consist of rock, while 
the other half is made up of clay, sand, gravel, swamp and marsh. 
From the generally level appearance of the country at a distance, and 
its resemblance to regions which are covered with soil, he thinks it 
probable that the greater part of the area is overspread with soil or 

Route from loose material of some kind. Along the route from Jackson Bav, at 
Jackson Bay. J 

the east end of Oxford Lake, to the upper part of God's Lake, the 
country is more diversified than in the neighbourhood of the latter 
lake. Although the general outline is more uneven, the proportion of 
rock to other kinds of surface was estimated by Mr. Cochrane to 
amount to only about one fourth of the whole. The soil or loose 
materiahi consist of loam, clay, sand and gravel, or of mixtures of 

Peat. these. Peat and sphagnum are found in the low grounds in many 
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places. On the north-west side of Swampy Lake, below Knee Lake, 
there is a bed of good peat of considerable extent, which shows a per­
pendicular face of four or five feet above the level of the water. Peat 
of fine quality occurs at Clearwater Lake and Swampy Portage Lake. 
As already mentioned, rocky banks prevail along the Island Lake 
River, although, at the wider parts, clay and other soi.ls are met with. 

Around Island Lake, although the action of the water has, in the Island Lake. 

course of time, washed away the loose materials and earth, leaving the 
underlying rocks exposed along a great part of the immediate banks, 
yet on going back a short distance, a covering of good soil is generally 
met with. After Mr. Cochrane bad completed the circuit of Island 
Lake, and when be was at the Hudson's Bay Company's post near the 
outlet, I find that he has made the following note in his field-book, 
under date of 31st August: "The soil I have seen in passing round the Extract from 

field-book. 
lake is very good indeed, being generally clay of a light brownish 
color, mixed, in most places, with a little fine gravel. In nearly every 
case where I went inland for any distance, the rock seen along the lake 
shore disappeared or was covered with soil, and the trees were of a 
larger and better growth than near the water. There is a very good 
garden at this post, and certainly I have never seen potatoes look 
better than they do here." The other varieties of soil which Mr. Vf!-rieties of 

soll. 
Cochrane noticed around this lake include clay, sand, vegetable 
loam, and sandy and gravelly loam. · 

Timber of the District. Spruce is the most abundant wood every- Timber. 

where in this region. Next in order comes aspen, white birch, 
tamarac, balsam-poplar and Banksian pine. In many places the spruce 
attains a vel'y good size, and is used in the form of logs and beams for 
building purposes. It is altio sawn into planks and boards for all sorts 
of carpenter work. The tamarac and Banksian pine sometimes have 
a diameter of about twenty inches. Balsam-fir is common and of 
good size around Island Lake, some of the trees measuring nearly four 
feet in circumference, but it is scarce at God's Lake, and only rarely 
seen and of small size as far north as Knee Lake. In going southward 
the rowan or mountain ash was first seen on Island Lake. Ground 
maple was met with only on the south side of this lake. I may here 
mention that on the eastern side of Lake Winnipeg, George's Island, 
off Poplar Island, is the most northern locality at which I have seen 
this species. 

GEOLOGICAL FEATURES OF THE REGION EXPLORED BY MR. COCHRANE . 

.Laurentian gneiss is the prevailing rock throughout the whole district Geology of the 

between Knee and Island Lakes. It presents little variety, and no in- district. 



Gneiss. 

Granite. 
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dications of useful minerals were founu in this formation. The colour 
is usually some shade of grey, generally rather light, but. sometimes it 
is reddish-grey, arid more rarely a distinct red or .pink. The stratifi­
cation, which in most parts is moderately distinct, is often bent or 
contorted. In some places the gneiss has a spotted appearance, and 
occasionally strongly contrasting beds are seen, but, as a rule, it is of a 
very uniform character. Its average texture is of the medium variety, 
or rather tending to be :fine-g1·ained, but coarse forms are occasionally 
seen. Juuging from tbe specimens and Th·. Cochrane's description, an 
area of very light grey, fine-grained granite occurs on the south-east 
side of God's Lake, about midway between the Narrows and the north­
east extremity; and another, probably of small extent, ot' light grey, 
coarse granite at the outlet of Beaver-hill Lake. The latter consists of 
plates of yellow mica in white quartz and feldspar. Both of tbese 
localities are surrounded by Laurentian gneiss. 

Character and In order to save a more tedious description, the general character 
strike of gneiss. and the strike of the gneiss throughout the region explored by Mr. 

Cochrane is here given in tabular form. It will be evident from this 
that no prevailing or general direction can be detected in this part of 
the country. The bearings are all magnetic. 

TABLE SHOWING THE GENERAL CHARACTER AND THE STRIKE OF 'fHE 
GNEISS IN THE REGION TO TIIE SOUTHWARD OF OXFORD AND 

KNEE LAKES. 

Between Oxford Lake and God's Lake. 
1. Five miles up Rat River-Greyish Red , •..... ... .. . ...... , West. 
2. Northern part of Rat Lake-Grey .. ......................• West. 
3. Three miles N. of southern extremity of Rat Lake-Micaceous, 

grey, finely ribboned ...•••....... ..................... West. 
4. One mile E. of High-hill Portage, Clear-water Lake-Coarse 

grey ...... . ...... , .................................... S. 22° W . 
5. Clear-water Lake, two miles E. of last-Grey .. , ............ S. 5° W. 
6. Narrows, at centre of Clear-water Lake-Coarse grey .... , ... S. 12° W. 
7. One mile and a-half S.E. of Narrows, Clear-water Lake-Light 

reddish and very light grey ......... . .. , .. , . , ... . ... .. . S. 50° E. 
8. Point N. side, centre of Touchwood Lake-Coarse, grey ...... S. 60° E. 

Around God's Lake. 
9. On Island, eight miles N. of Kinoutchewan Rapids, W. side-

Dark grey ........••........... , . , , .•. ......... ... , .. S. 70° E. 
10. On Island, three miles S. of Narrows-Micaceous grey, finely 

ribboned ... ........... ... .... , ...............•.•.... S. 43° E. 
11. Island, W. side, three miles N. of Narrows-Grey ...•••..... S. 60° W. 
12. Island, W. side, four miles N. of Narrows-Grey ............ S. 40° E. 
13. Point, W . side, seven miles N. of Narrows-Reddish grey .... S. 70° E . 
14. Point, entrance to Bay, N.W. corner .......... , . , .••.... .. . East. 
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15. Point, S. end of Fishing Eagle River-Finely grained, flesh 
coloured .......••••••... , .. , ..•...........•.......... S. 60° E. 

16. Eleven miles E. of Swampy Portage ...•....... ..... .....• S: 20° W. 
17. Three miles E. of God's River ......................... '. .. S. 52° W. 
18. Island, four miles E. of God's River .... .. ..... ............ East. 
19. Point, eight miles E. of God's River-Finely grained ("pepper 

and salt") ....•...•........................•......... S. 30° W. 
20. Island, nine miles E. of God's River-Finely grained ("pepper 

and salt;') ...•........•....•...............•.•....... S. 16° E. 
21. Point, eighteen miles E. of Narrows ................•...... East. 
22. Island, thirteen miles E. of Narrows-Grey ...•............ S. 45° W . 
23. Point, eight miles N.E. of Narrows-Grey ...... ........... . S. 60° E. 
24 . Island, six miles E. of Narrows .....•. ...... .. .... ... ..... S. 63° E . 

Along Island Lake River. 

25. Head of Kinoutchewan Rapids-Ferruginous, dark coloured, 
siliceous, finely crystalline, hornblendic, schistose ........ S. 80° E . 

26. Point on S. shore of .Beaver-hill Lake, near outlet-Coarse red-
dish grey ...............•.......•..............•..... S. 68° E. 

2 7. Outlet of Beaver-hill Lake-Fine grained, dark grey, micaceous.S. 65° E. 
28. Portage at outlet of Goose Lake-Coarse reddish grey ....... S. 48° E . 
29. Pelican Rapid-Coarse, grey ............................•• S. 70° W . 

Around Island Lake. 

30. One mile N. of Hudson Bay Co.'s post-Greyandgreyish-red .S. 45° W. 
31. Near mouth of Main-land River, head of Narrow Bay-Very 

coarse grey .........• .. ... .. ....... .. ...•.•........•. S. 15° E. 
32. Western extremity of main body of lake, just south of Narrow 

Bay-Grey ..........••.... . . . ... . ............•..... . S. 25° E . 
33. Near head of Pipestone Bay .........................•. , .. S. 70° E . 
34. Point between Pipestone and Highway Bays-Fine greenish 

grey .........................................••...... East. 
35. West shore of Highway Bay, three miles from extremity-

Greenish grey .................. .... .................. S. 40° W. 
36. Point four miles E. of Highway· Bay-Grey ...........•.... S. 16° E . 
37. South shore, four miles eastward of last-Light grey ........ East. 
38. Island, five miles further east-Light grey ............. .. .. S. 40° E . 
39. Point fourteen miles west of Fox Island-Dark grey ..... .. . S. 80° E . 
40. Island in Land-locked Bay, twelve miles W. of Fox Island-

Grey ......•...•............ ..... .......•.... .. ...... S. 80° W. 
41. Island, six miles west of Fox Island-Dark grey ............ S. 20° E. 
42 . Island, five miles west of Fox Island ...........•.......... S. 18° W. 
43. Island, just west of Fox Island-Very coarse, grey .......... East. 
44. Islal!d, four miles north-east of Fox Island . ..••.••••......• S. 65° W. 
45. Island, near N. shore, eight miles north of Fox Island ....... S. 45° W. 
46. Point on N. shore, eighteen miles north-westward of Fox 

Island-Grey, and with reddish and greenish spots ....... S. 75° E. 
47 . Point about the middle of the north shore, or twenty miles 

from Fox Island-Fine-grained, greenish ..• .. ... ... ..... East. 



Huronian. 

Schist­
conglomerate. 

Grey mica.­
schist. 
Magnetic iron. 

Garnets. 

Huronian on 
God's Lake. 

Schist on 
Touchwood 
Lake. 
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Huronian. The large trough of Iluronian schists, &c., in which 
Oxford and Knee Lakes are included, was described in my report for 
1878. The strata of the eastem part of the former lake consist of 
greyish micaceous and more or less calcareous schist-conglomerate, its 
pebbles, which are well rounded, consisting mostly of granite and 
opaque white quartz. On Rat River, a short distance south of the old 
W esleyau Mission of Jackson Bay, the striko of this rock, which is of 
the same variety as that of Oxford House, is east and west, and the dip 
southward at an angle of 86°. The same conglomerate is found also 
at the head of Trout River, but farther down the stream, is mostly 
grey mica-schist without pebbles. I found beds of magnetic iron ore 
interstratified in siliceous slates where Trout Rivet· falls into the head 
of Knee Lake, and not ~far from this locality Mr. Cochrane observed 
the calcareo-micaceous schist-conglomerate, holding granite pebbles, 
associated with finely crystalline black hornblende schist, full of dull 
garnets as large as peas. No new facts were noted in regard to the 
Huronian rocks of the shores of Knee Lake. 

Mr. Cochrane's specimens and notes show that on the shores of the 
larger division of God's Lake, rocks which we may consider Huronian, 
occur a short distance west of the outlet, at the eastern extemity and 
on both sides of the Narrows. About a mile west of the outlet there 
is a compact, dark, greenish-grey diorite with small quat·tzite pebbles, 
running S. 80° W. (mag.) and dipping northward, and on an island 
about three miles further west dark greyish-green dioritic schist occurs, 
dipping S. 40° W. Compact dark greenish-grey dioritc with a little 
calcspar in the joints, occurs around the bay at the eastern extremity 
of the lake. The strike is in various directions, and the dip at different 
angles from 45° upward s. At the extremity of the first long point on 
the south-east side of the lake, or about eight miles from the bottom of 
the bay just r eferred to, the rocks run nearly e:J.st and west, and consist 
of dark grey felsitic schist, thickly spotted with whitish fclspar, giving 
it a porphyritic appearance, 1ogether with a nearly black finely crys­
talline hornblende schist. On the same side of the Jake, three miles 
north-cast of the Narrows, dark green crystalline diorite occurs, with 
calcspar in the joints. It holds iron pyrites and small veins of quartz. 
Two miles nearer the Narrows the rock on an island is a massive grey 
mica schist with glassy spots. The dip is here southward at an angle 
of 50°. In the Narrows it consists of grey felsitic schist, showing 
very fine lines of stratification and dipping N. 30° E. < 85°. 

A dark greenish-grey felsitic hornblende-schist occurs on the eastern 
part of Touchwood Lake, and a similar rock was found on a small 
island in Clear-water Lake. About the middle of the south-east shore 
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of the upper division of God's Lake, green mica and hornblende schist 
was met with, dipping W. N. W. < 50°. 

The Huronian strata are largely developed around the western partHuronian 
. . · . strata around 

of I sland Lake, and they occur agam at its eastern extremity. On the Island Lake. 

shoees of the narrow bay, which runs west from the vicinity of the 
outlet, the following rocks were found : dark grey felsitic schist with 
fine lines of, stratification; dark grey glossy calcareous schist; grey 
finely ribboned siliceous slate, felsitic and highly calc:1reous; grey 
felsitic silicious slate, and a felfiitic slate of an olive-grey color. The 
strike varies from S. 70° to S. 80° W., and the dip is northward at 
various angles from 45° upwards. 

On the south side, in the entrance of Pipestone Bay, a long narrow 
arm, opening off the lake at eighteen miles from the outlet, beds of a 
grey calcareous, slightly crystalline steatitic schist are associated with Steatitio schist. 
dark greenish-grey felsitic and hornblende slates. Here the strike is 
about S. S. W. Tobacco pipes are carved by the Indians out of the 
steatitic rock. 

Along the south side of the next bay, or at a distance of twenty-four 
miles south of the outlet, the principal rock is a green epidotic horn- Greensohists. 
blende schist. Associated with this are dark green finely crystalline 
hornblendic and dioritic schists. The dip here is N. 20° W. at a con-
siderable angle. 

Laurentian gneiss occupies the shore between the different localities La~rentian 
gneiss. 

of Huronian rock which have just been described. The same rock is 
also found about the outlet of the lake, but at a point on the northern 
side, four miles south of the outlet, the Huronian system is represented 
by the siliceous schist-con

0
0-lomerate which is 80 largely developed at 

8 
h' t o is -con-

t he east end of Oxford Lake. A grey quartz-rock is found on the next gtomerate. 
prominent point, four miles so11th-east of the last. Further up the 
shore, or sixteen miles from the outlet, a very dark grey diorite was 
met with, and at about twenty miles the rocks consist of soft grey 
schist with harder varieties of the same color full of grains of clear 
vitreous quartz, together with many of iron pyrites. The dip in this 
neighbourhood is northward at high angles. Fine grained greenish 
gneiss, having the same dip, was met with two or three miles further 
east. This may be either Huronian or Laurentian. To the eastward of 
it, the ordinary grey Laurentian gneiss was found all along the shore Grey &'Deiss. 
as far as the bay at the head of the lake. 

On Iron Island, which lies close to the north shore between the two 
localities of Hurouiau rocks last described, Mr. Cochrane found dark 
green serpentine, with calcareous joints, along with a hard :fine-grained, Serpentine. 
semi-crystalline rock of a deep green color, as if due to the presence of 
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chromic oxide. As far as I am aware, this is the tirst locality at which 
serpentine has been discovered in the Hnronian rocks to the north­
west of Lake Superior. Its association with the great diorite dyke 
cutting the gneiss along the Nelson River above Split Lake was 
described in my report for 1878. It waR also l"Cfened to by Dr. Har­
rington in connection with his investigation,;; of the niincralogical 
relations of these two rnck~. A tobacco-pipe, c:irved out of a fine 

Serpentine variety of serp tmtiue, was p1·et!enLed to me by an Indian on the Nelson 
from Rein-deer River who :said that the stone came from the 0Te·1t Rein-deer Lake to Lake. ' 1 

· ' • ·"=' '- ' 
the north of the Churchill River, into which it discharges in about 
longitude 103°. At the eastern extremity of the main body of Island 

Huronianrocks Lake, the Huronian rocks are again met with in the form of light 
at eallt end of bluish-grey calcareous felsitic schist towards the north side and of Island. , 

Relations of 
Laurentian 
and Huronian 
strata. 

grey quartz-rock towards the south. A quartz vein in this ,vicinity 
contained patches of yellow pearl-spar, but no indications of metallic 
·ore was found either here or in any other vein around Island Lake. 

The strike of the Laurentian gneiss in the neighborhood of the 
Huronian rocks appears in most cases ,Lo coneopond nearly with that 
of the latter in the vicinity of Oxford and Island Lakes, but around 
God's Lake both systems seem to be much disturbed, and it is difficult 
to ascertain their relations to each other. From the table already 
given, showing the- strike of the gneiss in a considerable number of 
localities throughout this region, it is evident there is no tendency to 
a general uniformity of direction over any considerable extent of 
country. 

The directions of the glacial strire in forty-four localities, at which 
Glacial strioo. Mr. Cochrane noted them, are given, along with a list of those recorded 

by myself in the other parts of the district. 

GLACIAL STRI.lE. 

Having already referred to the superficial deposits and the glacial 
phenomena generally, with the exception of the strire, in the course of 
my description of the regioIJs traversed, it only remains for me to give 
the directions of these grooves, whieb, for the sake of brevity, 1 shall 
state in tabular form. They are all referred to the magnetic meridian . 
Distances arc gh-en in straight lines. 

Little Churchill River. 

1. Four miles below outlet of Was-kai-ow-a-ka Lake ...•...... S. 30° W. 
2. Thirteen miles below " " . . . . . . . . . . S. 70° W . 
3. Eighteen miles below " " . . . . . . . . . . S. 85° W. 
4. Outlet of lower Recluse Lake, various directions from S. 5° W. 

to S." 40° W., also...... . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . S. 80° W. 
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5. Eagle Rapid, two miles in a straight line below the last. Two 
sets, both distinct, S. 10° W. and . .................. . . .. S. 80° W. 

Great Churchill River. 

6. Six miles above the mouth of the Little Churchill. . . . . . . . . S. 5° W . 
7. Five miles above the last, S. to . .... .... . ..... . ...... .. S. 5° W. 
8. Four miles below the mouth of the Little Churchill, S. 10° W . 

and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 70° W. 
9. At Fort Churchill. (Here, in one place, the waJls on opposite 

sides of a gap are both grooved.) S. 20° W. to .......... S. 30° W. 
10. On the east,side of the mouth of the Churchill. ... . ...... .. S 10° E. 
11. On the coast of Hudson's Bay two and a-half milfl$ eastward 

of the river .......................................... S. 15° W. 
12. On the coast of Hudson's Bay five miles eastwar<i of the river . S. 20° E. 

Nelson River. 

13. Third Limestone Rapid, distinct from S. 40° E. to .......... S. 60° E. 
14. Broad Five-miles Rapid, just above the termination of the 

horizontal dolomite, S. 5° W., also up the sloping gneiss 
S. 45° to S. 65° W. On level surfaces or normal course ... S. 40° W. 

15. Just above the twelve-feet chute at the head of the rapid last 
mentioned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 45° W. 

16. Mouth of river from south, eight miles above last locality, or 
thirty-four miles below the outlet of Gull Lake .......... S. 50° W. 

17. Twenty-eight miles below Gull Lake ..................... S. 65° W. 
18. South side opposite large island, twenty miles below Gull 

Lake ....................•.......................... S. 70° W. 
19. Bend in the river, sixteen miles below Gull Lake .......... S. 60° W. 
20. Foot of lowest Gull Rapid, newer set S. 45° W, older set .... S. 60° W. 
21. Middle Gull Rapid .......••............................ S. 70° W. 
22. Upper Gull Rapid.. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . S. 80° W. 
23. Point midway up south side of Gull Lake ................. S. 85° W. 
24. Five miles above Gull Lake, S. 60° W. and ........ ..... ... West. 
25. Seven miles below outlet of Split Lake ................... West. 
26. Three miles below outlet of Split Lake ......•...•........ S. 85° W. 
27. Near H. B. Co.'s post, about midway up north shore of Split 

Lake, the stri re intersect each other at various angles, but 
the average direction is .............•................ S. 85° W. 

28. Mouth of Burntwood River, Split Lake ..................• S. 70° W. 
29. Western inlet of Nelson River, Split Lake .....•.••.••.... S. 70° W. 
30. Chain-of-rocks Rapid, three miles above Split Lake, one set, 

S. 25° E., the other. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 70 W. 

Grass River Route. 

31. Grass River, five miles from the mouth. . . . . . . . . . . . . . . . . . . . S. 75° W . 
32. Outlet of Witchai (Stinking) Lake ....................... West. 
33. East side Witchai Lake . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • • • . S. 72° W. 
34. Grass River, five miles south of Witchai Lake . .. .......... S. 70° W. 
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35. From last locality nearly to Standing-rock Rapid, several 
places . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • S. 70° W. 

36. Around Burnt Lake at the forks of Grass River ... ......... S. 70° W. 

Sipi-wesk Lake. 

37. N.W. side of Sipi-wesk Lake, about ten miles from outlet, 
S. 30° W. and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 45° W. 

38. Islands in the lake, about fourteen miles from outlet ......• S. 40° W. 
39. Different places about midway up the lake, which is about 

thirty-five miles long, S. 40° W. to .... .... .... ... ...... S. 60° W. 
40. About six miles from the south-west extremity of the lake. 

Here the under-surface of an overhanging wall of gneiss 
is striated ....... . ....•... .. , . . . . . . . . . . . . . . . . . . . . . . S. 35° W. 

The following are the directions of the strim in the God's Lake and 
Island Lake region, as recorded by Mr. Cochrane, the bearings also 
referring to the magnetic meridian :-

Around God's Lake. 

1. Island two miles south of entrance of river from Touch wood 
Lake ....... . •............................ ......• ... S. 15° W. 

2. Point on east shore, opposite river from Touchwood Lake. 
(One set, S. 8° E.) .. ..••.............................. S. 8° W. 

3. Point at Narrows . . .......... .. ......................... S. 70° W. 
4. Island three miles north of Narrows . . . . . . . . . . . . . . . . . . . . S. 20• W. 
5. Island four miles north of Narrows .......... .... ..... ... S. 12° W. 
6. Point seven miles north of Narrows ............. .... ....• S. 35° W. 
7. Entrance of bay at north-west extremity of Lake .......... S. 30° W. 
8. Outlet of Wolverine Hiver into Fishing Eagle Lake ... . .... S. 34° W. 
9. Point six miles west of God's River (outlet) ..............• S. 44° W. 

10. Point two miles west of God's River ...... . . .......... ... S. 35° W. 
ll. Island four miles east of God's River ....... ...... . ....... S. 25° W. 
12. I sland eight miles east of God's River . ........ . ...... . ..• S. 18° W. 
13. Point nine and a-half miles east of God 's River .... .. ...... S. 10° W. 
14. Point eleven and a-half miles east of God's River... .. . . . . S. 5° W. 
15. Island near south-eastern shore, eleven miles east of God's 

River . • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 70° W. 
16. Point fifteen miles north-east of Knife River .............. S. 24° W. 
17. Island twelve miles north-east of Knife River. . . . . . . . . . . . . S. 18° W. 
18. Point six miles north-east of Knife River .. .•......•...... South. 
19. Point of large island two miles north of Knife River ...... . S. 16° W. 
20. Point eight miles north-east of Narrows ........•..•... . .. S. 20° W. 
21. Island five miles north-east of Narrows ............•...... S. 25° W. 
22. Point four miles north-east of Narrows . .••. . ..... .... .... S. 30° W. 

Between Jackson Bay, on Oxford Lake, and southern part of God's Lake. 

23. Northern end of Rat Lake ...•......••...............•.. S. 20° W. 
24. Large island two miles from south end of Rat Lake ...•..•• S. 30° W . 
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25. I sland in north .west end of Clearwater Lake ........ . .. . .. S. 30° W. 
26. At Narrows, Clearwater Lake...... . . . . . . . . . . . . . . . . . . . . . . S. 30° W. 
27. Point near south-east extremity of Clearwater Lake ........ S. 30° W. 
28 . Point nix miles south-west of outlet of Touchwood Lake . .. S. 18° W . 
29. Point two miles west of outlet of '!.'ouch wood Lake ... .. .... S. 20° W. 

Around Island Lalce. 

30. Kettle Island, half way up long narrow bay at west end •... . South . 
31. Small island two miles from southern extremity of Pipestone 

Bay...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 25° W. 
32. Point west side of Highway Bay, four m iles from southern 

extremity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . South. 
33. Point east sirle of Highway Bay, three miles from southern 

extremity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . South. 
34. Point one mile north-east of portage from Highway Bay .... S. 10° W. 
35. Point five miles south-east of portage from Highway Bay ... S. 5° W. 
36 . I sland fourteen and a-half miles west of F ox Island . .. ...• S. 20° W . 
31. I sland in landlocked bay, twelve miles south-west ot Fox 

Island .. . .................. .. ........ ... ... . ........ S. 8° W. 
38. Island one mile east of Fox I sland . . . . . . . . . . . . . . . . . . . . . . . S. 16° W. 
39. Point three miles north-east of Fox I sland ... ... ..... . .... S. 16° W. 
40. Point on north shore fifteen miles north-west of Fox I sland . S. 20° W. 
41. Point nineteen miles south-east of H. B. Co.'s Post. . . . . . . . . S. 26° W. 
42. Point sixteen and a-half miles south-east of H . B. Co.'s Post. S. 6° W. 
43. Point on small island seven miles south-east of H . B. Co.'s 

Post . . .. ... .... .... ....... . ............•.• ..•.• .... S. 8° W. 

NORTHERN LIMITS OF FOREST TREES. 

H would be impossible, within the limits of a report like the present, 
to g ive all the facts collected with reference to the trees and shrubs of 
the country explored; still, the information secured in regard to this 
subject may prove useful for reference at any time hereafter. The 
timber has already been incidentally alluded to in describing the regions 
explor ed, but it may be worth while here to note some facts in regard 
to the range of the trees whose north ern boundaries traverse t he part 
of t he country under consideration. 

White Spruce-( the "Pine" of Rupert's Land) .-'rhii; is the most 
northern coniferous tree. On the east side of Hudsou 's Bay the last 
of it is seen on the coast a short distance north of Richmond Gulf. On 
the west side it terminates about Seal River. Thence its limit run s 
north-westward, and is reported to cross the McKenzie River about 
200 mil es below Peel's li iver. 

T amarac-(also called " Juniper " and " Red Sprucc").-On the east 
side of the bay it accompanies the sprnce almost to the extreme limit. 
It is abundan t at York F actory. Along the lower part of the Nelson 
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River it is of fair size, but on the Churchill it becomes small Lowards 
the sea.. Its northern limit nms north-westward to the McKenzie 
River, which it is said to cross below Peel's River. 

Banksian Pine-(" Cypress.")-Tbis tree appears to attain its great­
est perfection on the southern bra119hes of the Albany River, where I 
have seen large grnvos with tall i:;traight trunks, free from branches, 
and about two feet in diameter at the butt. The original forests of the 
lower part of the valley of the Moose River having been destroyed by 
fire many years ago, a crop of white birch and poplars now replaces 
the former coniferous timber, so that the proper north em limits of the 
different species of the latter can scarcely be defined. A young and 
healthy growth of Banksian pines was seen on the Misf!inaibi branch 
of this river a few miles below "Hell's Gate," but none were observed 
to the northward in this region. It was abundant along Steel River, 
but ceased to be noticed on the upper part of Hayes' River. In going 
up the Nelson River, it was first met with about twenty miles below 
Gull Lake. It was found on the upper part of the Little Churchill 
River, and is said to be very abundant along the Great Churchill above 
the point which I reached, and also around Athabasca Lake. Its 
northern limit is reported to cross the McKenzie below Peel's River. 

Balsam Fir-( also called "Single Spruce" and "Silver Pine").­
Abundant around the southern part of James' Bay and on good dry 
soil along the Albany River. Mr. Cochrane reports it as common 
around Island Lake, but scarcer on God's Lake. It is rare and of small 
size at Knee Lake. In going clown the Nelson River, it is scarce below 
the Sea River Falls, and the last tree which I observed was at the out­
let of Sipi-wesk Lake. On the Grass River some good-sized trees were 
seen as far north as the Standing-rock Rapid. It is not a common tree 
along the east side of Lake Winnipeg, is scarce between that lake and 
Lakes Manitoba and Winnipegosis, and appears to be absent to the 
westward of these lakes, although to the north-west it reaches the 
McKenzie River. 

White Cedar.-Thc northern limit of this species touches the outhern 
extremity of James' Bay, and to the north-westward it crosses the 
Albany River at some distance from the sea. It is, however, abundant 
in the upper Albany country and iu the Lonely Lake and English 
River regions. Its northern bouuda1-y crosses the Winnipeg River a 
few miles south of Pine Falls. Near the south end of Lake Winnipeg 
it is met with, of good size, in tbeoay to the south of Grand Marais 
Point. In Manitoba, it is found east of Reel River in the Big Woods, 
and even in Kildonan, from which its western limit runs towards the 
south-east angle of the Province and thence southward in the United 
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States. Cedar brushwood grows around Cedar Lake on the Great 
Saskatchewan, near it..<i mouth , and trees of fair size are reported to 
·occur on Lhe island ill Lake Winnipeg opposite the mouth of this river, 
and again on the south side of Long Point, in the samo neighbourhood. 
I have not seen these cedars myself, but they are described as belong­
ing to this species. The locality just mentioned would, therefore, 
constitute an outlying patch, removed 190 miles to the north-westward 
of the north-western point of the main area occupied by this tree. 

Willow.-What appear to be three distinct species of willows, two of 
which, however, can only be considered as shrubs, extend northward 
beyond the mouth of the Churchill River, and are the most norlhern 
species of deciduous wood. 

Balsam Poplar ("Rough-barked Poplar," "Cotton Tree," " Balm of 
Gilead," &c).-On the west side of Hudson's Bay this is the most 
northern species of poplar. It is abundant around York Factory, and 
attains a fair size along the lower part of the Nelson River. In 
descending the Great Churchill it becomes smaller and scarcer until 
the mouth of the river is reached, where it is rare . 

.Aspen (Trembling-leafed Poplar) .-This tree, which is so abundant 
and of such a thrifty growth around the southern part of James' Bay 
and on the border of the prairie regions of the North-west Territories, 
does not extend quite as far north as York Factory. In ·ascending the 
Nelson River it was not met witb until within a few miles of the 
Lowest Lime.;tone Rapid. It extends northward nearly to the junction 
of the Little with the Great Church ill Hiver. 

White Birch (Canoe Birch).-'fhis species terminates on Hayes' 
River, a few miles below the Steel River. On the Nelson, the first 
tree was met, with at seven miles before coming to the Lowest Limc­
st0ne Rapid, or at seventy from Point of 1\farsh. In descending the 
Little Chmchill it disappeared about midway bet,ween the Reclu~e 

Lake:; and the mouth, and in ascending the Great Churchill, it disap­
peared at eighteen miles above the forks. Along the Burntwood River 
and the upper pat·t of the Nelson it is large enough for building 
canoes, but becomes better for this purpose to the norlhwestward, and 
is said to be very good around Lake Athabasca. 

Rowan (Mountain Ash).-Common al<?ng the east side of Lake Win­
nipeg, and it is seen here and there along the Nelson River as far as 
White Mud Falls, where it disappears. Mr. Co'chrane met with it on 
Island Lake. 

Pigeon Oherry.-Found around Island and God's lakes, and northward 
to.Knee Lake. On the Nelson it extends to a point some miles below 
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Sipi-wesk Lake, and on the Grass River to the juuction of the west 
branch at Burnt Lake. 

Forest Preservation. 

Up to 18'78 the great region covered by this report had been annu­
ally devastated by forest fires, ranging over largo areas and destroying 
the timber in different localities from time to time, until, perhaps, 
more than half of it is already swept away. In that year I made a 
point of calling the attention of the Indian chiefs and head men to this 
great waste, and informed them that it was the wish of the Govern­
ment that the timber (which the Indians had noL before considered of 
any value) should not be thus destroyed, and requested them to make 
tht'ir temporary fires on the beach or on bare rock, and to extinguish 
their camp-fires in all cases before leaving. This they all promised to 
attend to, and the result bas been that during 1879 no forest fires, as 
far as I could learn or observe myself, had occurred. The saving thus 
effected is worth to the country many times more than the cost of our 
explorations. 
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ON smrn SILURIAN AND DEVONIAN FOSSILS FROM 
MANITOBA AND THE VALLEYS OF TIIE NELSON 
AND CHURCHILL RIVERS, FOR THE MOST PART 
COLLECTED BY DR. R. BELL IN THE SUMMER OF 
1879. 

BY J. F. WHITEA VES. 

1. FROl\1 THE BANKS OF THE RED RIVER, IN 'fIIE PARISH OF ST. 

ANDREWS, MANITOBA. 

Receptaculites Oweni, Hall. (=Coscinopora sulcata, D. D. Owc·n, non 
Goldfnss.) A fine specimen, which, when perfect, was probably 
at least one foot in diameter. The occurrence of this species at 
Lower Fort Garry (which is in the parish of St. Andrews) was 
first placed upon record by D. Dale Owen in 1852, ou page 181 
of bis "Report on a Geological Survey of Wi;,consin, Iowa and 
Minnesota. " According to Professors Hall and Whitney 
("Geology of Wisconsin, 1862," vol T., p. 429) R. Oweni "is the 
common and abundant species of the Lead region and the one 
known as the 'lead-coral,' from its constant association wiin 
the lead-bearing r ock." 

Favosites prolificus, Billings. A characteristic fragment. This species, 
which was originally described from the Iludson River group 
of Anticosti, occurs also, as will be shewn farther on, in rocks 
of the same age at Stony Mountain, Manitoba. 

Halysites catenularia, Linn. One good specimen. 

Monticulipora (Monotrypa), Sp. Indt. A fragment of a rather largo, 
bcmisphmrical, or possibly sphmroidal coral, apparently allied 
to Monotrypa undulata Nicholson, but too imperfect to allow 
the whole of its specific characters to be ascertained. To 
the naked eye the specimen appears as a portion of a hemi­
sphmrical crust, about three-quarters of an inch thick in the 
t hickest part and half an inch in the thinnest. The convex 
and presumably upper surface is almost covered with small, 

4 



46 c C:ltOLOGICAI, SURVEY OF CANA:l)A, 

inegular, but mostly annular, siliceous concretions, and the 
concave face looks as if it had been broken from a m tteh 
thicker mass. When viewed with a lens the coral is seen to be 
made up of minuto, polygonal, thin-walled, contiguous and con­
tinuous corallitcs, of different sizes, apparently arranged in 
groups. The larger corallites are about one-sixth of a line in 
diameter, and tbc smaller from one-eighth to one-tenth of a 
line. The cells are entirely filled with mineral matter, and 
the shape and poRition of the tabulm cannot be satisfactorily 
defined. 

Zaphrentis, Nov.· sp. Two imperfect tipccimcm; of a11 ~tpparcnily 

undescribed species of Zaphrentis or Streptelasrna. 

Actinoceras Lyoni, Stokes. The types of A. Lyoni arc from Igloolik 
and Ooglit, in Arctic America, but Dr. Bigsby, on page 170 of 
the "Thesaurus Siluricus," gives Fort Garry as one of the locali­
ties of this species. A. Richardsoni of Stokes, from Lake Winni­
peg, may be the same shell in a different state of preservation, 
for, according to Stokes' descriptions, the only difference between 
A. Lyoni and A . Richardsoni is that in the former "a small tube 
is seen within the siphuncle, but no radii have been traced from 
it," while in the latter the tube is i::aid to be small and "sm·­
rotmded by numerous laminm or plates filling up the siphunclc." 
In StokeR' figures, however, the siphuncle of A. Lyoni is repre­
sented as larger in proportion to the size of the shell than it is 
in A. Richardsoni. In the extremely large size of their siphuncle 
and in the apparently entire absence of any radii proceeding 
from the centi:al tube, which latter cannot be disc<'rned at all in 
some individuals, nhe two specimens collected by Dr. Bell at this 
locality, and several others from Stone Fort, Manitoba, in the 
collection of the Survey, agree much better with the descriptions 
and figures of A. Lyoni than with those of A. Richardsoni. 

IlU:enus, Sp. (allied to and possibly identical with L latidorsatus, IIall). 
An imperfect cast of a small lll(L'nus, most likely the same as the 
trilobite from Fort Garry referred by D. D. Owen to L crassi­
caud,a, Wahlen berg. The specimen collected by Dr. Bell is, 
however, clearly not the true I. crassicauda, for in the original 
figure of that species in the "Petrificata Telluris Suecanro" 
(pl. 2, figs. 5 and 6) the central lobe of each of the ten body rings 
is represented as equal to about one-third of the entire diameter, 
whereas in the specimen from St. Andrews the central lobes of 
the body segments are equal to nearly three-fourths of their 
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greatest di ameter. The nU:enus from this localiLy is too imper­
fect for Lhc species to be id en Lified with much cel'tainty, but if 
not actually identical with I. latidorsatus, it appears to be >el'y 
closely allied to it. 

2. FROM LIMESTONE RAPIDS 100 l\'Li:LES UP THE NEL SON RIVER. 

Leptrena sericea, Sowerby. Not uncommon. 

Strophomena tenuistri(lta, Hall. One specimen. According to Davidson, 
S. tenuistriata, Hall, is merely a variety of S. rhomboidalis, 
Wilckins. 

Stroplwmena filitexta, Hall. Several detached valves. 

Stroplwmena subtenta, Conrad. A single valve. 

Rhynchonella Anticostiensis ? Billings. Two imperfect, badly preserved 
and small examples of a species of Rhynchonella, apparently 
identical with some larger and more perfect casLs from the 
south-west shores of Lake Winnipeg, in the collection of the 
Survey, which have been identified by the writer wiLh t he R. 
Anticostiensis. 

Murchisonia bellicincta, Hall. (=M. major, }fall.) A single hrge cast, 
which corresponds fairly well with the fig ures and description 
of this species. 

Asaphus megistos? Locke. A cast of the pygidium only. 

3. FROM" FrnsT Bmc n BROOK," NELSON RIVER. 

Strophomena alternata, Com·ad. One val>e. 

Ecculiomphalus, Nov. sp. A single specimen. 

4. FROM THE SECOND AND THIRD Lnrns TONE RAPIDS OF THE NELSON 

RIVER. 

R eceptaculites Oweni, Hall. Several fragments. 

Halysites catenulai-ia, Linmeus. According to Dr. Bell this well-known 
species is quite common at this locality. 

E ridophyllum, Nov. sp. A single fragment. The same species was 
f collected by Dr. Bell at Fort Churchill, but in loose pieces of 

rock, and there is a fine specimen of it in the M:useum of the 
Survey, from Stone Fort, Manitoba. 
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Strophoinena atiernata, Conrad. One spccimeu. 

Murchisonia belticincta , Hall. (=M. major.) A large casL, precisely 
similar to one from the locality last mentioned. 

}.faclurea (near J:l. B igsbyi, H all). Two tolerably perfecL ca:sts of a 
8hcll which may be an extreme varieLy of .lit[ Big.sbyi, buL the 
outer whorl is wide1· above, and more ohliq ucly compressed 
below, beLwccn the periphery am! th e umbilical miwgin , than 
the corresponding parts of the shell of JJt[ Bigsuyi arc. In a 
fig ure of the latter species r ecently published by Prof. WhiLfield, 
the aperture is represcn tecl as a liLtle higher than wiJe, whereas 
in the most perfect of the two .Maclureas collected by Di·. Bell 
at this locality the maximum width of Lhe apcrLure iR abouL 
one-third greater than its heighL. 

Endoceras (Cameroceras) annulatwn? H all. Three d isL01·Led and imper­
fect examples of an Endoceras, which agree in most r espects 
with the definition of E. annulatum. The outline of t heir t rans­
verse section is rather oval Lhan circular, but lhis circumsta,nce 
may be due to lateml com prcssion. 

Oncoceras, Nov. sp. One fin e but somewhat llistorLed specimen. 

5. FR0:11 THE J UNCTION OF THE LITTLE AND GREAT CHuRcnrLL RrvERs. 

Zaphrentis, Nov. sp. Two specimens, one of which is the same as those 
from St. Andrews, previously mentioned. 

Columnopora cribriformis, Nicholson. A small but wel l-p 1·cse1·ved 
ex.ample. 

6. FRmr FoRT CrruRcim,r,. ( L oosE.) 

Ericlophyllum, Nov. sp. Identical apparently with that fro m the 
Second and Third Rapids of the Ncl:son. 

Rhynchonella capax, Conrad. One very imperfect specimen. 

Actinoceras Lyoni? Stokes. A fl'agment of a siphuncle, consisti ng of a 
cast of four of the chambers. 

The fossils from localities Nos. 1, 2, 3 and 4 are from limestones or 
dolomites which evidently belong to the same geological horizon. On 
stratigraphical as well as on palmontulogical grounds there is good reason 
for suppo8iag that these rocks r epr c::;cnt the upper part of Lhe rrre nton 
Limestone, and that they arc the equivalents of the Galeua Limc:stone 
of Wisconsin and Illinois. At Stony Mountain , Manitoba, they are 
immediately and conformably overlaid by true Hudson River rocks. 
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The few fossils collected on the banks of the Churchill, from localitim1 
Nos. 5 and 6, arc insufficient to establish the exact age of the rocks in 
which they occur, but it is probable that both are referable either to 
the top of the Trenton Limestone or to the lower part of the Hudson 
River group. 

7. FROM STONY MOUNTAIN, l\UNITOBA. 

In 1875 Mr. R. W. Ells made an interesting collection of fossils from 
this locality, on behalf of the Survey, which has not hitherto boon 
r eported on. Stony Mountain, it may be mentioned, is a hill some 
:fifty feet in height, on the western bank of the Red River, not far from 
Fort Garry. The species obtained by Mr. Ells are as follows:-

Chcetetes delicatulus, Nicholson. Two specimens. 

M onticulipora, Sp. One good example. This is the common Trenton 
and Hudson River species which Mr. Billings identified with 
Stenopora fibrosa, Goldfuss. It is also the coral :figured by Prof. 
llall on PlaLo 24, :figt1res 1 g, b, i. ( ccet. excl) of the :first vo­
lume of the Palmontology of New York, as one of the forms of 
Chcetetes lycoperdon, Say. Dr. H. A. Nicholson places the coral 
represented in these :figurns among the synonyms of Chcetetes 
Fletcheri, Edwards and Raimo. In C. Fletcheri, however, the coral­
litos arc said to be rounded or oval, with comparatively thick 
walls, whereas in the present species the corallitos are clearly 
polygonal, with thin walls. 

Monticulipora (Diplotrypa) Whiteavesii ? Nicholson. Two small speci­
mens growing on t he shells of brachiopoda. 

Favosites prolifi,cus, Billings. .A. :fine large specimen, identified and 
labelled by Mr. Billings himself. 

Streptelasma corniculum, Hall. Several well-preserved examples of a 
rather small Streptelasma, with a well-developed and smooth 
opitheca, precisely similar to the small individuals of S . corni­
cula :figured by Rominger. These Stony Mountain Streptelasnue 
represent the Hudson River. group coral commonly referred to 
S. corniculum, rather than the typical form of that species from 
the Trenton Limestone. 

Crinoidal Stems. Detached joints only. 

Ptilodictya (Stictopora) acuta, Hall. A few characteristic fragments. 

Strophomr;na nitens, Billings. Eight perfect examples of an entirel y 
smooth form of this species. 

Stroplwmena Hecuba, Billings. One dorsal valve. 
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Orthis testudinaria, Dalman. Abundant. 

Orthis subquadrata, Hall. Many perfect and well-preserved specimens 
of an unusually coarsely ribbed variety of this shell. 

Rhynclwnella capax, Conrad. Several large and perfect examples. 

Murchisonia gracilis? Hall. One small cast. 

Cyrtolites ornatus? Conrad. One imperfect cast. 

Ascoceras Newberryi, Billings. Two specimens. 

The collection made by Mr. Ells at ~his locality shows, fit-8i, that a 
largo portion of the mass of Stony Mountain consists of lime8tones, 
with cla}'ey partings, which ar e iden tical, both in their lithological and 
palccontological character s, with the well-known rocks of the Hudson 
River or Cincinnati gr onp of Southern Ohio and elsewhere ; and, 
secondly, that these Hudson River rocks of Stony l\Iountain overlie, 
immediately and conformably, the buff-coloured, fossiliferous and more 
or less magnesian limestones of the Roel Rivet· valley, which have 
already been assumed to be the r cpre::;entatives of the upper part of the 
Trenton limestone. 

At Stony Mormt:iin Dr. Bell also made a small collection of fossils, 
comisting of the following RpocieR. 

Orthis testuclitiaria, Dalman. 

Orthis subquadrata., Hall. 

Rhynchonella capax, Conrad. 

Cheirurus Icarus, Billings. Ono pygitlium. 

Calymene Blumenbachii, Billings, as of Brongniart. An imperfect pygi­
dium. This is the common Calymene of the Trenton and Hudson 
River groups, identified by Billings and Dr. Nicholson with the 
C. Blumenbachii of Emo1rn. Mr. S. A. Miller, however, says that 
the true C. Blumenbachii bas not been found in North America, 
and that the species mistaken for it is the C. senaria of Conrad, 
which latter is a synonym of C. caUiteles, Green. 

A few fossils were collected by Dr. Bell at various places on the 
Churchill and Nelson Rivers, which appear to be of newer age than 
t he Lower Silurian, but which are insufficient to . indicate with much 
probability the exact geological horizon of the rooks in which they 
were found. The following are the localities at which these fossils 
were colloctocl , with notes on the species. 
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8. ~l'HREE MILES EAST OF CHURCIIILL RIVER. 

Pentamerus (Sp. Undt.) Thl'ee casts of the ventral valve of a l'aLher 
finely-ribbed Pentamerus in some l'Cspect8 like P. occidentalis 
Hall, from the Guelph limestone of Elora and Hespclel', Ont. 

9. GrLLA~r's IsLAND, NELSON RIVER. 

Atrypa reticularis, Linnrous. Two specimens. Upper Silurian or 
Devonian. 

10. W ALKER's ISLAND, OXFORD LAKE. 

Atrypa reticularis, Linmeus. Five detached specimens, four with very 
fine ribs and one with remarkably coarse ones. Matrix a pale 
bl'ick-red colom, just like that from the last locality. 

11. YORK FACTORY. (LOOSE.) 

Cyatlwphyllum Davidsoni, Milne-Edwardi;. (=.Acervutaria profunda, 
Hall.) One chal'acteristic but much worn specimen. 

Favosites (Sp. Indt.) .A small rolled and rounded mass, of a species 
with small corallites. 

The fossils from the last mentioned locality are certainly Devonian, 
but they may have been drifted from some distance. 
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LIST OF PLAN'rS COLLECTffiD l3Y DR. B.. J3KLL ~'LROUN"D 
THFJ SHORES OF llUDSON'S BAY A JD ALONG THE 
CHURCIIILL AND NELSON RIVJ:iJHS IN 1877 AND 187D. 

The specimens have beeu kirnlly delermincd 
F.L.S., Albert University, Belleville. 

I. East coast of Hudson's Bay. 
II. Churchill River. 
IIL North end of Lake Winnipeg. 

by Prof. John Macoun, 

' :1 

IY. Neli:;on River between Lake Winnipeg and the coa::;t,ofllud:sull·tl 
Bay. 

A. Plant::; cro::;sing the Arctic Cin:lc. 

UA'.l'ALOGUE. 

Nos. 

RANUNCULACE.iE. 

1 Anemone parviflora, Micbx ................ . 
2 " multifida, D <l ................... . 
3 " Pennsylvanica, Linn ............. . 
4 'fbalictrum dioicum, Linn ..... . ........... . 
5 " Cornuti, Linn ................. . 
6 Ranunculus aquatilis, var. trichopbylluR ..... . 
7 mu!tifid_us, Pursh .............. . 
8 " acr1s, Lmn . .... .......... . .... . 
9 " Cymbalaria .........•.•........ 

10 " sceleratus, Linn . . . . . . . . . . . ... . 
11 " flammula, var. reptans, Gr ...... . 
12 Caltba palustris .. ... ...........•...... .... 
13 Actcea spicata, var. rubra Gr ........... • 

14 Nupbar luteum, Smith (leaf only) .......... . 

FuMARIACE.iE. 

15 Corydalis aurea, Willd .................... . 
16 " glauca, Pursh . . . . . . . ............ . 

1. I II. III. IV. A. 
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CAT.ILOGUE-Continuct!. 

Nos. 

Cnuc1n:n,i,;. 

17 Nasturtium palustre, DC ... ... . 
18 Cardamine hirtiuta, Linn .................. . 
1 fl " pratensis, Linn .. ........... . ... . 
20 Arabis Drummondii, Gr ................... . 
21 Erysimum cheiranthoides, Linn ............. 1 
22 Sisym brium sophioides, .l!'i sch~r ............ . 
23 Dmba incana, Linn ................... . 

VJOLACEM. 

2~ Viola cucullata, Ait ....................... . 
25 ,. canina, var. sylvcstri~ . ............... . 

C!STACEM. 

26 Hudsonia tomentosa, Nutt ................. . 

27 Drosera rotundifolia,_Linn ................. . 

CA TtYOPIIYLLAC~:A·:. 

28 J,ychnis apetrtla, Linn ........... .. .... .... . 
29 Arcnaria lateriflora, Linn ............ . ..... . 
30 peploides, Linn .................. . 
31 Stellm·ia longipes, Goldie .... . ............ . . 
32 Cerastium arvense, Linn ..•................. 
33 " alpinum, Linn .................. . 
34 Sagina nodosa, l!'rcngl .............. . ...... . 

GEl!ANIACE.11'. 

35 Geranium Carolinian um, Linn .............. . 

36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

Pot YGAJ,ACE.tE. 

Polygala Seneca, Linn ........ . 

LEG UMIN OS.&. 

Astragalus Canadensis, Linn ........... .... . 
" hypoglottis, Ker . ............... . 
" alpinus, Linn ................... . 
" frigidus, Gray .................. . 
" adsurgens, Pall . ................ . 

Glycyrrhiza lepidota, Nutt .................. 
1 Hedysarnm Mackenzii, Richard .. . . . ..... ... . 

Vicia Americana, Muhl. .. ....... .. ........ . 
Lathyrus maritimus, Bi gel .. . . . ..... .... .... 

1 

" ochrnleucus, Hook ............... . 
" pal nstris, Linn ..................• . 

I. II. HI. IV. A. 

• 
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CA'fALOGu>;-Continued. 

Nos. I. II. III. IV. A. 

RosAcEn;. 

48 Prunus Pennsylvanica, Linn ................ . 
49 Dryas integrifolia, Vahl ................... . 
50 Geum rivale, Linn. . . . . ....... ... . .... ... . 
51 " strict.um, Ait ............ ........... . 
52 l!'ragaria Virginiana, Ehrh . ............. .. . . 
53 Potentilla Norvegica, Linn ................. . 
54 " Anserina, Linn .................. . 
55 " fruticosa, Linn .. ... . .. .. ..... ... . 
56 " tridentata, A it .................. . 
57 " palustris, i:lcop .... . .... .. . ..... . . 
58 " Pennsylvanica, Linn . ....... ..... . 
59 " nivea, Linn............ . .....•.. 
60 " a rguta, Pur~h ............... . ... . 
61 " flabelliformis, Nutt .............. . 
62 Rubus Chamremorus, Linn ................. . 
63 " triflorns, Richard ................... . 
64 " arcticus, Linn ...................... . 
65 " strigosus, Michx ......•.............. 
66 · Rosa blanda, Ait .......................... . 
67 Amelanchier Canadensis, var. ol.Jlongifolia, Gray 
68 Pyrus snmbncifolia, Ch. & Sehl ............. . 

69 Ribes prostratum, L'Her ... . ........... .... . 
70 " rubrnm, Linn .................... .. . . 
71 oxycanthoides, Linn ........... .. . . . . . 
72 Parnassia palustris, Linn . .. ...... ...... ... . 
73 l::iaxifraga aizoides, Linn ................... . 
74 " Hirculus, Linn: ? .. .......... .. . 
75 " tricuspidata, Retz ........... . ... . 
76 Heuchcra hispida, Pursh ............. . ..... . 
77 Mitella nuda, Linn ........... ... ........ .. . 

HALORAGEAl. 

78 Hippuris vulgaris, Linn ... . .. .... ..... . 
79 Myriophyllum spicatum, Linn ..........•.•.. 

0NAGRACE.iB. 

80 Epilobium angustifolium, Linn ............. . 
81 " latifolium, Linn ................ . 
82 " co!oratum, Muhl •....... .. ..... . . 
83 CEnothera biennis, Linn ............•....... 

84 Heracleum lanatum, Michx . ... .. . . ....... . . 
85 Cicuta virosa, Linn ..•..................... 
86 Sium lineare, Michx . ..... . . . ......... . ... . 

ARALIACEA;. 

87 Aralia hispida, Michx ..................... . 
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CATALOG u F.- Conti 11 ucd. 

Nos. 

C'ORNACEM. 

88 Cornus Canadcnsis, Linn .. ... ..... . ...... .. . 
89 " stolonifera, Michx .. ... ......... .... . 

90 
91 
92 

93 
94 

95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
11 5 
116 

Linnrea borealis, Gronov ........... . 
Lonicera involucrata, Banks .......... ... .. . 
Viburnum pauciflorum, Pylaie . . ...... .. ..... 

1 
RumAc1111,. 

Gali um trifidum, Linn .. ..... .. . . ... ... ... . 
" bore:ile, Linn ... .... ........ . .. . . . . 

Nardosmia palmata, Hook ......... . . . ... .. . 
" sagittata, Benth . ............... . 

Aster graminifolius, Torr. & Gr . . ... . . .. ... . . 
" rostivus, .Ait ..... . ....... .... ... ..... . 
" multiflorus, Linn . ...... . . .......... . . 

Erigeron Canadeuse, Linn ................. . 
" Phi ladelphicum, Linn . .. .. . ........ 

1 

Solidago lanceolata, A.it ............ . .... .. . 
" Canadeusis, Linn ...... ..••...•.... 

Achillroa mill cfolium, Linn ... ......... ..... 

1 
Leucanthemum arctwum, D U ..... ... ... .. . . 
Artemisia Canadensis, l\1icbx ................ 

1 biennis, W11ld .. . . .. . . ... . .. ... . . . 
" . v ul ~3:ris, Linn . .......... ..... ... . I 

Antennana cl101ca, Grertn .......... . .. ... .. . 
" plantaginifolia, R. Er ... . . . ... .. . 

Senecio palustris, Houk ...... . ........ . . .. . 
" ---? ......................... . 
' ' aureus, L., var. obova.tus . . .. ...... .. . 

Arnica foliosa .. .. ... ... . ...... .. .. ....... . 
Hieracium Canadense, hlichx ............... . 
Taraxacum palustre, D C .................. . 

LOB&LJA CEM . 

11 7 Lobelia Kalmii, Linn .... ... . . .. .. ........ . 

0AMPANULACEM. 

118 Campanula rotundifolia, Linn .............. . 

119 
120 
121 
122 
123 

ER10AC.Elll. 

Vaccinium crespitosum, Michx ...... ....... . 
I 

oxycoccus, Linn. . . . . . ..... ... . . 

" 

Vitis-Idrea, Linn .... .. . ..... ... . 
Canaclense, Kalm ........... ... ·I 
uliginosum, Linn . . .... ...•..... 

" 
" 

I. I IT. I ITT. ! IV. 1 A. 
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Nos. 

12·1 
125 
126 
127 
128 
120 
130 
131 
132 
133 

Af'f>ENDCX II. 

C.1TA WGU ,;-Continued. 

Arctostaphylos uva-ursi, Spreng ............ . 
" alpina, Spreng ............. ,. 

Andromeda polifo!ia, Linn .... .. ......... . . . 
Ca sandra calyculata, Don ... . ............. . 
Kalmia g lauca, Ait .. .. . .. ........... . . . .. . . 
Ledum palustre, Linn .............. . ..... . . 

" la~ifoliu~ , Ait ............... . .... -- 1 
Pyrola mmor, Lmn ........ . .. .. .......... . 

" secuuda, Linn ...... , . . ............ · 1 

" rotundifoUa, Linn . . ...... . . . ..... .. . 

134 Plantago major, var . Asiatica, Decaisne ...... . 

PRIMULACEAl. 

135 Primu!a farinosa, Linn .....•......... 
136 " Mist.'l.ssinica, Michx ...... . .. . ... , .. 
137 'l'rientalis Americana, Pmsh ..... . .. . .. . ... . 
138 Lysimacbia ci liata, Linn ........... . ....... . 
139 " tbyrsiflora, Linn . . ...... . . 

LENTJBULIACEiE. 

140 Utricnlaria vulgaris, Linn ....... . . ....... . . 
141 Pinguicula vu lgaris, Linn .... .. ............ . 

SouoPuULARIACg,,,;, 

142 Veronica peregrina, Linn .. . ....... . ....... . 
143 Ca tilleiapallida,Kunth .. .. ............ . .. . 
144 Euphrasia officinalis, Linn . ...... ...• . ...... 
145 Rhinanthus Crista-galli, Linn . . ... . ... .. .. . 
146 Pedicn!aris euphrasioiclcs, t>tepb ............ . 
147 " hil'lmta, Linn ? . ....... . .. . ..... . 

LABIATAl . 

148 Mentha Canadensis, Linn .............. . ... . 
149 Dracocephalum parviflorum, Nutt ........... . 
l 5u Scutellaria galericulata, L . .. . ..... . 
151 t> tachy8 palustris, Linn ......... . .. • .. . ..... 

BoRRAGJNACEM. 

152 Mertensia paniculata, Don .... . ..• 
153 " maritima, Don . .. .............. . . 

GENTIANACEAl. 

154 Gentiana Amarella, var. stricta .... . .... . ... . 
155 Pleurogyne Carinthiaca, Griesb. var. pusilla, Gr. 
156 Menyanthcs trifoliata, Linn . . ... . .••.... •. • . 

57 c 
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CATALOGUF.-Continuccl. 

Nos. 

CHENOP001am11ll. 

157 Chenopodium album, Linn ..... .. ... ...... . . 
158 " glaucum, Linn ............... . 

159 Polygonum aviculare, L inn ................. ' 
160 amphibium, Linn .......•....... 
161 " cilinode, Michx ................ . 
162 " viviparum, Linn ............... . 
163 " lapathifolium, Ait ............. . 
164 Rumex mal'itimns, Linn ................... . 
165 " salicifolius, W einn ..... . ..... . ..... . 

166 Elroagnus argentca, Pursh .... . ............. . 
167 Shepherdia Cauadensis, i utt ... .. .......... . 

SaN'l'ALACEA': . 

168 Coma,ndm umbclla,ta,, Nutt ..... . 

169 Empctrnm nigrum, Linn .. ..............•.• 

U!tTJCACF.A-J. 

170 Urtica gracilis, Ait ... . ..... . .............. . 

BE'l'ULACE1li. 

171 Bctuht glandulosa,, Michx . .....•..•. ........ 
172 Alnns inc·ana, \Villd ... ................... . 

SALICACE1l~. 

173 Salix candida, Willd ... .. . . .... .... ..... ..• 
17 4 " myrtilloides, Linn .........•.... ...... 
1 7 5 " vcsti ta, Pursh .......... ... ..... . .... . 
176 " ---? ............................ . 
177 " ---? ..... ...... ······ .. . ........ . 

178 
179 

180 
181 

CONIFERA':. 

Juniperus communis, Linn ...........•. 
" Sabina, var. procumbens ... ..... . . 

I . . TYPl1ACE11; . 

Spargamum simplex, Huds .......... . 
minimum, Baubin .....•........ 

I. II. III. IV. A. 



Nos. 

182 
183 
184 
185 

l8G 

kPP"BNDT X H . 

CATA Loe: UF.-Continucd. 

N AIADACE;l•:. 

Potamogeton lucens, L ..... . .. . ... . ....... . 
rufescens,Schrad . ..... .• .. ..... 

" pectinatus, Linn .. . ........... . 

" perfoliatus, Linn ........ .. ... . 

• ALISMACEAl. I 
Triglochin maritiunun, Linn .............. . . 

0RCBIDACE.IB. 

187 Habenaria rotuudifol ia, Richard ............ . 
188 " hyperborea, Lind!. ..... .. ... . ... . 
189 Spiranthes Romanzoviana, Cham .... .. ..... . 
190 Corallorhiza iunata, R . Br ...... . ...... . . . . 
191 C,vpripedium guttatum, Swartz? . .. .. ... . . . . 

lRIDACEAl. 

l!l2 Sisyrincltium Bermudianum, Linn .......... . 

LILIA CEA-]. 

193 Smilacina trifolia, Desf. ..... . ............. . 
194 " bifolia, Ker ................ . .... . 
l 95 " stcllata, Desf. .. . . ... . . ......... . . 
1% Li lium Philade lphicum, ]~inn .... . . . .. . . . .. . 
J 97 'l'oficldia palnstris, Tiuds ..... . .... . ........ . 

.TUNCACE;B. 

198 Luzula parviflora, var. melanocarpa Gray . . .. . 
189 Juncus al pin us, var. insignis FrieK .......... . 
200 " nril ticus, Dethard . . ....... . ... . . . .. . 
201 " tennis, Willd ............. . ... . .... . 

CYPERACEiE. 

202 Elcocharis palustris, R Br . ...... . ... .. .... . 
203 8cirpus atrovircns, Muhl .... . ........ .... .. . 
204 " validus, Vahl .......... . . . . . ....... . 
205 Eriophorum gracile, Roth .. .. .. . .... ...... . 
206 Carcx aristatit, R. Br.? ... . ........... . ..... . 
207 " a urea, Nutt ........... . ............. . 
208 cancsceus, Linn . . . . . . . . .... . ...... . . 
209 " gynocrates, Wormsk ........ . •..... .. 
210 " scoparia, Scbk . ............... . ..... . 
211 " straminea, Schk . . ............. . .... . 
212 " stricta, Lam ..... ..•. .. . . . ........... 
213 " vcsicaria, Linn .... .... .. . .. . . . ..... . 
214 " vulpinoidea, 111ichx ....... . ..... ... . . 

59 c 
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C,1T,1WGUE-Continucd . 

I . II. III. IV. A. 

--------------------- --- --- --- ------
Nos. 

215 Alopecurus ari ~tulatu s, Michx ..... . ....... . 
216 Calamagrostis Langsdorffii, Trin .. .... . ..... . 
217 Agrostis scahra, Wille! ..................... . • 
218 Glyceria ftuitans, 'R. Br ...... . ...... .. .... . 
219 Poa alpina, Li1m .. .... ..... .... . . . ....... . 
220 " scrotina, Ehrh . . . ... ...... ............ . 
221 " lax:i, Emnke . . . . . . . . . ...... ... ... ... . 
222 Festuca ovina, Linn ... .... .. ............. . 
223 Elymus clasystachyum .. .. . ..... .......... . 
224 Hordeum jubatum, Linn.. . ......... .. .... . 
225 Beckmannia erucroformi s, Hook ............ . 

EQUISETACEM. 

226 Equ isetum sylvaticum, Lin:i .... . .......... . 
227 " limosum, Linn .... . . ......... ..• 

F1LICES . 

22S Polypddium vulgare, Linn ......... . . .. .. .. . 
229 Asplenium Tricbomanes, Linn .. • ........ . .. 
230 Aspidium fragrans, Swartz . . .......... . .... . 
231 " spinnlosum, Swartz .. ............ . 

var. dilatatum, Gr .... . . . ....... . . 
232 Cystopteris fragili s, Bernb ..... .. . . . ....... . 
233 Woodsia Ilvcnsis, R. Hr . ........ ..... ..... . 
234 Botrychium Lunaria, Swa1·tz ..... .. . ••...... 

LvcoP001ACEAl. 

235 Lycopodium c: laYatum, Linn ..... . ... . 

Muser. 

236 1 Sphagr;ium subs~cundum, Nees .......• • ...•• 
237 Polytnchum st.nctum, Hook . • • . • • . . . . . . .. . 



APPENDIX III. 

LIST OF FRESH-WATER MOLLUSCA FROM MANITOBA 
AND THE VALLEY OF THE NELSON RIVER. 

The following list includes some species collected in Manitoba, which 
Mr. Whiteavos, of the Geological Survey, has kindly determined. 

LAMEL LIBRANCHIATA. 

1. Unio rectus, Lamarck. Red River, Manitoba .. 

2. Hyridella (?) radiata, Lamarck. Numerous in Lake Winnipeg and 
the Nelson River. 

3. Hyridella luteola, Lamarck. ( = Unio siliquoideus, Barnes.) Rod 
River, Manitoba. 

4. Lanipsilis flavus, Rafinesque. (=Unio rubiginosus, Lea.) Rod 
River, Manitoba. 

5. Theliderma quadrulus, Rafinosque. ( = Unio lachrynwsus, Loa.) Red 
River, Manitoba. 

6. Dysnomia pticata, Lesueur. Rod River, Manitoba. 

7. Metaptera alatus, Say. Rod River, Manitoba. 

8. Complanaria complanata, Barnes. Common in tho Nelson River, 
but larger and finer in the Red and Assiniboine Rivers. 

9. Strophitus Pennsylvanicus, Lamarck. (=Anodonta undulata, Say.) 
Lake Winnipeg and Great Playgreen Lake. 

10. Anodonta (Sp. uncertain.) Red River at Winnipeg. 
N o::i. 4, 5 and 6 are charactel'istic Western species. 

11. Sphceriurn'transversum, Say. } Both found in numbers in the 
stomachs of sturgeon caught in 

12. Sphcerium striatinum, Lamarck. Great Playgreen Lake. 

GASTEROPODA. 

13. Valvata (Tropidina) tricarinata, Say. Found in the stomachs of 
sturgeon caught in Great Playgreen Lake. 

5 
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14. Limncea stagnalis, Linne. Lake Winnipeg, Nelson River and lakes 
and rivers to the south-eastward. 

15. Linnophysa catascopium, Say. Great Playgroou Lake. 

16. Physa heterostropha, Say. Inhabits the same waters aH .Limncea 
stagnalis. 

17. Bulinus hypnorum, Linne. Ponds in Manitoba. 

18. Belisoma trivotvis, Say. Around Winnipeg and in Manitoba. 

19. Helisoma bicarinatu.~, Say. Lake Winnipeg. 

20. Segmentina armigera, Say. Abundant in Groat Playgreen Lake. 



APPENDIX IV. 

LIST OF LEPIDOPTERA FROM THE NELSO AND CHURCHILL 
RIVERS AND THE WEST COAST OF HUDSON'S BAY. 

Herr Geffcken of La Tour de Peilz, Switzerland, has kindly supplied 
the following list of the Lepidoptera of the region explored. The 
specimens were collected by the Venerable Archdeacon Kirby (now of 
London, England), who laboured for many years in this and other 
parts of the Northwest Territory. 

l. Papilio Tlll'nns, Linn . 

2. " Zolicaon, Boisd. 

3. Colias Christina, Edw. 

" Chippewa, Ed. 4. 

5. 

6. 

" Nasi.es, Boisd. Churchill. 

" Nov. sp. Allied to C. Hecla and C. Boothii, hut distinct 
from both . Found at Churchill or north of York Factory. 

7. Danais Archippus, Fab. 

8. Argynnis Tl"iclaris, Hub. 

9. " Frigga, Thunb, var. Laga. 

10. " Atlantis, Edw. 

11. " Freya, Thun b. 

12. " Chariclea, Schneid. 

13. Melitrea Tharos, Drury. 

14. Vanessa Milberti, Godt. 

15. " Hunter, Drury. 

16. 

17. 
18. 

" 
" 
" 

Cardui, Linn, 

Atalanta, Linn. 

Antiopa, Linn. 

19. Limenitis Arthcrnis, Drury. 

20. Erebia Discoidalis, Kirby. York Factory. 

21. " Fasciata, Butler. North to Churchill. 

22. " Nov. sp. North Churchill. 
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23. Satyrus Nephele, Kirby. 
24. Chionobas Jutta, Huhn. York Factory. 

25. Polyommatus Xanthoides ? Boisd. 

26. Macroglossa Flavofasciata? 
27. Alypia Maccullochi ? Kirby. 

28. Telea Polyphemus, Linn. } E 'd 1 1 f y k F t v1 ent y sout i o or ac ory. 
29. Platarctia Parthenos,Fab. 



APPENDIX V. 

LIST OF COLEOPTERA COLLECTED BY DR R. BELL IN 1879 
ON THE NELSON AND CHURCHILL RIVERS. 

The species of Coleoptera collected during my exploration of the 
Nelson and Churchill rivers have been kindly determined by 
Dr. J. L. LeConte of Philadelphia, who has forwarded the following 
list of them. 

1. Cara bus tredatus, Fabr. 

2. Nebria Sahlbergi, Fisch. 

3. Calathus ingratus, Dej. 

4. Platynus ruficornis, Lee. 

5. Pterostichus orinonum, Leach. 

6. " empetricola, Dej. 
7. Amara hromatopus, Dej. (=Stereocerus similis, Kirby & Lirus 

lacustris, Lee.) 

8. Dytiscus confiuens, Say. 

9. " anxius, Mann. 

10. Gaurodytes lutosus, Crotch. 
11. Gyrinus (immature and undeterminable). 

12. Lathrobium simile, Lee. 

13. Silpha Lapponica, Linn. 

14. " trituberculata, Kirby. 

15. Coccinella 12-maculata, (=incarnata, Kirby, picta, Randall.) 

16. Hippodamia quinque signata, Kirby. 

17. Buprestis Nuttalli, Kirby. 

18. Melanophila Drummondi, Kirby. 

19. Chrysobothris trinervia, Kirby. 

20. Photinus (Ellychnia) corruscus. (small var.) 

21. Podabrus, allied to piniphilus. 

22. Telephorus fraxini, Say. 
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23. Criocephalus agrestis, Kirby. 

24. Xylotrechus undulatus, Say. 

25. Acmrnops pratensis, Laich. (=strigilata, Fab.) 

26. Lcptura subargentata, Kirby. 

27. 
28. 

" 
" 

sex-maculata, Linn. 

chrysoco~a, Kirby. 

29. Monohammus scutellatus, Say. 

30. P ogonocherus mixtus, Hald. 

31. Orsodachna Childreni , Kirby. 

32. Odoxus vitis, Linn. 

33. Chrysomela spil"em, Say. 

34. Goniocte 11 a arctica, Mann. 

35. Graptodera bimarginata, Say. (=Plicipennis, Mann,=vitivora, 
Thomas.) 

36. Stenotl'achelus arctatus, Say. 

37. Meloe Amerieanus, Leach.(=angusticollis, Lee.) 

38. Lepyrus colon, Iiinn. 



APPENDIX VJ. 

LIST OF BIRDS FROM THE REGION BETWEEN NORWAY 
HOUSE AND FORTS CHURCHILL AND YORK. 

The following is a list of the birds, of which either the skins or the 
eggs were actually obtained, in the region between Norway House and 
Forts Chlll·chill and York. Many other species were noted, and a list 
of these is reserved to be verified and enlarged the coming season. I 
am indebted to Mr. II. G. Ven nor, of Lhc Geological Survey, and Mr. P. 
Kuetzing, naturalist and taxidermist, for assititing in the determination 
of the skins. Several of these were given to me by Dr. Percy Mathews 
and Mr. Ilenry Johnstone, of York Factory. 

1. Halicetus lencocephatus, Bald eagle. RaLhcr scarce. 
2. Pandion halicetus, Bl'iss. ; Osprey, or Fishing eagle. Common. 

Several nests seen along the Churchill and Grass rivers. 

3. Falco comrnunis, Gm.; Peregrine or Duck h::twk, male. York 
Factory. 

4. " colurnbarius, Linn. ; Pigeon hawk. Norway House to Fort 
Churchill. 

5. " sparverius, Linn.; male. York Factory. 
6. " sacer, Forst.; Ger-falcon. York Factory. A fine specimen, 

presented by Mr. Fortescuc. 

7. Buteo borealis, Gm.; Red-tailed hawk. Fort Churchill. 

8. Brachyotus patustris, Bcc:lisL.; Swamp owl. ForL Churchill and 
York Factory. 

9. 1\Tyctea nivea, Daudin ; Snowy owl. Abundant throughout the 
district in winter. 

10. Surnia ulula, var. Hudsonica, Gm.; Hawk owl. Fort Churchill 
and York .Factory. 

u. 

12. 

Corvus Americanus, Aud.; Common crow. On Lake Winnipeg the 
young were able to fly in the beginning of July. Not 
often seen in the woods. Common on Hudson's Bay. 

" corax, Linn. ; Raven, or Barking crow. Breeds throughout 
the district. 
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13. Ceryle Alcyon, Linn.; King-fisher. Lake Winnipeg to York 
Factory. Rare towards Fort Churchill. 

14. Colaptes auratus, Linn.; Yellow-shafted woodpecker. Very numer­
ous, owing to the abundance of food afforded by the 
extensive brules. The Hairy Woodpecker is also very 
common. 

15. Collurio borealis, Vieil. ; Great northern shrike. York Factory. 

16. Loxia leucoptera, Gm. ; American cross-bill. A specimen, which 
flew on board ship in Hudson's Strait, was presented by 
Dr. Mathews. 

1 '7. Quiscalus purpureus, Bartr. ; Purple blackbird. York Factory. 

18. Scolecophagus ferrugineus, Gm. ; male, Rusty Grak le. York Factory. 

19. Melospiza melodia, Wils. ; Song-sparrow. Norway House. 

20. Dendrreca cestiva, male, Gm.; Yellow-poll warbler. York Factory. 

21. Eremophila alpestris, Forst.; Shore lark. Fort Churchill and York 
Factory. 

22. Plectrophanes nivalis, Linn.; Snow Bunting. York Factory. 

23. Turdus migratorius, Linn. ; American Robin. Common throughout 
the district. • 

24. Tachycincta bicolor, Vieil.; White-bellied swallow. York Factory. 

25. Chordeiles Yirginianus, Gm.; (western variety) Night hawk. York 
Factory. Common southward. The Whip-poor-will was 
not seen nor heard north of Norway House. 

26. Lagopu,s albus, Gmel. ; Willow ptarmigan. Abundant at Churchill 
and York in winter, and comes as far south as Norway 
House. 

2'7. Bona:sa umbellus, Linn.; Ruffed grouse. Rare as far north as York 
Factory. 

28. " Oanadensis, Linn.; Canada grouse. Rare at Fort Churchill. 

29. Pedirecetes phasianellus, Linn. ; Pin-tailed grouse. Some of these 
birds were shot near Dog's Head, Lake Winnipeg. 
Thence I have found them eastward as far as Long Lake 
and Pie River on Lake Superior. 

30. Strepsilas interpres, Linn. ; Turnstone. York Factory. 

31. Grus Canadensis, Linn.; Sand-hill crane. Norway House. 

32. Botaurus minor, Gm.; Little bittern. York Factory. 

33. Gambetta flavipes, Gm.; Yellow-shanks. Common throughout the 
district. 
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34. Oarnbetta rnelanoleuca, Gmel. ; Tell Tale: Stone Snipe. Norway 
House. 

35. Tringoides rnacularius, Linn. ; Spotted sandpiper. Norway House 
to York Factory. 

36. Nurnenius borealis, Forst.; Eskimo curlew. Abundant in July and 
August at Fort Churchill, as were also the Hudsonian 
Curlew, Golden Plover, and other species of which no 
specimens wet"e brought home. 

37. Aegialitis semipalrnata, Wilson. Semipalmated Sandpiper. York 
Factory. 

38. Larus argentatus, Brunn; Herring gull. Fort Churchill. 

39. Sterna hirundo (?), Auct. ; Black-headed tern. Very common in 
the larger lakes and on the shores of Hudson 's Bay. 

40. Erisrnatura rubida, Wils. Ruddy Duck. York Factory. 

41. Anas boschas, Linn.; Grey or SLock duck, or Mallard. This is the 
commonest duck in the district. Breeds in considerable 
numbers along the Nelson and Little Churchill Rivers. 

42. Dafila acuta, liinn.; Pintail duck. Breeds near Norway House. 

43. Bucephala clangula, Linn. ; Common Golden-eye or " Tree Duck. " 
Also breeds near Norway Hou c. 

44. Spatula clypeata, Linn.; Spoon-bill duck. On Lake Winnipeg the 
young were nearly fnll-grown ill the beginning of July. 

45. Querquedula Carolinensis, Gm. ; Groen-winged teal. Veq common 
near Norway Rouse; scarce northward. 

46. Mergus cucullatus, Linn.; Hooded mergansel'. Young going south 
in flocks on the Nelson River in September. 

47. " merganser, Linn.; Red-headed merganser. Common through­
out the diRtrict. 

48. Pelionetta iierspicillata, Linn. Surf Duck. York Factory. 

49. Anser Oanadensis, Linn.; Cauada goose. Breeds in considerable 
numbers along the Churchill River. Most of the young 
could fiy in Lhe beginning of August. 

50. " hyperboreus, Pal., var. albatus ; Lesser snow-goos~. One 
:-;pecimen which had been shot at Fort Churchill was pre­
sented by Mr. J. R. Spencer. I s very rare on the west 
side of Hudson's Bay. 

51. Anser hyperboreus, Pal.; Common White wavy. Abundant at 
Churchill and York during the spring and autumn 
migratiorn;. 

6 
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52. Cygnus Americanus, Sharpless; Whistling swan. A few are shot 
every spring at Fort Churchill, from which place a speci­
men was presented by Mr. J . R. Spencer. 

53. Petecanus fuscus, Linn .; Brown pelican. Breeds in the smaller 
lakes near Lake Winnipeg anu north-westward. Several 
specimens were shot in Lake Winnipeg in October. 

54. Colyrnbus septentrionalis, Linn.; Red-throated diYer. York Factory. 

55. " 

Mr. Ross haR shoL a spec imen fly ing pasL at Norway 
llouRc. 

torquatus, Brunn; Great Northern diver. Bl'ecds in many 
lakes throughout the district. .Mr. Fol'tescuc informed me 
that in t he spring of 1878, juRt aftor the ice broke up at 
York Factory, great numbers of theRe birds congregated 
in the mouth of Hayes' River, a circumstance which had 
ncYer been obAcrvcd in any prev ious season. 

The Passenger Pigeon was seen in small flocks in the upper pa1·L of 
the Nelson River in the beginning of September, 1878. It very rarely 
passes York _Factory, and has never been known at ForL Churchill. 
The common American Snipe was met witl1 near t he Nelson River 
above Split Lake. I saw one specimen of t bc Woodcock at York 
Factory in the end of August last. This bird is not uncommon in 
:ill anitoba, although the fact is not generally known. The Pi11 e 
Grosbeak was frequently seen on th e Churchill RiYe1· in the end of 
July, showing tbat it probably breeds in this region. 
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VARIATION OF THE COMPASS. 

The following list shows the variation of the compass in twenty-one 
localities in the territory explored during the season. The observations 
wore taken wiLh as much care as was possible while making such a 
rapid survey of an extensive region, whern one had to nttond, unaided, 
to such a variety of different matters. The local attraction, which exists 
in many places, oRpecially among the Laurentian and Huronian rocks, 
sometimes renders it difficult to ascertnin Lhe true Yn l'i ation for any 
locality . Sir Hemy Lefroy (who visited thi s region in 1843-44) , in a 
letter which I have received from him on thiR imbject, sa.p; :-"I used 
a new 7-inch compass, and used it carefully, but the r cimlts differ 
much more than I can accounL for. This iR particularly the ca!:le 
where a change of geological formation occurs-say, for example, 
about the narrOWb of Lake Winnipeg-and I should. be greatly in­
terested in a good comparison by means of A.M. and P.M:. sights on 
Lho 'Dog'R Head ' and the 'l3L1ll's Head,' and on the opposite side to 
both. * * About Oxford Lake I have 12° 58', 10° 11', 14° 21', in 
near proximi ty." Among other cauRes influencing the >ari ation in 
this region, besides that of change in geological formation on a large 
scale, above al lud ed to, I have noticed beds of magnetic iron, deposits 
of ii-on sand, dykes of diorito, great magnetic boulders, sudden change 
in the general level in passing from one region to another, proximity 
of a cliff or bank ot· even of a thick g rove or (when very close) a 
single large tl'ce. 

V n ri>Ltion E. 
l. Little Churchill River, 24 miles south of its junction with the 

Great Churchill. (The north side of the "forks" being in 
!at. 57° 30' 57.34" and about long. 95° 30')·............. 11° 30' 

2. Little Churchil l River, 5 miles north of last ....... . :..... .. 10° 30' 

3. At the north side of the junction of the Littl e with the Great 
Churchill River, in the above latitude...... . . . . . . . . . . . . 12° 30' 

4. Great Churchill River, 22 miles north of the above junction.. 15° OO ' 

5. Great Churchill River, 27 miles from its mouth. .......... . 6° 30' 

6. Fort Churchill , on the west side of the river, 4 or 5 miles from 
its mouth. (Lat. 58° 441 43.04")...... . . . . . . . . . . . . . . . . 11° 001 
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7. York Factory, S. W. side of the fort. (In 1878 I found only 
about 5° 301 a t the N. E. side, but there appears to be some 
local attraction there) .. . . . . . ............ ...... .. ... .. 

8. Hill River, about 20 miles above its junction with Fox River 
(1878) .................. ... .. . ......... .. ........... . 

9. Nelson River, 63 miles from Point of Marsh, or the N. E. 
extremity of Beacon Point ...... ... .... . .............. . 

10. Nelson River, First (or lowest) Limestone Rapid, (!at. 
56° 361 6."), about 77 miles in a straight line from Point 
of Marsh ..................... .. ... . ............ . • .. .. 

J l. Nelson River, Broad Rapid, 23 miles S. W. of last . .... .. .. . 

12. Nelson River, outlet of Split Lake. (Lat. 56° 161 2711) ..... . 

13. Grass River, outlet of Witchai ("Stinking ") Lake, about 12 

miles S. W. of the upper end of Split Lake, or about !at. 56° .. 

14. Nelson River, north side of outlet of Sipi-wesk Lake, at south 
end of Cross Portage. (Lat. 55° 13' 29.3811) ...• . .......• 

15. Nelson River, Chute at outlet of Duck Lake (Duck Portage) .. 

16. Nelson River, 12 miles below White Mud Fn.l ls. (Lat. 
54° 45' 48.14 11) ••••••••••••••••••• •• • • ••• ••••••••••••• 

17. Nelson River, Western Channel of l:<:ast River, 5 miles south 
of Pipcstone Lake ........... ....• . . ... . .............. 

18. Nelson River, Junction of Pine River with East River, 6 mil es 
above Sea River Falls ............ .. ..... ... .. . ...... . . 

19. Norway House .............................. , . ......... . 

20. Point at cast cud of Mossy Point (at outlet of Lake Winnipeg) , 
a Lout one mile north of Warren's Landing ............. . 

21. Lake Winnipeg, north side of Poplar Point, near extremity .. 

70 001 

9° 451 

8° 451 

11° 301 

11° 301 

18° 00 1 

16° 301 

16° 301 

19° 15 1 

14° 301 

16° 301 

16° 001 

14° 00 1 

I 6° 45 1 

15° 151 

I am indebted to Sir J. H. Lefroy, of London, for tlie following 
"memorandum of observations of variation on Lake Winnipeg in 
1843-44." 

l. Fort Alexander ........................................ . 
2. Grassy Narrows .... .. . . ... .. ... ................ . ... .... . 
3. Opposite Bull 's Head ............................. . ..... . 
4. Opposite Dog's Head ................................... . 
5. By Beren's River ........................ .. ......... . ... . 
6. Point near Wesleyan Mission . ... . ... ..... ........ ..... .. . 
7. By Mossy Point . ....... ........ .... .. . •......... . ....... 
8 . A little beyond (lat. 52° 291) ....... ...... . . ....•. .. . • .... 

9. Norway House . ............. .. .................. . .... .. . 
10 . Second Rocky Point ........ . ...................... .. .. . . 

Vtiriation E. 
13° 561 

14° 14 1 

16° 181 

15° 24 1 

16° 551 

14° 261 

19° 23' 
15° 27 I 

15° 131 

17" 03 1 

The following were taken in 1877 in connection with the Dominion 
Lands Department:-

Mouth of Poplar River, cast side Lake Winnipeg 
Black River, north of Winnipeg River ......... . ............. . 

15° 201 E . 

13° 00' E. 
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To AU'RED R. C. SELWYN, F.R.S., F'.G.S., 

Directo1' ef the Geological Survey of Canada. 

Sm,-Thc geological maps accompanying this report include un 
area of about 6,000 square miles, surveyed by us in southern New 
Brnnswick up to 1878, assisted in 1877 and 1878 by J\fr. Wallace 
Broad, B.A., and in 1877 by Mr. Frank Adams, B. Ap. Sc. Detailed 
reports on various portions of the area have already been published 
from time to time in the annual Reports of Progress, and the present 
report may be regarded as a resume of these, with a general st1ttement 
of the results of the work to date, especially in relation to the geologi­
cal structure of the region. The difficulties presented over a large part 
of the area, from the 'yoodcd and unsettled character of the country, 
have rendered the working out of the detailed structure in many places 
almost an impossibility, and the authors wish it to be understood, that, 
while they believe the maps as now presented al'e in the main correct 
as to general features, Home portiom; may be found, upon future and 
more dcLailcd examination, to require amendment. Especially does 
this apply to the Silurian belt in western and northern Charlotte and 
its extension east into Queens and KingR, where lack of roadR and 
good cxpotiureR, together with an entire ub~cnce of fossils, have ren­
dered the assigning of this gl'oup to any definite horizon a vct·y difficult 
matter; and for the present, although within the area there are rocks 
which possess, lithologically, many characters in common with the 
recognized pre-Cambrian as well as others of Silurian aspect, it has been 
thought best to assign them provisionally to the Cambro-Silurian as 
most in accordance with their apparent stratigraphical i;osition. The 
outlines of the different formations have been carefully traced and their 
stratigraphical relations in most cases clearly made out. In addition 
to the geological, a large amount of necessary topographical work has 
been done. Smveys of roads have been made by odometer, chain and 
pacing throughout the whole of the counties of Sunbury, Queens, 
Kings, St. John and .Albert, with portions al. o of Charlotte and West­
moreland, as well as many streams and coast sections. In addition to 
the working ont of the general geology, special examination have 
been made of the Grand Lake coal field in 1872-73; of the Albert and 
Beliveau mining areas (Albert shalcs) in 1876; of the copper mincH 
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along the southern coast in 1877, aocl of the anthracite mine at Lcpreau 
iu 1878. In constructing the maps, the SL. John River and the coast 
lines have been laid clown from the Admiralty chart!; corrected from 
the Unit.eel States Coast Survey; the parish and county lines, with a 
large portion of the streams and lakes, are from the most recent data 
in the Crown Lands Department at J1'rcdericton; the railways arc 
taken from accrcclitccl plans, while tho roads have been surveyed prin­
cipall y by ourselves. 

We arc, :;il', 

Youl' obedient ,;crvauti;, 

1\IoNTltEAL, lst May, 1880. 

L. W. BAILEY, 

G. F. MATTHEW, 

R. W. ELLS. 



REPORT 

ON THE 

GEOLOGY OF SOUTHERN NEW l3RUNSWICit1 

EMBRACING THE COUNTIES OF 
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The geological fo l'mations described in this l'epol't may be stated thn:;: 
I. Pre-Cambrian. 

II. Cambrian . 

III. Cam bro-Silurian. 

rv. Si lurian . (Upper Silul'i an of preYious L'eports.) 

V. Devonian. 

VI. Lower CarboniferouR. 

VIJ. Middle Carboniferous. 

VIII. Triassic. 

I. PRE-CA~IBRIAN. 

The rocks comprised under this heading include the Laul'entian of Previous 

18170-71 and the three former divisions of the liuronian Coastal Cold- exp loration of 
' - ' ' 

1 

' these rocks. 
Ul'OOk and Kingston; but for the purpose of more fully illustrating the 
report of 1870-71, the portion then described as Laurentian is indicated 
by a different. color on the map. The results of the subsequent exam­
inations of the rocks of thiH group, ])L'incipally in 1876-77-78, when the 
extent and stratigraphical rel::ttion s of the various members were 
cal'efully studied and defined, have been stated in the report of 1817-78. 
The different divisions were then fotrnd to be in ascending order. 

1. Basal Ol' probable Laurn11tian l'OCkR, comprising Ryenite, gneiss 
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Subdivision; orand f'eli:;iLc, the former ofLc11 chloritic or talco:;c, and described i11 
Prc-Cu.mbrittn. former rcporLi:; as protoginc. 

DiviRion 2, 

2. An upper portion comprii:;ing also i:;ycnitc and gncit:is, with 
quartzite, felsite and limci:;tonc, mica and fcl:;itc :;chists and black 
graphitic slates. These two divisions form what has in eadicr reports 
been regarded as con:;tituting the Laurcntian area of the :;outhcrn 
portion of the province. 

3. Red, grey aml blackish pcLro:;ilcx and fchiitc, with brccci:L con­
glomerates, <lioritc:;, amygdaloi<lal a:-;h rocks and fcli:;pathic conglome­
rates, with grey fclHpalhic sandtitonc:;, constituting tbe Col<lbrook 
divi:;ion of tbc IIuronian of previou:; rcportt:i. 

4. ChloriLic, foli:;patbic and talcosc ::1chi!:lt, often a ;;chisto:;c cong lo­
merate, intcr:stratific<l with bed,' of i1urplc ash rock and :unygdaloid, 
and purple conglomerate and clay slate, with pale grey and pyritouR, 
ru:;ty-wcathcring fcl:site and feli:;pathic quartzite. 

These constitute the Coastal division of the Iluronian of former 
reports. 

5. Reddish and grey fclsitc, often hard and fiinty, fclspathic and 
chloritic schist, with dioritc, hornblende schist and granitoid and 
gneissic rocks, with heavy beds of slate conglomerate and fe li:;ite 
conglomerate and clay slate in the upper portion. 

These constitute the Kingston division of the Huronian of former 
report;;. 

Of the relations of Division 2 of the above series (mica schist, lime-
stone and fine gneil:ls) to the main body of coarse sycnite and sycnitic 
gneiss (Division 1), nothing further is known than is contained 
in the report of 1870-71, wherein they are described as the "upper 
series of the Laurcntian area." The greatly broken and disturbed 
character of this supposed "upper " series, the obscure stratification 
of much of the underlying group, together with the frequent occur­
rence of intrusive masses, combine to make the determination of its 
position difficult. There can, however, be no question that the bulk of 
the calcareom; and silicious strata met with in this area are more recent 
than the coarse granitoid rocks with which they arc associated, while 
both arc at many points seen to pass beneath the Cambrian or Prim01·­
dial Silurian. Their principal ma:;s forms a long, irregularly lenticular 
belt extending from the vicinity of South Bay on the west side of the 
St. John River, across this stream and through the parish of Portland 
through and beyond Torryburn, while a second but narrower belt 
skirts the southern edge of the Laurentian area, appearing on either 
side of Musquash Harbor, crossing the penin:;ula of Pisarinco and 
reappearing near the suspension bridge of the St. John River. At 
Lily Lake, near St. John, the limestones of this latter belt pass beneath 
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a narrow hand of schistoso polrosilioious sLraLa of the Coa::;Lal (1Iut·011-
ia11) group (Division '1), which int01Tono boLwoen them and the ba ·al 
bod::; of the rrimorcli~tl. 

In the eastern portion of the metamorphic al'oa other rock::;, presum­
ably representing the upper portion of Division 2, and embracing 
limestones and dolomi tos of I1aurcntian aspeoL, arc met with in eastern 
King.' and Albert, forming two anticlinal ridges, which are separated 
by the rock::; of Division 4. 

The rncks of Division 3 arc most oxto1rnivoly oxpo::;ed along the Division 3. 

county lino of SL. John and Kings. Their eastern limit i::; in the 
northern part of llfochanic sottlon1011t in Kings county, where the 
poLrosilioious and slaty portions are found ap1)arently resting upon 
strata which bear some rm:omblance to those of Divi t:1 ion 2, from 
which, however, they are in places separated by intrusions of diorite 
and po;;sibly by faults. West of Donegal settlement the rooks of this 
group increase rapidly in breadth, and on the Shopody road, where 
they arc well exposed between Hammond River and Londonderry post 
office, they have a superficial breadth of about seven miles. Over 
portions of this area, however, as in Long and Filamaro settlements, 
they are in part covered and concealed by the schistoso and amygda-
loidal beds of Division 4, which also flank them upon their northern 
and southern sides. At Handford Brook and thence westward to St. 
John, the liuronian rncks are separated into two belts by the Prim01·-
dial Silurian (Cambrian), and they are also covered over, on the east 
side of St. John Harbour, by the Mispeck Devonian. With the possible 
exception of Mechanic settlement, no instances of direct superposition 
of the rocks of Division 3 on those of Divisions 2 and 1 have been 
observed. As, however, the rooks of that division, being largely made 
up of volcanic or semi-volcanic material, are extremely variable in 
thickness and character, but little stress can be placed upon ~heir 
absence, while the distinct superposition of Division 4 upon Division 
3, as well as upon Division 2, leaves no reasonable doubt as to their 
true succession. 

The relations of Division 4, the so-called former Coastal group, to the Division 4. 

petrosilicious rocks of Division 3 are well seen along either of the roads 
running southerly or south-easterly across the county of St. John, but 
especially along the line of the St. Martins and Upham railway, between 
Upham and Quaco, or on the Lower Quaco road either side of Blooms-
bury Mountain. In passing from the one to the other at these several 
points, there is often, though not always, a somewhat abrupt change of 
dip, the higher beds, or those of Division 4, dipping at a much lower 
angle than the bods upon which they rest, while along the same line of 
contact it is not uncommon to find masses of coarse breccia conglomer-
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aLc in whieh the fragment:> m·c largely of pctrosilex derived from Lhe 
i 11 f'crior group. lL is, however, qumitionable whether the unconforma­
bility thuoi indicaLed i8 sufficicnL Lo prove the fact of any considerable 
lapse of Lime as having occurred between the two, they being very 
gcncmlly found Logothcr, and exhibiting · many features of cl0tm 
resemblance, more CHpecially a:; regard:> the abundance in both of 
volcanic products. The extreme tinenc ·s of many of Lhe rocks of 
Division 3, together with Lhe prevalence of breccias and the frequent 
absence of recognizable ::itraLi fication, in contraf.lt with the schistose 
charac:lcr of Divi;;ion 4 and Lhe abundance in the latter of coan;c 
conglomerate:;, may be cxp laincu upon the :;uppot>ition that Lhey rc~u l t 

from difference:; in the conditions of deposition. 
In addition to the main beltt; of Coastal rocks (Di\'ision 4) above 

de:;cribod; areas of more limiLod extent arc at various point::i met with 
O\'erlying or occupying low syncline:; of the Coldbrook group (Division 
3), as in the valley of Black River, near GarncLt :;ettlement, in Golden 
Grove and elsewhere. 

Division 5. Division 5 derives its name from itl:l great dovelopmen t in the King­
King•ton group ston peninsula, which is almost entirely composed of the rocks of th is 

group, and whence it may be traced wcsLward to the shores of Beaver 
Ilarbour. The age and cquivalency of the1:>c Kingston rocks, as well 
as the ::iomewhat :;imilar belt of i,;Jatc and diorite occupying the 
.M:ascarene penin1:>ula and thence extending through the chain of the 
western isles, have been subjects of much di8cussion; the uncertainty 
a;; to their true position arising in part from the difficulty of obtaining 
:-;atisfactory stratigraphical data bearing upon the subject, and in part 
from the close resemblauco which many of them bear on the one 
band to the rocks oftLe Huronian system, and on the other to those of 
the Silurian. The difficulty was further increased by the occurrence 
at a variety of points, as well in Washington county, Me., as in this 
i)l·ovince, of fossils of Silurian aspect in rocks apparently forming 
a portion of the Kingston :;erie:s, and under circumstances which 
seemed to point to this as their proper horizon. Thus, along the south 

Fossils. side of the Long Roach, fossil corals and other forms were found by 
Mr. Matthew in 1878 to occur in a band of feli:;pathic ash rocks, singu­
larly like some of those in the Huronian of St. John county, and which 
had an apparent dip which would seem to constitute them the lowest 
member of the rocks of the Kingston penirnmla. Subsequent investi­
gations, however, served to :;how that these Silurian beds abut uncon­
formably against the crystalline rocks of the peninsula, and are of 
much more recent age. In consequence of this discovery the typical 
and crystalline rocks of the Kingston series, compared in earlier 
reports with the Upper Silurian, were in 1878 referred back to their 
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original posit,ion, and arc here rcpresen tc<l as pre-Cam br!an (lluron ian ). 
A sim ilar plan has been adopted in the case of the roek>i of the Lctit.c 
penim;ula with their extcm;ion through Deer and Campo Bello ]t;lands ; 
but as to thci;c the authors feel lcsi; confident, they prc:;cnting impor­
tant point:; of <liifcrcncc in comparison both with the typical Iluronian 
and the Kingston group, while in some of their feature::; they recall the 
roclrn of uortliern Charlotte and Queens counties, lo be presently 
notivcd under the dc:signation of Cam bro-Silurian. 

Compared with the typical Iluroniau of Si. John county, the true 
Kingston rocks appear to include both Divi:;iom; 3 and 4. (Rep. 1877-78.) Kingston group 

B h l h l 
. L . . . b westofSt.John 

etwccn t ese an< t c roe <S of ei1tc pcn111sula, rctcncd to a ovc, River. 

there i:; in Charlotte eounty an axi:; of older rocks, which, from the 
occurrence of limc:;toDes in Frye'tl Island, and other lithological features, 
may represent a second parnllcl bcl t of rocktl equivalent to the so-called 
Lamcntian of St. John. It may be it'accd from the head of the Long 
Reach, near the mollth of Jonetl' CL'cck, south-west to the L' Etang 
Harbour. The extension of the Ki11gi;to11 group (Divi:sion 5) west of the 
St. John River presents preci1:1cly the same charactc1· as is seen on the 
east, being compo:;ed principally of felsite, folsite 1:1chist and dioritc. 
These rest upon the northcm , idc of the i;yenite and gneiss axis of the 
Laurenti an (report of 1870-71), with a dip of N .W. < 70°, and show an 
exposed breadth along the river of about three miles. The rocks arc well 
exposed on two roads rnnniug west from the ri\er road to the Finlay 
settlemcnL, about two and a half milci:; from tho river. On the more 
northerly of these two road1:1 a revorne d ip < S. 55° E. < 70° is seen, 
showing that the synclinal 1:1tructure of the centre of the Kingston 
peninsula is maintained westward; a little further west the dip again 
changes to the 11orth-west, indicating the extension of the anticlinal 
which runs along the south shore of the Long Reach. Between 
Finlay settlement and Leprcau River the rocks of this group have not 
been traced, but on that river they again appear directly on the strike 
and present precisely similar characLers. West of the Lepreau, good 
sections are pt'esented along the St. Andrews post-road, as well as on 
the road leading down to the mouth of New River, the general dip on 
both these roa\,ls being S. 30° E. < 40°-70°. They extend in a continu-
ous section to Barnaby's llcad on the west side ofLepreau Ilarboul', near 
the extremity of which is a reverse dip to N. 60° W. < 50°, which may 
possibly indicate the southern line of contact with the syenitic gneiss 
described in former reports as extending wef!t from St. John to Leprcau. 

The eastern extension of the main ridge of Kingston rocks termi- Eastern 
. . . extension of 

nates at the road lead mg from Norton stat10n to Belle1sle corner, when Kington Rock~. 

it becomes covered over by Lower Carboniferous sediments, which 
occupy the greater part of the Kenncbecasis valley to the eastward; 
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but at two points at least the older t·oe;ks reappear and fol'm the ridges 
known as Jordan'1:> and White's mountaim; in eastern King;; county, 
and agai11 at [11dian Mountain, in \V cstmorcland, where the e;haractcrisLic 
red feh;itcs of the group appear. 

Pre-Cttmbrian Another belt of pre-Cambrian rock::; is found extending along the 
rocks on line · b " r· 0 f l l t between Kings eounty lmc ctwccn lungs and ""neons. Thci;c arc o i 1C nsua ypc 
and Queens. of fcl:-iitc, pctroi;ilcx, 1:>chist and f9 l1:1pathic ash rock with conglomer-

Oeneral 
distribution. 

Six troughs. 

ate. West of the St. John River they arc r;cc11 in the prominences 
known as Blue Mountain and Broke-Neck, a1:1 well as several other bills 
in the vieinity of Jones' Creek. Thc;;c hills arc principally composed 
of highly cryt:itallinc fclsitc, the depressions being filled with fossilifcr­
ou::i Silurian rocks resting unconformably upon them. On the ca:stcrn 
side of the river, Iluronian rocks, which arc probably the continuation 
~,f those on the north side of the Long Reach, extend up the south 
~bore of Bellcislc Bay and as far cast as Snyder.Mountain, beyond which 
they become obsclU"ed under the great mantle of Carboniferous rocks. 
In the vicinity of the East Scotch settlement, and on the road to the 
English settlement, these pre-Cambrian rocks have a breadth of three 
to four miles, and comprise fclspathic, micaccout:i and talcose schist, 
petrosilcx and other felspathic rocks, with felsitc ash conglomerate. 
Small areas occur on Carmichacl's, Ryan's, and Lunn'8 brooks, where 
the felsite and schist arc well exposed, but the areas are limited 
by the Lower Carboniferous and :Millstone Grit sediments. In 
Queens county, in the parish of Wickham, felspathic and petrosiliceous 
rocks.with black slate occur, which form ridges, surrounded by the 
Cambro-Silurian beds of this vicinity. 

The general strike of all th~se ridges of pre-Cambrian rocks is very 
nearly N. 65° E , Their physical characters and detailed structure 
have been given in former reports. (See reports of 1870-71, 1875-G, 
187G 77, 1877-78.) 

II. CAMBRIAN, OR PRIMORDIAL SILURIAN. 

The rocks of this age are developed principally to the east of the St. 
John River. They occupy basins or trough-like depressions amo11g the 
older hills of pre-Cambrian rocks. The early history of these rocks 
has been given in the General Report, 1870-71, under the beading of 
"St. John, or Acadian Group." Since then their distribution has been 
more carefully studied, principally by Prof'. Bailey in 1877. They 
were found to occur in six parallel bands, occupying basins, sometimes 
of considerable but at others of very limited area. The most northerly 
belt is seen on the St. John & Maine railroad, just south of Ncrcpis 
station. Here the rocks consist principally of the purple sandstone 



80U'l'ITJCRN Nl~W BRUNSWICK. 7 lJ 

and co nglomm;aLe which constituLc Lhc ba:;al beds of' thi:; formation. 
The second area, which is alt;o one of the larrrcsL in Lhe souLh ern parL Di;tribation of 

f
. l . . 0 the troughs. 

o t 1e provmcc, i:; well developed along Lhc norLh :;horc of the Long 
Reach. Ii is seen about the mouLh of the Ncrepi:; and along the line 
of railroad at that point, and can be traced ca;;tward along the shore 
as far as CaLon's Island, when iL is covered by the water:; of the River 
St. John, but reappeat·:; again on the souLh side at t he end of Go t·ham'tl 
Blt1ff. .A. further exLcnsion of these bed8 may po1:H:iibly occut· abouL 
Tenant'l:l Cove, on the cast side of the river. This ::mggc:;tion wa:; 
mentioned in the report of 1870-71, when the liLhological resemblance 
of the rocks surrounding the co\""e to those of t he St. John group wa::i 
noted, but as no fossils have ycL been found in thi:; band it has been 
deemed best to include iL in the Cambt·o-Silul'ian. Charactcrit:1tit; 
fossils of this group arc found at several points along the Reach, 
notably at Caton's Island and near W esLficld church, in a small brook. 
Some of these have been determined by the late Mr. Billings, and 
descriptionl:l have been published in former r eports. Going south and 
crossing the Kingston peninsula, we find the third and fourth bands 
on the north and south shores of Kennebccasis Bay. The more north-
erly of these occurs in small wedge-shaped basins on the eastern encl of 
Keunebecasis Island, :M:ilkish Ilcacl and Long Island, overlaid by 
Lower Carboniferous sediments and resting upon syenites of supposed 
Laurentian age. At the south siue of the bay these rocks are found at 
Sand Point and on the shore west of Torryburn station. They here 
dip towards the crystalline limestones, and their contact is probaLly 
marked by a fault. Crossing the ridge of syenitic gneiss of the Lau-
rentian, we come to the fifth and most important area. This belt 
extends from the town of Carleton, west of the St. John River, 
eastward to and beyond Handford Brook, a distance of over thirty 
miles, and with a surface breadth, in places, of from three to four 
miles in its widest portion. It is seen to rest upon the old ridges of 
the Coldbrook division of the Huronian. Fine sections are afforded at 
several points, especially at Handford Bl'ook, in the eastern area, 
which have·been given by Prof. Bailey. (See report for 1877-78, pp. 
18 and 31.) Characteristic fossils of this group may be collected at 
several places, notably at Handford Brook, Porter's Stream, Ratcli:ffc's 
Millstream, and in and around St. John city. 

The sixth and most southerly band of this group is found south of 
Loch Lomond, between the Black River and Quaco roads. It consists 
of the usual fossil iferous black slates, and has a breadth of about 150 
feet only. Its extension eastward through the Willow Grove settlement 
is seen overlying the Coastal rocks of Division 4. 

Besides these well recognized belts of Primordial or Cambrian rocks Rocks 0.f 
' uncertam age. 
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othcl's wlw:;c :1gc i8 noL HO certainly known arc found; one of these, al­
ready mentioned as occu1Ting abouL TcnanL's Cove, has been dc:;cl'ibed. 
Stratigraphical I)', i Lis appal'cntly supcl'imposcd upon the pre-Cambrian 
belt, which extends along the north ;;i le of Bellcitdc Bay, and it is again 
Reen in the eastern part of the ScoLch settlement, occupying a ba::iin iu 
the old pre-Cambrian rocks of that vic i11i Ly. The :; late:; and shalcs arc 
dark, and often ochrcous, but no J'o:;sils have yet bceu diRcovcrcd. 
Further north in Wickham, abouL one mile souLh of Go ld ing's Landi11g, 
black Rlates, which ha,·c been supposed to belong to Lhi:; age, arc seen. 
They apparent ly, in so far as examined , conLain no fo:;oiilH, buL occnt· 
on the Routhcrn sido of t he prc-Cambl'ia11 ridge which cxLoncls casLw::ml 
along the eounLy line. 

Black slates, which apparently u11dc1·lic Lhc Upper Silttria11 of Oak 
Bay, in Charlotte county, are also found near the bead of the bay, on 
the roacl from St. Stephen to St. Ai1drcws, but, a:; in the re:;t of these 
undetermined cases, they have all been included in the genera,! colour 
which repre:;cnts the Cambro-Silul'ian. 

IJI. CAMBlta-SILURIAN. 

Dark argillitcs. The rocks included under this head comprise the dark argillite 
group which is largely developed in we:;tcrn and northern Charlotte 
county, as well as in south em Queens, west of the River St. John; also 
a large body of what was in 1870-71 described under the bead of Lan­
rentian, and which was then considered an upper series or the equiva­
lent of the Montalban group of Dr. }font, and which occupies t he 
south-wcf:ltern area of Charlotte, in the parishes of St. Stephen and St. 
David. The greater part of the latter group is highly metamorphic, 
and consists of gneiss, quartzite, mica schist, hornblende, and actinolitc 
schist, with some argi llite. It presents, in many respects, a strong 
resemblance to the pre-Cambrian of other portions of the province. 
This group is overlaid, near Oak Bay, by black slates, which have 
been compared to the St. John group, and which, in turn, underlie 
the fossiliferous Silurian about the head of the bay. The slaty or 
cl ark argillite portion occupies pri 11cipally the northern part of the 
area and eastward, crossing into qneens county, whore it may be 
traced to the St. John River, at Hampstead, and across through the 

No fossi!R. parish of Wickham. Fossils have not been found in this group, and 
great uncertainty exists as to its exact horizon, some portions resem­
bling closely the Silurian, and even seeming to shade off into the 
overlying supposed Devonian on its northern flank. As a g roup, 
howeYcr, it may be said to be intermediate between the pre-Cambrian 
and the fosRiliferous Siln 1·ian. 
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Eai.;t ol' Lhe SL John River, in Kings county, we have included in Beds of. 

this group a variety of beds whose relations are not yet clearly made uncertain age. 

out. Among these, in addition to the beds described on page 6 D 

under the head of Cambrian, aee rocks, between Tenant's and Jones' 
CovcR, a portion of which present marked Huronian characters, but 
which arc so intimately associated with other slaty rQcks that their 
r;cparntion is almost impossible. These rocks are described in the 
report of 1870-71, page 70. Associated beds of bright silvery slate, 
black carbonaceous slate, eh loritic and petrosilicious rocks are also 
r;cen, but the country, in places, is so wooded, and the exposures so 
few from this cause and from the covering of drift, that their rela-
tions are doubtful. For the present, therefore, it has been deemed 
advisable to include all these various rocks whose stratig1·aphical rela-
tions are uncet·tain i11 our general group of Cambro-Silnrian. Jn our 
examinations of this region fossils, of undeterminablc forms, were dis-
covered, only at one point, on the back road near where it is cro. sed by 
the Pascobac, about three miles north-west of Gallina corner. The 
beds here appea1· to occupy a narrow trough between ridgm; of pre· 
Cambrinn roclrn. 

IV. SILURIAN. (Upper Silurian of former rcportt-i.) 

The rocks belonging to this formation have not, with one exception, Scarcely 
been recogniried with cc1·tain ty east of the St. John River. Certain ~~~[~W3t0J0hn 
arcafl in "Wickham were fo1·mc rly provisionally asRigncd to thiR hori-River. 
zon, but rn; no foRsils have eve1· been found among them, and their 
lithological chamctcrs differ markedly from those of the fossiliferous 
hcdr-;, which arc so largely developed west of this river, they have 
now been assigned to the Cambro-Silurian formation. It is possible 
that limited areas or patches may exist among the older rocks in that 
locality, but owing to the extensive covering of Lower CarboniforouR 
beds that arc superimpoRcd upon the Cambro-Silurian and pre-Cambrian, 
any rocks of this age that may have been depoRitcd have been concealed . 
West of the St. John River, however, several Silurian a!'eas occur in 
Queens, Kings and Charlotte counties. Of these, the most prominent 
is that extending west from the Mistake, on the St. John River, along Areas we"t of 

h fl. I f h C b . 'd h f h L R h St. John ltiver. the nort ern an ' o t e pre- am nan ri ge nort o t c ong cac , 
until it is terminated by the granites. These Silurian beds sweep 
around the eastern end of the granitic axis, and are seen occupying 
shtLllow basins in the vicinity of Jones' Creek, in Queens county, where 
they smTOLmd the bosses of Huronian felsite known as Blue Mountain 
and Broke-Neck, as well as others further we t. Their northern limit 
can be fixed with considerable accuracy. On the St. John River, at th 
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Mistake, the beds arc seen to change their course and to extend down 
the Reach, where a narrow fringe is seen, holding fossils of this age, 
along the eastern shore from the mouth of Bostwick's Brook to 
Carter's Point. They arc here seen abutting against the older rocks 
of the Kingston peninsula, and their unconformability is well marked. 
They probably rest upon the Cambrian beds which arc developed along 
the wostem shore of the Reach, and which, doubtless, form a synclinal 
occupying the eastern side of the river, the anticlinal being well 
marked on Caton's Island, on which the Silurian beds rest unconform­
ably. The discovery of the Silurian age of these beds is duo to l\fr. 
l\Iatthcw, who first found fossils in them at Whelpley's Point, in 
Elmsdale. The character of the rocks, however, differ from the usual 
Hlaty aspect of the Silurian, in being more of the nature of ash beds, 
resembling in many respects some of the rocks of pro-Cambrian age in 
the coast range. 

The characters of the Silurian rocks west of the St. John have been 
already described in the report of 1870-71. They contain abundance of 
fossils throughout their whole extent from the mouth of Jones' Creek, 
along the back road and the line of the St. John & Maine (formerly 
·western Extension) railway. These beds arc seen to change their 
character as they approach the granite, and to become more siliceous 
and flinty, but the fossils can be easily distinguished even in their 
altered })Ortions. North of the granite the extension of these bods 
has been determined in RO far as the wooded character of the country 
would permit. The Rtratigt·aphical relations of the fossiliferous Silu­
rian to the Siluro-Cambrian, including the dark argillites, indicate that 
the former belongs to a higher horizon, and it probably lies in basins 
unconformably upon the latter. 

In Charlotte county the principal areas of Silurian arc about the 
head of Oak Bay, around the eastern and northern shores of Passama­
quoddy Bay, and about the islands and peninsula of L'Etang Harbour. 
The Mascarene series, described in the report of 1870-71 as of uncertain 
age, has been assigned to this fol'mation on the evidence of fossils 
found at Pembroke, in the State of Maine. (See report of 1874-75.) 
In former reports (1875-77) a portion of the Kingston group was 
assigned to this horizon, but subsequent examinations have referred it 
back to the IIuronian, both on lithological and stratigraphical evi­
dence. In so far as our examinations have extended in this province, 
the metamorphic roeks arc generally found to belong to horizons older 
than Silurian, and when metamorphism has occurred among beds of 
Silurian age its cause is generally local and the areas limited. More­
over, the Silurian beds, whel'Cvcr met with in the southern and northern 
portions of the Prnvincc, are plainly distinguished by abundance of 
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fossils and a goncrally unaitercd character, and in nearly every case 
they rest unconformably upon more or less metamorphic rocks. 

V. DEVONIAN. 

The area:; of Devonian occurring in southern New Brunswick may 
be stated as follows:-

1. A large basin, or double synclinal, cast of St. John Harbour, occu- Arens of 
pying the valley of the Mispec, wi lh a southern area extending north- Devonian. 

ea1:1tcrly across the Black River, near the forks of the East Branch. 
2. Isolated outcrops on Coal Creek and on Canaan River and North 

Fork, prnsumahly of this age, but lacking evidence of fossils. 
3. Small areas about St. John and Carleton, with possibly Partridge 

Island. 
4. A small area about the eastern extremity of Spruce Lake, on tho 

St. Andrews railroad. 
5. A belt stretching west from Musquash Ilarbom to Lcprcau 

Harbour, in which is contained the so-called anthracite mine of Bolas 
Basin, with a smaller detached area along the shore from By Chance 
Harbour to Dipper Harbour. 

5. A large area in the northern part of Charlotte county, embracing Typical area. 

the former pale argillitc series and extending into Queens county. 
Of these the first, or area cast of St. John Ilarbour, may be styled 

tbc typieal Devonian of the provinec. Its division and character:; are 
;;tatcd in full in tbc report of 1870-71, the estimated thickness of the 
four diviHions being given at 7,500 feet. Thii; formation has a parti1.m­
larly rieh fauna and flora, whose details have been very carefully 
worked up, principally by the lalc Professor C. F. Ilartt. The fossili; 
especially abound in the Dudoxylon sandstone and Cordaite slate, the 
former containing, in addition to the })lant remains, Reveral crustaceans 
and wings of insects. l\fany of the plant stemR are graphitizcd, and at 
Belas Basin, in Lepreau Harbour, a bed of graphitic anthracite has 
been opened. 

·west of tbe St. John Ilal'bour, the principal surveys made on thiscoRstwestof 
formation, since the report of 1870-71, include the area extending from ~~1~g~~:.h 
Musquash Harbour to Lcprcau. On the coast west of Musquash, the 
rocks of this age are fiest obse1·ved about midway between Little :M"us-
quash and By Chance Ilarbour, where purple and grey sandstones and 
slates arc se011 skirting the eastern side of the harbour, dipping 
S. 80° E. < 15°-20°, and resting unconformably upon the crystalline 
limm;toncs, syenitc and fclsite of the pre-Cambrian. From this point 
they occupy the shol'e as far as the west side of Little Dipper Harbour, 
being well developed about Chance Harbour. On the west side of 
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Little Dipper IIarbonr they are seen to dip off from the northern 
flank of hard crystallille greenit:1h and purple porphyritic fohlitcs of 
pre-Cambrian age, which occupy the extremity of the western side of 
the harbour, and which extend thence along the shore to the northern 
side of Dipper Harbour, where the Devonian rocks again touch the 
shore. These Devonian rocks are seen to occupy a shallow synclinal, 
their northem edge resting upon the pro-Cambrian (Laurentian) ridge 
that extends from St. John to Lopreau, and dipping southward at a, 
low angle. The surface breadth of thi<i belt is about one mile. This 
southern or coast area termi nateR just at the tolcgmph road to Point 
Leproau. 

The northern or larger at·ea has a maximum breadth of two and a 
half miles. It rests unconformably upon the Latu·cntian gneisses both 
on the no1·th and south. At least two anticlinals, with Revera! faults, 
arc observable. Both the Dadoxylon <iandsLonc and Cordaitc slates arc 
represented in thi:; be! L, the rockH being principally dark pmple and 
grey sandstone and conglomo!·atc, with bands of dark blackish grey 
slate and thin bands of purple, red and bluish grey limestone. The 
grey beds, which are often of a glassy quartzotie character, form the 
base of the serie,; in this direction , and repreHent the Dadoxylon 
sandstone of the Mispec section. 

Continuation On the Telegraph road , from the St. Audrews road to Dipper llar­
towardLepreau bour, they are ACCO Lo form a sharp synclinal with a dip of S. 10° E. < 

70° along the norLhern mai·gin about :M:usquash, which iH reversed to 
N. 20° W. < 70° on Lhe road to Dippet· Hat·bour. These are overlaid 
by the purple sandstones and conglomerates, with shales of the Cordaite 
division, the contact being probably marked by a fault. These purple. 
beds also form a synclinal, with their southern margin resting upon 
the syenitic and porphyritic felsites of the ridge north of Chance Har­
bour, over which they fold and again reappem· on the slope of the hill 
overlooking the harbour, the cresLof the ridge having been removed by 
denudation. This belt may be traced westward without intermption 
to the waters of Lepreau Harbour, where it has an exposed breadth of 
about one mile, extending from the sot1th side of Belas Basin to the 
north side of Boyle't:1 Beach, on the north side of Ragged Head. At 
this place, as well as on the Little Leprcau, the broken character and 
faulted structure of these beds is well shewn. At the point where the 

Lcpreau. road from Lepreau village to Hanson's coal mine crosses the Little 
Lepreau River, the grey beds (quartzites) which form the base of the 
formation in this area are seen to dip S. 15° E. < 90°, resting against 
the Laurentian syenitic gneiss. Going south, the dip changes to 
S. 10° E. < 75°, and at Little Lepreau Basin the contact of the grey 
and purple beds is observed with the same dip-S. 10° E. < 75° 
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Crossing the narrow peninsula between Little Lepreau and Bolas Rocks in 

Basin, in which the coal mine is situated, we find the grey beds again L~~~!~u o,:;ine. 

in contact with the }Jurp1e, but this time apparently overlying them. 
This would indicate a slight overturn of the beds at this point, the dip 
being nearly vertical, or S. 10° E. < 80°, by which the lower grey 
beds are brought into an apparently higher position. Crossing the 
bridge over the Bolas Basin, the purple beds are again seen, in their 
regular position above the grey beds of the Dadoxylon division, and 
apparently dip towards the syenites and limestones of the prc-
Cambrian axis of Mace's Bay. At the south side of Boyle's Beach the 
grey beds of the Devonian are seen to be unconformably overlaid by 
the red conglomerates and sandstones of the Perry group at the base 
of the Lower Carboniferous, the dip of the former being to S. 10° W. 
< 40°, and of the overlying beds N. 70° W. < 30°. Just at the 
water line, at the contact of the grey and purple beds on the north 
side of Belas Basin, the irregular deposit of carbonaceous shale 
and graphitic ·anthracite is found, upon which work has been carried 
on for the last four years. During this time several shafts have been 
sunk, the deepest of which in 1878 had reached 140 feet. The thick-
ness of the seam is stated by the miners to be in places twenty feet, 
but by far the greater portion of this is carbonaceous shale of no value 
whatever. The western extension of this scam can be seen in a small character of 
cove just beyond the entrance to the basin and just south of McPhcr- coal seam. 
son's house, where a fault is observed between the grey and purple 
bods, and a seam of black carbonaceous shale six inches thick is exposed. 
Another exposure occurs on the south side of the basin, and about one-
fourth of a mile inside the bead of tho sea-wall, where a thin seam of 
black carbonaceous clay or shale of no value is seen at the contact of 
the porphyritic felsites and the red conglomerates of Point Lepreau. 

At the mine, two of the shafts were sunk on the main seam ; one ofLepreau mine. 
these followed the inclination of the beds. In the first 110 feet the 
inclination was to the north at an angle of eighty dcg1·ees, when it 
bent round to the southward and continued at the same angle. This 
would tend to confirm the supposed overturn which was noticed in 
these beds at the surface. The harder portions of this seam, or the 
coal proper, burn readily with a good draught until the carbonaceous 
matter is consumed, leaving a large quantity of reddish ash. Ana-
lyses of samples from its outcrop, by Dr. Harrington, gave 36.88 
per cent. of ash, and the quality in going down does not appear to 
improve. From its position in the Devonian, in connection with its 
graphitic character and irregular occurrence, it is exceedingly doubtful 
if coal of sufficient purity for marketable purposes will be obtained. 
This locality was :first noted by Dr. Gesner in his reports to ~he New 
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Brunswick government, and attention was drawn by him to the 
occurrence of the coal in what he then considered to be rocks of the 
age of the New Red Sandstone. From the reefs at Ragged Head 
beautifully preserved specimens of Devonian plants are obtained, 
many of which are graphitized. Some of these have been described, 
(See report of 1870-71.) 

Similar coal in A similar case of the occm-ronco of anthracite in rocks of presumed 
Ma;i•achusetts Devonian abo-e may be mentioned as existinbo- in the states of Massachu· 
and Rhode 
Island. setts and Rhode Island, and is described in the report of Dr. Edward 

Devonian of 
northern part 
of Charlotte. 

Hitchcock on the Geology of Massachusetts for 1841. In this he des­
cribes the occurrence of coal of precisely similar character to that of 
Lepreau, glazed with plumbago, and occasionally converted into that 
mineral; .very irregular in its distribution, and in rocks lithologically 
resembling those in which the Lepreau mine is situated. These rocks 
which probably correspond with the grey quartzites of the New Bruns· 
wick Devonian, he caracterizes as greywacke and greywacke slates, 
while the other members of the Devonian are represented by soft black, 
brown and grey shales, slates and sandstones. Although reports on 
this coal at the time of its discovery were quite favourable, it does 
not seem to have been ever worked with any degree of success, and its 
large percentage of ash, as with the Lcprcau anthracite, was probably 
fatal to its successful development. 

The largest area of rocks of this age is that occurring in the northern 
part of Charlotte county, and extending eastward into Queens cou11ty. 
These rocks have been described in the report of 1870-71, and are also 
briefly mentioned i11 the report of 1876-77. They comprise the former 
so-called pale argillite group. They a:r:e superimposed upon Cf!mbro­
Silurian rocks, and extend from the St. Croix River, near Sprague's 
Ji'alls, to the Charlotte county line, and thence into York. At the line 
of contact the dips are nearly vertical, but there is in places an appar­
ent conformability between the dark argillite portion of the Cambro­
Silurian and the series under discussion. It is probable, however, that 
faults occur at the line of contact, as the beds of fossiliferous Silurian so 
well developed about Oak Bay, on the south side of the Cambre-Silurian 
belt, arc entirely wanting along the northern margin. The Devonian 
age of these rocks has been based by Mr. Matthew upon the occunence 
of remains of Lepidodendron found in Cox's Brook, a small branch of 
the Magaguadavic River, as well as from certain graphitic films, sup­
posed to be the impression of fern leaves, found in the eastern extension 
of these beds into Queens county. They also possess many points of 
resemblance, lithologically, to the typical Devonian of l\fispec, and 
hence they have been provisionally assigned to this horizon. Their 
exact relations have not as yet been determined, the unfavourable 
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nature of the country rendering tbeit· examination, except at distant 
intet·vals, very difficult, and they may be therefore stated as resting 
unconformably upon rocks presumably of Cambro-Silurian ago, and 
underlying the Lower Carboniferous sediments which surround the 
central Carboniferous basin. 

VI. LOWER CARBONIFEROUS •• 

The general distribution of the Lower Carboniferous of Queens and General 

Sun bury counties bas been stated in the report of 1872-73. The forma- di•tribution. 

tion, as seen in these counties, differs largely in the character of its 
sediments from its recognised development in the southern and easteJ"n 
areas, in the presence of large areas of trappean and other volcanic 
rocks, soft felspathic ashes or clayt.tone, as well aR harder felspathic 
beds. Those are found not only along the southern bordel' of the cen-
tral Carboniferous basin, but are seen obtruding through the grey sandy 
beds around the bead of Grand Lake, forming hills and ridges often of 
considerable elevation, which furnish conspicuous landmarks in the 
otherwise generally level surface. In the counties of Queens and Sun-
bury the rocks of this age form generally a margin of no great breadth 
around the southern edge of the coal basin, but in Kings they spread 
out and occupy the gJ"eater part of the valley of the Kennebecasis Bay 
and River, having an exposed breadth in some places of twenty miles. 
East of Penobsquis station, on the Intercolonial railway, they arc 
covered by the grey beds of the :Millstone Grit, but to the westward 
they extend beyond the St. John River. The basin-shaped character 
of this formation is well-marked; the rocks lying unconformably upon 
the pre-Cambrian, Cambrian and Devonian b!'lds. Areas of less extent 
exist among the pre-Cambrian hills of Kings :tnd Albert, and in the 
latter county they sweep around the eastern extremity of the })!'€­

Cambrian ridge at the Albert Mine, and thence extend down the valley 
of Demoiselle Creek and westward along the shore to the mouth of 
Point Wolf River. Smaller patches are U kewi e found at the mouth of 
Goose Creek and Martin's Head, in St. John county, and at the latter of 
these places there is a deposit of fibrous gypsum of considerable extent. 
In Charlotte county this formation is but sparingly developed. The 
deposits of Lepreau and St. Andrews, with outliers about the shol'es of 
Passamaquoddy Bay, are the principal. These are interesting as con-
taining in their lower portions fossils of Devonian type, while the 
beds themselves are unconformably superimposed upon the true Devo-
nian, and otherwise possess the characters of the Lower Carboniferous 
rocks, the several members of which, as developed in southern New 
Brunswick, may be described in descending order as followR: 
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1. Red and grey conglomerates, with thin reddish shalos and bods of 
gypsum, and flaggy, often bituminous, limestone. 

2. Red and grey calcareous and argillacoous beds in frequent alter­
nations, with thin conglomerates, and heavy beds of rubbly brownish­
red and fine-grained shales towards the top. 

3. Grey and red conglomerates of varied composition, with beds of 
greyish and brownish oil-bearing micaceous and bituminous sandstones. 

4. Calcareous and biLumiuous shales, grey and da,rk brown, including 
the so-called Albert shales, with an underlying set of greenish-grey 
conglomerates. This series is overlaid unconformably by reddish or 
brownish sandy shales, which form the basal beds of No. 3. 

Stratigraphically, t he beds of Albert shales, or Division 4, as devel­
oped in Albert and Westmorland counties, may belong to a lower horizon 
than the Carboniferous, and may constitute an upper portion of the 
Devonian, but the prevailing fossils, both fishes and plants, seem to 
indicate a Lower Carboniferous age. Bituminous shales, however, 
are found to occur intersLratificd with undoubted Lower Carbonifer­
ous sandstones and conglomerates further west in Kings county, on 
the South Branch of the Kenuebecasis, as well as on the South-west 
Branch of Trout Creek. On the latter stream tho fclsites of the moun­
tain are overlaid by red conglomerates and limestones, dipping north­
ward at an angle of 20°. These, at the road crossing to Dutch 
Valley, contain an intcrstratificd band of highly bituminous shales of 
the same type as those of the Albert Uines and E lgin, with numer­
ous scattered remain of the genur; Pakeoniscus. They are again 
brought up by a fold about one mile down the South-west Branch, and 
arc associated with the ordinary red sandstones and conglomerates 
that mark the rocks of this age. Further down on Ward's Creek, 
about one and a quarter miles 1>outh of Sussex station, thc::;e 
bituminous shales arc again brought to the surface by another 
undulation . Further west, about two miles below Norton station, 
the extension of this anticlinal is seen on the post-road, where it 
crosses the Moosehorn Brook. North of the railroad the bituminous 
shales have not been met with, but on the road running west from 
Butternut R idge to Queensvillc, on Price's Brook, about five miles 
west of the Ridge Corner, bituminous limestones similar to those of 
Hillsboro' and the Albert Mines are seen, and would lead to the infer­
ence that the shales extend in a broad sheet aero s the inter vening 
country, brought up at intervals by the series of gentle undulations 
which have affected the rocks of the central basin. In addition to the 
localities already described, as well as those mentioned in the report of 
1876-77, in Albert and Westmorland counties, shales of this character 
are met with on the South Branch of the Kennebecasif<, about six miles 
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from Penobi:;quiH station. They arc here reported to contain a vciu of 
albcrtite. Another deposit in ~1cchanic settlement is very interesting, 
and occurs on what is known as the Haley farm. Here Lower Car­
boniferous •edimcnts appear in a dcprc;;sion among the green chloritic 
i;lates of the pre-Cambrian series. These slates dip N. 65° W . < 50°, and 
disclose a narrow trough-like basin ninety paces in width, filled in with 
greenish-grey conglomcratei:;, the pebbles of the old slates and other 
metamorphic rocks being cemented together with a fine dark paste, foll 
of particles of albertitc, and intersected by very fine scams of the same. Albertite in 

An irregular vein of albcrtitc occurs in a fissure among these conglome- older rocks. 

rates, no shales being visible., but the deposit is very limited, and may 
be styled a local pocket rather than a regular vein. A crack in the 
older slates, however, which underlie the bituminous beds, bas become 
filled with albertite, which at first sight almost looks as if it had been 
injected from below along a line of fault, but it has probably been 
filled by infiltration; and on Martin 's farm, on the north side of the 
road, the granitoid rocks which there underlie the Lower Carboniferomi, 
disclose the same peculiarity, being impregnated to the depth of an 
eighth of an inch with bitumen, while the numerous joints which inter-
sect the rock ::ire also filled with particles of albertite. As the bitumi-
nous matter has been shown, in former reports, to belong to the Lower 
Carboniferou. strata, we must, of necessity, infer that the alber titc or 
bituminous matter in the granitoid and slaty rocks has been derived 
from the overlying bituminous shales and conglomerates. Economic-
ally speaking, this deposit is of no value. 

In the l'eport of 1876-77, the distribution of the Albert sbales in Explomtion 

Alb t . d h . . .1 't t th lb , 't for albertite. western er was given, an t etr s1m1 any o e a ero1 e-
producing beds of the Albert Mines led to the formation of a company 
in 187G for the purpose of proving this area by boring with the 
<liamond drill. A number of holes were put down about Elgin and in 
Mapleton, but no traces of albertite were found. Although the charac-
ter of the beds is identical with those of the Albert Mines, both in 
lithological aspect and in the presence of bitumen, yet the physical 
features of the two areas are very different. No strongly marked 
anticlinals occur in the beds in the western part of the county, like 
that seen at the Albert Mines, nor does the general character of the 
fo,rmation tend to warrant the expenditure of any considerable sum of 
money in underground exploration. From our examinations of the 
whole area occupied by these shales, we can only say that we consider 
the occurrence of albertite at the Albert Mines due almost entirely to 
peculiar local conditions that, i;o far a8 we have seen, do not exist else_ 
where to the same extent. The explorations carried on at Beliveau 
and Taylorville during the past four years tend to confirm this opinion, 
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Beside:; tlic alberLilc, thiH fonn.ation conLains gypsum and mangane:;e. 
'rho disLribution imd tnode of occurrence of t he former mineral are 
given in 1.hc report of 1876-77. Of mnnganese, several deposits exist. 
Of these, that at Markhamvillc is, so far as known, the most important. 
It has long been worked with varying success, and mining on it it:1 still in 
progress. Its position is near the contact of the Lower Carboniferous 
conglomerates and limestones with the fclsitcs and slates of the pre­
Cambrian ridge. AL QLrnco H ead also a small deposit occurs in rocks 
of thc'Lowcr Carboniferous age, preparations for working which arc 
already be i11g maJc on q_ uitc a lal'ge scale. On the ca:;t side of Sali;;­
bury Bay, in Albert county, there is also a small deposit 1rnar the 
contact of t he Lower Carboniferous and 'l'rias;; ic sandstones, and at 
IIilli;dalc, about five mile,; south-west of Elgin corner, large pi eces of 
fine ore are picked up, but the vein has not yet been discovered. Bog 
manganese also occurs at various points, but no deposits of any 
particular value have been found. 

During the time that the rocks of Lower Carboniferous age were 
being deposiLcd, violent dii:;turbances occurred. These appear to have 
been quite local and to have affected principally the rocks in Albert 
county, where the lower portion of t he formation has been extensively 
fo lded and faul ted, and in places penetr~1tcd by dykes of igneous rocks. 
The upper members, however, occur in nearly horizontal beds. In the 
central or Kings county basin the rocks of' this formation lie in several 
folJs, but do not give evidence of any extensive disturbance. At Quaco, 
the Lower Carboniferous limestones have been pcndrated by dykes of 
trap of large size, probably of Triassic age, by which the limestones 
have been thrown into an anticlinal and changed to a highly crystalline 
rock. 

Over many parts of the area covered ~y the rocks of this formation, 
fossils peculiar to the time are found. Reference has already been made 
to the fossil fishes of' the genus Pal.moniscus, which are so plentiful 

· in some portions of the Albert shales. In 1877, among the specimens 
obtained from this belt, was a new Rpecies, which has been described 
by Principal Dawson under the name of P. modulus, and figured in the 
appendix to the Acadian Geology. Beautiful specimens also ooour in 
some of the nodules from the shales, one of which, in nearly perfect 
conJition, measured 10 inches in length and 3i- inches in breadth, the 
breadth at the dorsal fin being about equal to that at the shoulder, and 
diminishing rapidly to the tail. In this specimen th3 crystalline lens 
of the eye is preserved in calcite, and shows its structure. This is 
especially interesting, as being the first instance known of the 
prc:;crvation of t he eye of a palmozoic fish. 

Among the limct:itones a lso, which constitute a considerable portion 
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oftho formation, es1Jccially in its nppcr parL, spcc: imcmi of" Terebratula 
si~tfiata and T . sacculus,wiLh other formi:;, occm·. Good Jocaliiict:i for Lhc,;c 
arc at Rush Hill, in Wickham, and at Hampstead, on the shore of the 
SL. John River, a short distance below Otnabog Lake. Many of iheKc 
have been mentioned in the report of 1870-71. 

VII. MIDDLE CARBONIFEROUS. 

In addition to the remarks on this group in the r eport of 1870-71, aSubclivisions. 
special report was published, having reference principally to the Grand 
Lake coalfield, in 1872-73. 1'hc group was t hen subdivided into Mill-
stone Grit, Middle Carboniferous and Upper Coal Measures, though on 
no very good grounds, as no distinct lin e of demarcation between any 
of the g roups can be drawn, and it now seems highly probable, from 
investigations made since that report, both from the character of t he 
rocks as compared with those of Cape Breton and Nova Scotia, as well 
as from the Millstone Grit age of many of the fossils from the Grand 
Lake and elsewhere, that the great bulk of the sediments composing 
the central Carboniferous basin of the province, as well as those along 
the so uthern shore, are of Millstone Grit age, and that the higher 
members of the formation, if ever deposited, have been since denuded. 
The general horizoutality of the measures would indicate an almo,;t General aspect. 
entirely undii;tu1·bed condition of things since the deposition of the 
beds in the central area, and would lead one to infer that the Carbonif-
erous rocks of central and eastern New Brunswick, although spreading 
over a great area, are not only very thin but probably constitute simply 
the western shallow border of the great Carboniferous basin which 
underlies the waters of the Gulf of St. Lawrence, and which iti 
boirnded by the southern shore of the Gaspe peninsula on the north, 
and by the high ridge of the Cobeqnid Hills and the coast ranges of 
western Cape Breton on the south and east, and upon which the Trias-
sic sandstones of the Island of Prince Eel ward were subsequently depos-
i ted. One might, on this hypothesiR, reasonably expect to find more 
favourable conditions for the occurrence of thicker seams of coal along 
the eastern coast of the province, where these rocks are more closely 
associated with the productive measures of Nova Scotia, but this area 
has never been proved, and only very general surface examinations 
made at one or two points. 

The area, as contained in the counties of Queens and Sun bury, has Explorntions 
been pretty thoroughly explored. Borings with the diamond drill for coal. 
were carried ou at a numbe1· of points from 1872 to 1876. The local-
ities tested by this means were Newcastle bridge; Newcastle Creek, 
on the shore of Grand Lake, about one mile below the steamboat land-
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ing; Otnabog Bridge; Clonci:;, on the headwaters of the N erepis River; 
Three-Tree Creek, and Tracy. The deepest of these borings (600 feet) 
was made at Three-Tree Creek, while in the Grand .Lake area Lhe 
holes ranged from 170 to 400 foct. 1n no case did these bore-holes dis­
close the existence of any lower scam of coal, and it is quite evident 
that in this area at least this mineral is confined to what is known a::; 
the "Surface Scam." The extent of thi::; seam, however, is great. 
Besides the freq ucn L ouLcrops along the N cwcastlc Creek, Salmon 
Rivet· and Salmon Creek, and Coal Crock, which comititute properly 
the Grnnd Lake coal al'ca, other expo:>ul'cs, which may be the southern 
outcrops of the same 8cam spreading over a larger at'ea, arc found. 
Among Lbesc the most westerly is on Lhc North-vYcst Branch of the Oro· 
mocto, about one and a half miles above the mouth of the Yoho Stream, 
where, in the cliff, a seam of four to five inches is disclosed, dipping at 
a moderate angle to the north-east, and which probably mal'ks its west­
ern limit. Further east, a continuation of the same seam is reported 
on the M:e1·sereau Brook, near its forks with the Oromocto, and again 
about thr·oo miles up in a small branch from the south. It next 
reappears in Clones, on the head waters of the N erepis, and has here 
been proved by the diamond drill, with a thickness of about 10 inches, 
though reported in one place at 30 inches. East of the St. John _River 
the only outcrop known is near the mouth of Long's Creek, on Star­
key'l:l l)lace, where it has a thickness of 10 to 12 inches, but very impure. 
The Carboniferous beds sweep around the eastern extremity of the pre­
Cambrian ridge that extends along the coun Ly line of Q11cens and Kings 
and fill in a part of the basin 01· valley of the Kennebeeasis; and at one 
place at least, Dnnsinane, between Penobsquis and Anaganco, on the 
Intercolonial, they contain a seam of impure coal of the usual thick­
ness, 18 to 20 inches, and resembling in character many of the outcrops 
in Queens county. It is prnbable that all these outcrops belong to the 
same horizon, and on this supposition this seam, thin as it is, from its 
spreading over so great an area, would contain an enormous quantity of 
coal. Assuming the average thickness of the surface seam around the 
head of Grand J'Jake at 20 inches, and allowing the available yield of 
coal for a seam one foot thick to be 1000 tons per aero, we have from 
the coal basin of Newcastle and Coal Creek, and Salmon Rh·er, which 
may be RLated to contain about 100 square miles, a total available yield 
of coal, clue allowance being made for waste, of over 100,000,000 tons for 
this limited area alone. As this scam is worked, and it is to be supposed 
profitably, by the present owners of the different mines, at a number 
of points over the area, it may fairly be presumed that, with economical 
management and a proper system of working, a large portion of this 
enormous quantity might be profitably extracted. If we consider also 
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that thi::; ::;eam has been found at a great number of points, not on ly 
around the entire rim of the Carboniferomi bal:lin of the province bnL 
also at various places in its interior area, leadi11g to the ::;upposition 
that it covers an area of several thousands of square milci:i, the quantity 
of coal underlying the surface, even if no lower scams should be d it1<;0-
vercd at auy point in the Carboniferous bm;in, is enormous. 

The other arcal:l occupied by rocks of this formation arc but small. 
In ::;outhern Albert they are seen to occupy Lhe l:lhorc as fa1· west at1 
Hcl'ring Cove, with some few breaks which arc occupied by roeks of 
Lower Carboniferous age; this area is the wesLward extension of the 
lowcl' part of the celebrated Joggins ticction, and the beds arc in many 
places tilted up on edge and affected by faults often of considerable 
extent. Abot1t Quaco and to the west as far as Grirdencr'::; Creek, rocks 
of Millstone Grit aspect are seen overlying the red beds of the Lowel' 
Carboniferous; and rit Tyncmoutll Creek attempts have been made with 
a diamond drill to find coal, without meeting with riny success. In 
Charlotte county, the only known area is a small rim of the centl'al 
basin, which extends across the northern line of the county. 

TRIASSIC. 

The TriaRsic of southern New Brnnswick is limited in extent, small Distribution 
nnd character. 

areas only occurring in St. John county aL Red Head, Quaco aud 
Martin's .Head, while in Albert county there is a small patch on the 
cast side of Salisbury Bay. In Charlotte county also, the western part 
of the island of Grand Manan is occupied principally by traps of this 
age, with a few exposures of red sandstone. The characters of the 
rocks at these various localities are described iu the report of 1870-71, 
and the only additional information on this subje(,t since then has been 
de1·ived from the dcpoRit which occurs at Martin's Head. The deposit 
at this place was discovered in 1877, and i:; especially interesting as 
containing lignite. The rocks are soft dull-red sandstones, succeeded 
by soft greyish-yellow beds and soft brown shales with thin bands of 
fine brownish conglomerate, which form a synclinal trough, resting 
upon Lower Carboniferous sediments. The lignite is found principally Lignite. 

in the soft brown shales, and has been examined by .Principal Dawson. 
He ays :-"The specimens are of coniferous wood, with one large row 
of disks in the cells, and of the same type with silicified wood from 
Quaco, as also of the same type as Dadoxylon Edvardianum from 
PrinceEdward Island, and similar to fossil wood from the Mesozoic of 
Virginia. 

The Triassic of Quaco is confined to a small margin along the coast 
at the Head and in the vicinity of the village. At the Head, the soft 
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red t:>aiuli:;Lones of 1 hii; age arc t>eeu Lo abuL direcLly againsL Lhc conglo­
mcrateR of Lhc Lowe!'· C:trbo11iferou10, tbcir contact being indicated by a 
wcll-mal"ked fault, which may, in the section through t.he village, be 
concealed by drift, or they may lie in t:>hallow unconformable basins of 
vo1·y limited area upon the Lower Carboniferous beds. 

SYENI'rE, DIORITE, FELSITE, &c. 

An extended ropol't on those rocki; is defened pending their micros­
copic examination, but their general di10tribution and modes of occur­
rence may be briefly stated. Sycnitcs of different characters and age 
arc found at various points in southern Now Bnmswick. The largest 
at"ea is occurs in the county of Charlotte, and has been described in the 
report (G. S. C.) for 1870-71 under the head of Nel'epis Granite. It 
bas been considered as of probably intriusive character, and its age 
as probably about the close of the Devonian. Scattered or detached 
bosses ali:;o occur at points throughout the western portion of the 
country. In places, as it approaches the slaty rocks on either side, it 
is seen to shade off or to merge into a body of felsite or granulite, 
which, in turn, appears to graduate through petrosiliceous rocks into 
fossiliferous Silurian or other rocks. Near the contact of the Silurian 
beds alw, the slates have been metamorphosed and crystals of 
andalusitc and Rtaurolite produced. 

This belt extend,; eastward into Queens county. Its prevailing 
colour is pink ot· reddiuh, but at the St. John Riv'"flr, below Hampstead 
village, where a considerable area of syenitc rocks, probably a spur of 
the large mass to the west, is found, the colour is generally grey, 
though pink shades also occm'. This granite is extensively quar­
ried for building purposes; while in the main area, in the vicinity of 
St. George, in Charlotte county, extensive quarries are carried on,-a 
lat·ge quantity of the stone being polished. The St. George works 
have been described in the report of Mr. G. F. Matthew, 1$76-77. 

Throughout the great belt of metamorphic rocks of pre-Cambrian 
age, syenites, granites and diorites are found. Of the syenitcs many 
arc evidently of metamorphic origin, the gradual passage from chlor­
itic slate1:1, through schists and felsites, being plainly visible. They 
are often cbloritic or talcose, and have been described in former 
reports under the bead of protoginc, but pinkish find grey granites 
and syenites arc also common. These differ from the former in charac­
ter, and often occur as dykes or veins. In the limestone, or upper 
portion of the so-called Laurentian, in the vicinity of the Kennebecasis 
Bay, these sycnites are frequently seen cutting the limestones as well 
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as the overly ing Cam brian i; latet;. No aLLcmpL haR, howeve r, becu 
made Lo separnLe Lhem on Lbc map from Lhc other pro-Cambrian rocks, 
ai; they arc in many place:; t:io intimately at:isociate<l m; Lo rende r tbcir 
distinct delineation on so small a scale an impossibility. 

Dioritcs arc found at various point:; through'out all the formations Diorite. 

from t he Laurcnt ian to the Triassic inclusive. They arc abundaut in 
the pre-Cambrian, especially in Division 5, the former Kingston, a 
large portion of which is made up of apparently intcrbcddcd fe18itc 
and fine-grained dioritc. In some places tb c dioritcs arc very coarsely 
gi·a1rnlai· and contain nuich mag netic iron in grains, as at the Scotch 
seLtlcment, in northern Kings county, and on the PollcL River, SO L1ih 
of Elgin comer, in Albert counLy, typical dioritct:l some of which arc 
almost black from the_ abundance of hornblcnJ.c, are found at Mechanic 
settlement pm1t office and westward, while throughout the pre-Cam-
briau belt uorLh of Quaco and elsewhere <liorite and <lioriLic ash-rock, 
with amygdaloid, are very frequent. It has, however, been thought 
better not to attempt the separat ion of all the areas of these intrusive 
rocks on so small a scale, as their exact limits cannot be determined 
definitely from the unfavourable nature of the country. 

In the Lower Carboniferous also, rocks presumably of intrusive ~~;M~i~~fcus 
character arc found not only around the southern edge of the central intrusions. 

Carboniferous basin, but at various scattered points of the basin itself. 
They often obtrude through the generally fiat beds of the Carbonifct·-
ous in dome-shaped hills or ridges of dolerite, while felsitic ashes and 
hard crystalline felsite also occur; the most prominent area of these 
latter rocks is seen in the northern portions of Charlotte county, 
whence they extend across into Sunbury. These intrusions wern 
probably not later tl an the middle of the Lower Carboniferous period. 

In the Triass ic also, as at Quaco, intrusions of trap similar to that 
of the North Mountain range of Nova Scotia are seen breaking 
through the Lower Carboniferous limestones of the H ead. The area 
is, however, but small. A general description of the dioritic rocks 
of the Lower Carboniferous is given in the report of 1872-73. 

ECONOMIC MINERALS. 

A full account of t):ie economic minerals of the southern part of 
the province was given in the report of 1870-71, in so far as they 
were known at that time. Since then discoveries of more or less 
importance have been made, hut nothing of any special value has been 
met with. 
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IRON. 

The only llew localiLy whet'e Lhi :; mineral bas been fonod i:; on Deer 
!:;laud, near Lol'd':; Cove. The ore is a nearly pul'e magnetite of 
~rnperior quality, and oc0urs in a vein from two to three feet thiuk in 
s lates and congl omerates of pre-Cambrian age. It is exposed crossing 
a narrow promontory, and ii; 011ly a few feet aboYc Lide level. 

CorPErt. 

The principal deposits of copper have been already described in the 
l'eports of 1870-71, and nothing bas been done of late towards the 
development of any of the localities therein mentioned. 

MANGANESE. 

Deposits of this minerafoccur at several places in Albert, Kings and 
Westmol'land. They may thus be dcscribed:-

Shepody Mountain.-Deposits near the contact of pre-Cambrian eh lo­
ritic slates and Lower Carboniferous conglomerates, worked in former 
years quite extensively, but oflatc nothing has been done. 

East Side of Salisbury Bay.-Doposit near the contact of TriasRic 
sandstone and Lower Carboniferous rocks, worked some years ago by 
the company owning the l\farkbamville mine, but shortly abandoned. 

Hopewell Corner.-Deposit near the contact of Millstone Grit and 
Lower Carboniferous ; about one mile west of Hopewell corner. 
Soon exhausted. 

Hillsdale.-About five miles south-east from Elgin corner. Deposi_t 
yet unexplored but fine surface indications. 

Petitcodiac, about two miles north-west from Petitcodiac station. 
Near the contact of Lower Carboniferous limestone and gypsum, vein 
only about one inch exposed thickness. 

Jordan Mountain.-Near the contact of Lower Carboniferous sedi­
ments with the pre-Cambrian of the mountain. Good surface indica­
tions. Locality not developed. 

111.arlchamville.-Near the contact of Lower Carboniferous limestones 
and conglomerates with pre-Cambrian. Location long worked. l\fost 
extensive deposit as yet known in the Maritime Provinces. 

Quaco Head.-Deposit in Lower Carboniferous rocks. Not yet dcY­
eloped, but preparatiom; arc uow being made for mining at this locality. 

B~enry's Lalce.-Surfaco indications reported, but deposit not located. 
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ARGENTIFEROUS GALENA. 

Several localities arc mentioned in the report of 1870-71 as affording 
galena in small quantity. Of these, the only one that has been exam­
ined for silver is that on Hammond River, at \Vanamake's, which has 
been found to yield a fair proportion. 

A new locality, which was opened in 1878, is on the west side of 
:M:usquash Harbor, in Lam·entian sycnites. Here veins, of eight inches 
to one foot, of white quartz carry yellow sulphurct of copper and 
galena. The latter has been assayed by Dr. Harrington, and found to 
yie ld a liWo over $14 to the ton. (Sec report of 1877-78, p. 529.) The 
extreme Jrnrdnoss of the country rock and the smallnest:i of the vein 
arc against the profitable working of this location. 

BITUMINOUS COAL. 

:N"o now developments have been made in this department ::;inec the 
report of 1872-73. The amount annually raised varies but little, and 
no attempts have yet been made to carry on the mining in any more 
sy:;tematio mannol'. 

AN'rnRAcI'rE. 

·within the Ja:-;t four years considerable money has been spent in 
dcyoJoping the seam of ai1 Lhraoito which ooom·R in the Devonian rocks 
of Bolas Bas.ion, Loprcau. Four shafts had boon sunk up to 1878, the 
gl'eatest depth then reached being 140 feet, but the character of the 
coal did not seem to improve sufficiently to warrant the investment of 
any further capital. A simila1· deposit occurs at Clinch's post office, 
fosqua .. h, in rooks of the .·ame age and charaeter, but this is of no 

value. The largo percentage of ash-36 per cont.-is strongly against 
the reported good quality of the mineral as a combustible, while its 
i I' regular distribution and impure character are also strong obstacles 
to it~ Sllcoessful development. A large part of what has been called 
coal is nothing but carbonaceous shale, and this constitutes the bulk of 
the scam, the thickness of the harder or anthracite band being only a 
few inches. 

ALBERTITE. 

With the exception of the deposit of this mineral at the Albert 
Mines, no body of albertite has as yet been found in quantity sufficient 
for working. Since the report of 1876-77 on this deposit, explorations 
have been canied on at several plaeos. Borings were made at Elgin 
comer and :M:aplcton with the diamond drill in the Albert shale, but 
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without :finding any trace of the mineral sought. The most extensive 
operations have, however, been carried on by the Beliveau :M:ining 
Company. At Beliveau a shaft has been put down to tl}e depth of 200 
feet, and tunnels driven north and south across the measures, without 
finding anything of importance. Borings were then begun at Taylor­
ville, about one mile to the east, since which we have not visited the 
scene of operations. Reports, however, do not indicate any great 
measure of success. 

GYPSUM. 

Gypsum occurs at various points both in Albert, W cstmorland and 
St. J obn counties; the deposits of Hills borough have been described in 
the report of 1876-77, since which new openings have been made at 
Hopewell Hill, where a splendid deposit of the :fibrous variety occurs. 

At Fawcett's Brook, about two and a half miles north-west of Petit­
codiac station, a large deposit of the :fibrous variety is found, which 
bas been locally worked for agricultural purposes for some years. The 
quality is excellent, and the deposit should be of considerable value. 

GRANITE . 

. The granites of Charlotte county, at many points, afford abundance 
of excellent stone for building and polishing, but the quarries near St. 
George, on the Magaguadavic River, are as yet the only localities which 
are worked. Full descriptions of tbe8e, with the polishing works, are 
given in the report of 1876-77, page 346. 

INFUSORIAL EARTII. 

Deposits of this substance arc found occupying the bottoms of lakes 
in several places. Among these were specially noted two in eastern 
Kings county-Pollet River Lake, in Mechanic settlement, and Pleas­
ant Lake, about six miles to the south-west. The deposit in Pollet 
River Lake is said to be about four feet deep, and the earth is exceed­
ingly :fine, of a greyish-white colour when dry, and admirably suited 
for polishing the :finest substances. The lake can be easily drained, or 
the substance can be removed with a shovel or small dredge. 
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As will be seen, attention has been mainly directed to the examination 
of such mineralR, etc., etc., as promised to prove of economic value. 
Such analyses or assays as have been made by my zealous Assistant, 
~fr. Frank D. Adams, have in all instances been duly credited to him; 
those not otherwise designated having been made by myself. 
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CHRISTIAN HOFF.JI ANN. 
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CHEMICAL CONTRIBU'fIONS 
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BY 

CIIRISTTAN IIOFF~1:ANN, F. Inst. Chem. 

MISCELLANEOUS MINERALS. 

CYANtTE. 

From the North Thompson River, British Columbia.-Collected by 
Alfred R. C. Selwyn, Esq. 

The mineral was imbedded in a granular quartz which, in addition, 
contained a few scales of a Rilvcry-whitc mica. It, for the most part, 
occurred in in the form of radiated columnar aggregates, the colour of 
which was in parts pure blue, passing into greenish-grey; occasionally, 
but rarely, almost colomle s-the other portions were of a uniform 
light bluish-grey colour. Lustre vitreous. Subtransparent. Specific 
gravity, 3.6005. 

The material selected for analysis was found, after drying at 100° C., of Cyanito. 

to have the following composition: 

Silica ................................................ 36.288 
Alumina ...•• . ..•..•. , .... . ........•... , . , . . . . . . . • . . 62.254 
Ferric oxide . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 0.552 
Lime.... .. .... .... •• . .. . .. .. . .. . .. .. . . .. .. .. . .. ... . 1.064 
Magnesia . . • . • . . . . . . . . . . . . . . . • . . . • . . . . . . • • . • . • . . 0.355 

100.513 

Previous to the finding of this specimen, cyanite was not known to 
occur in Canada. 
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LAZULITE. 

Found three-quarters of a mile cast of the mouth of the Churchill 
liiver,-District of Koowatin. Collected by Dr. R. Boll. 

Ocoms ma'lsivo in veins, having a mitximum width of seven milli­
metres, traversing a greyish-white, in parts milk-white, subtranslucent 
quartz. Colour fine deep azure-blue. Lustre vitreous. Fracture 
uneven. Brittle. Streak white. Subtran~lucenL. Hardness very 
nearly but not quite 5.5. Specific gravity-3.0445. Before the 
blow-pipe colours the flame pa1e blui:;h-groon; swells up, whitens and 
falls to pieces, but does not fuse. 

The material upon which Lho analysis was conducted, although 
selected with gl'eat care, and apparently pure, was nevertheless found 
to contain 3.808 pol' cent. silica; in calculating the results this has 
been excluded; the composition of the mineral dried at 100° C., then 
being as follows : 

Phosphoric: acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46.:)88 
Alumiua ................. . ................ . ......... 20.140 

Ferrous oxide.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.091 

Magnesia . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . l ~J.838 
Lime........... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 2.829 

Water .. , ... . . 6.468 

100 .754 

This is the fit-:;l time that this interesting minornl has boon met with 
in Canada. 

OR.l.PHITE. 

In continuation of Report on Canadian Graphite (Report of Progress 
1876-77, p. 489). 

1.-DISSEML'<ATED GRAPIIITE. 

Graphitic shalo.-From Glendale, Rivo1· Inhabitants, Inverness 
County Nova Scotia. Collected by Mr. Rugh Fletcher. 

Colour bluish-grey. Lustre of fracture across the plane of deposi­
tion, dull; that of the fracture coincident with the lamination, sub­
metallic glistening. The graphite is very evenly disseminated through 
the rock; it occurs in the form of minute scales of a steel-grey colour 
and metallic lustre. 

Analy•is of 
''disseminated 
graphite" from 
Nova Scotin. 

This shr,lo was found to contain: 
Graphite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.965 
Rock matter .... . ............ . . . .. • .....•...•.•.. . .•. 85.'7£19 
Hygroscopic water......... . . . . . . . . . . . . . . . . . . . . . . . . 0.236 

100. 
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The graphite was separated and weighed as such. On igniting the" Disseminated 

powdered mineral it leaves a light reddish-white coloured residue. graphite." 

2.-DISSEMINATED GJtAPIIITE. 

In their report on the geology of southern New Brunswick (Report 
of Progress 1870-71, p. 230), Messrs. Bailey and Matthew state that 
graphite or plumbago, in a finely divided state, i~ not unfrequcntly 
disseminated through the more altered rocks of the southern counties 
of that province, and at a few points is found in beds available for 
economic purposes. The largest of these arc in connection with the 
rocks of the Laurentian system, in the vicinity of St. John, appearing 
at the Narrows of St. John River, Lily Lake, and other points.· At 
the old opening at the Falls, known as the "Split.Rock Plumbago 
Mine," the facilities for mining and shipment are all that could be 
desired. The mineral is extracted chiefly from one principal bed, with 
latcrel deposits of minor importance. 'J'he working of the mine .would 
appear to have been very irregular, having been abandoned from time 
to time; considerable quantities have, however, been taken out since 
its first opening, notwithstanding which it is stated that there is no 
diminution of the supply, and that the quality of the mineral is better 
now than when operations were first commenced. 

A specimen of the disseminated graphite from the aforementioned 
"Split-Rock Plumbago Mine" was collected for me by Mr. Wallace 
Broad for examination; it bad a loose shaly structure and readily 
parted into, although somewhat irregular, yet, more or less lenticular 
fragments. It was greyish-black in colour, had a submetallic lustre, 
and gave a black streak. This sample contained a rather large amount 
of pyrites, and although the greater part of this was confined to some 
few of the more earthy, and what might justly have been regarded as 
extraneous fragments, there was, nevertheless, a by no means inappre­
ciable amount pretty evenly diffused through the graphitic rock 
proper. Specimens of 'this latter which had undergone lengthened 
exposure, were much weathered, had a greenish-grey colour and 
exhibited but a very feeble lustre. In preparing the material for 
analysis, the earthy fragments above alluded to, and which amounted 
to about six per cent. of the sample, were excluded. 

It was found to contain : 

Grapbitic carbon .... .. ............•......... ..••..•.. 48 .775 
Rock matter.... . . . . . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . 50.058 
Hygroscopic water....... . . . . . . .. . . . • . . . • . . . . . . .. .. . • . 1.167 

100. 

AD!tlysis of 
'' disseminated 
graphite" from 
New Brunswick 
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The graphitic carbon was separated and weighed as such ; it had a 
greyish-black colour, was devoid of lustre and apparently amorphow;; 
when pressed in a mould the surface of the resulting form had a bright 
metallic lustre. 

ThiR compressed graphite gave a fairly black and shining streak. ' 
The powdered rock lcn,vcs on ignition a light brownish-grey coloured 
residue. Considering the high percentage of graphite contained. in 
this rod{, it appeared to me very drn,;il'ablc to ascertain if the dressed 
graphite prepn,red from this latter could be used in electrotyping or 
for the manufacture of black-lead-pencils. It would doubtless be 
adapted for some of the other purposes for which graphite is employed; 
it has however, to be borne in mind that, in this inst~•nce, the cost of 
extraction wou1d in all likelihood preclude its advantageous employ­
ment for other purposes than those for which n, suitable graphite com­
mands a high price. Having extracted a quantity of the graphite and 
assured myself of its comparative freedom from foreign matter, samples 
of the same were forwarded to Bngland for the purpose of having it 
practically tested. The gentlemen to whom it was sent--ancl who, 
from their long experience .in the employment of graphite, for the 
purposes above specified, may justly be considered competent authorities 
-have favoured me with their opi11ions upon the same, and these may 
be briefly stated as fol lows : 

Adaptability In the .one case-that examination has shown the graphite to be of 
of the graphite . . • 
for the '!'anu- fair quality and adapted for the manufacture of the commoner lnnds 
factureot le>Ld- f' 1 d .1 1 h h · cc l't cl " d l pencils nn.d for o ea penc1 s; at oug its qua I y an nature oes not equa, as 
el cc1rotyp111g. f: 'l b'l't fi ·1 1 · . cl h l. bt . ar as sm a 1 I y or penc1 ma ong 1s conccrne , t e grap ute o am-

ablc in Bohemia and some other places. 
Jn the other-and as regards its employment in electrotyping-the 

trial did not give a very good result; it was not considered so good as 
that which they were in the habit of using for this purpose. 

The graphite forwarded was under the most favourable conditions, 
that is to say, it contained only 0.16 per cent. of a light grey-coloured 
ash, and therefore, as far as purit.y was concerned, left nothing to be 
de ired. That it should not have proved better adapted for the purposes 
for which it was specially tried, may be reasonably ascribed to its state 
of aggregation, and it is, in all probability, this physical character which 
was intended to be implied by the u e of the above quoted wordfl, 
"quality aud nature." 

IN1''USORIAL EAR'rH OR EARTHY TRirOLITE. 

The occurrence of this material in southern ew Brnnswick has been 
alluded to under the heading of "Economic Minerals," by the Messrs. 
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Bailey, Matthew and Ells, in their r eport (pr esent, Repo l'L of Progress) Jnfusorial 
. o:trth from 

on the geology of that regwn. .i\'cwBrunswiek 

The sample, the r esults of the examination of which arc hm·e given, 
came from Pollet, River Lake, Mechanic Sct,tlement, King's County, 
N cw Brunswick, and was collected by Mr. R. W. Ells. It occurs in 
considerable quantity, the deposit in this lake being, it is stated, about 
four feet deep, and can be readily obtained, either by dredging or 
draining the lake. A couple of slides of this material were prepared 
and placed in the handti of Mr. J. F. Whiteaves for microscopic exam­
ination. This gentleman informs me that the deposit would appear to 
be of fresh-water orig in ; that it contains siliceous spicules of Spongilla 
in great, abundance, also quantities of frnstules of diatornacem, mostly 
detached, among which he has recognized the following genera, viz: 
P innularia, Surirella, Stauroneis and Himantidium. 

In texture it resembled an earthy chalk ; very fine grained but harsh 
to the feel ; adheres to the tongue; colour light greyish-white. Heated 
in the closed tube, assume. a dal'k-grey colour, due to the separation 
of carbon,and g ives off an abundance of a somewhat ammonical, light 
brow,nish-yellow coloured water-the material evidently containing 
nitrogenous organic matter. After ignition, with free access of air, 
its colour is r edd ish-white; if treated with hydrochloric acid previous 
to ign ition, the colour is white or at most has a just perceptible r eddish 
tinge. 

When digested, either before or after ignition , with a boiling solution 
of caustic potash or soda, the silica readily passes into solut ion, leaving 
a small amount of insoluble residue, which after ignition has a light 
r eddish-brown colour. The insoluble r esidue r eadily subsides from the 
solution, this latter, if th e material has been treated before ignition, 
has a brownish-yellow colom·; if after ignition, and consequently when 
free from organic matter, the solut ion is colourl ess. 

This sample bad been kept in the dry atmosphere of t he laboratory 
for a lengthened period, and was regarded as perfectly air-dried. At 
100° C., the oxygen of t he air exercises a modifying influence upon 
this matel'ial, so that, in order to ascertain the correct loss by water at 
thi::; temperature, it is neces ary that t he opel'ation should be 0011-

ducted in an atmOR]Jhel'c of hyd 1·ogen 0 1· carbonic arid. 
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An analysis of the air-dried material gave 1.he following results : 
Silica .... . ..... .............. ....................... 80 .487 
Alumina.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.146 
Ferric oxide ...... .. . ...................•.... , • . . . . . . 0.951 
Lime ... . ..........•..• , . . . . • . . . . . . . . . . . . . . . . . . . . . . . 0.342 
Magnesia .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.28:~ 

Carbonic acid...... . .. . . . . .. . . . . . . . . . . . . . . . . .. . .. . . . . 0.011 
Phosphoric acid ...• , ............. . ... . ............. . . 
Potash and soda ......... .. ... ... ... . ........ ... .... . . 
Waterl-combined and hygros<.:opic, and organic matter . .. 13.321 

98.541 
1.-Watcr and organic matter. 

a. Loss on drying over sulphuric acid..... . ............. 6.535 
b. Loss (in addition to that of a.) on drying at 100° C., in a 

current of pure and dry hydrogen.. . . . . . . . . . . . . . 3.582 
c. Loss (in addition to that of a. and 6.) on ignition (and 

after correction for carbonic acid) . . . . . . . . . . . . . . . 3.204 

'l'otal...... . . . . . . . . . . . . . . . . . . . . . 13.321 

The air-dried material left, on treatment with a boiling solution of 
caustic potash, 7.994 per cent. insoluble residue of a light reddish-brown 
colour (after ignition). · 

As regards the economic value of this info orial earth, ii may be said 
to constitute an excellent polishing material; and although no experi­
ments have been made to determine its absorbent power, it may 
r easonably be expected to prove well adapted for the preparation of 
dynamite. Again, the extreme facility with which it is dis;;olved by 
cau:stic allrnlies (potash 0 1· soda), would suggest its advantageous 
employment for the manufacture of what is commonly known as 
''water-glass" or "soluble-glass," a preparation which meets with 
many important applications in the arts, as for instance, a:; a cement for 
the manufacture of artificial stone; for the hardening and preserving 
of building stones; in fixing fresco colours by the process of stereo­
chromy; as an addition to soap in the preparation of the so-called 
" silicated soaps," etc. 

KAOLIN. 

The material here alluded to occurs on a pro11erty belonging to Mr. 
Paul Trottier, situated in Grand Frenier, County of Two Mountains, 
Quebec. 

The locality was visited by Mr. James Richardson in July, 1879, with 
the object of ascertaining its precise mode of occurrence, the probable 
extent of the deposit, and also for the purpose of procuring a sample 
for examination and analysis. 
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Mr. Richardson informs me that it occurs in a dyke of from one to 
two feet thick, dipping northward at an angle of about 50°, and cutting 
through flat mas8ive beds of Potsdam sanchitone. That at the time of 
his visit Mr. Trottier had excavated about twenty feet in depth and 
the same in length, the produce of which appeared to be about two 
tons. It was stated that at the depth of twenty feet, the thickness 
appeared to be increasing, inasmur.h, however, as tberc were several feet 
of water in the excavation, Mr. Richardso11 had no opportunity of 
satisfying himself 011 this poinl. The sample received was in the form 
of compact friable masses, with a greasy feel, and fii1c earthy texture. 
Colour light brownish-yellow mottled with white. Adheres to the 
tongue. Forms with water an exceedingly plastic paste. 

After drying at 100° C., its composition was found to be as follows: Annlysis of 
kaolin. 

Silica...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.009 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . • . . . . . . 29.907 
Ferric oxide . ....... . ......• . . ...... ...... .. .. ....... 14.023 
Chromic oxide. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 0 .51\4 
Titanic acid...... . . . . . . . . . . . . . . • • . • . . • . . • . . . . . . . . . • . 0.558 
Lime ............................................. . .. 0.411 
Magnesia..... . . . . . . . . . . . . . . . . • . . . . • . • . . . . . . . . • . . . . . . 0.247 

~~~:s~. : : .': .· ." .·::: .": :: .'::: .' : : : .': ::: : : : : : : : : : : : : : : : : : } Traces 

Water (direct esti mation) .............................. 13 005 

99.714 

All the iron has been calculated as ferric oxide, the amounL present 
as ferrous oxide not having been determined. 

On carefully washing a lal'ge quantity of this clay, there ultimately 
remained, mixed with a little of the coarse material, a very small 
quantity of a heavy black granular powder which, upon examination, 
was found to comiist, for the greater part, of chromite ; a small quan­
tity of titanic acid was also detecteJ in this powder; it was not, how­
ever, satisfactorily determined if this was present in the form of 
Ilmenite or no. 

In order to test its refractory quality, some of the clay was moulded 
into the form of minature bricks, the edges of which were left as sharp 
as possible; these having been carefully dried, .ffrst by exposure to 
the atmosphere and then to a temperature of 100° C., were subse· 
qucntly inserted in a covered crucible, and this latter placed in an air­
furnace, the temperatme of which was gradually raised until at the 
expiration of about an hour, an incipinent white heat had been 
obtained, at which .temperature it was maintained for an additional 
hour. On examining the contents of the crucible after cooling, it wal:l 
found that the edges of the bricks remained perfectly in tact, showing 
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no indication oven of incipient fusion. The bricks which, at the time 
of their insertion, wore light browni h-yollow, had now assumed, exter­
nally a purplish-brown, and internally a blackish-brown colour. They 
were sonorous and exceedingly hard anu tough. 

ALUNOGEN. 

Collected by Mr. Scott Barlow from an olu heap of shale at the 
"Scotia Mine," Springhill coal-field, Cumberland County, Nova Scotia. 

Analysed by J1Ir. Prank D. Adams. 

This specimen was in the form of a crust of from five to five and a 
half centimetres thick. Colour white, in some places light yellow. 
Taste inky-astringent. Melts in . itfl water of cry:-;Lallization and at a 
higher temperature gives off sulphuric acid. Soluble in water. 

Its analysis gave the following results: 

Sulphuric acid.... . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.935 

Alumina ................................ .. .......... 13.479 

F erri c oxide ................. . ...... · · · · . . . . . . . . . . . . . 2 888 
Ferrous oxide..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .157 

Lime.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .140 

Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 38 
Potash.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .087 
i:loda.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .131 

Ammonia (small quantity).... . . . ..... ... ............ Unrlet. 
l ·Vater ............................................. 45.109 
l1J,ol ublu m:<ttcr ..... , .. . .... . ... ............. ... ... . .235 

99.299 

NA'l'URAL WATIJ:Htl. 

WATERS m' TTIE ASSINIBOINE AND RED RC\'EllS. 

Geological character of the areas drained by these rivors.-Tho 
following information in connection with this subject has, at my 
request, been kin.dly furnished me by Dr. G. L Dawson. 

"The Red River, flowing from south to north, runs probably for its 
whole length over deposits of late date. These are, either the fine 
silty materials laid down in the bed of the southward extension of 
Lake Winnipeg, which previously occupied the valley; or clays and 
sandy clays clue to the glacial period. Long and important streams, 
however, join the Reel River, both from .the east and wm;t, and the 
character of the river water is doubtless due to the nature of the 
country occupied by the springs and sources of these, rather than to 
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the composition of the bed of the main stream, with which the waters w,.tors oftho 
· 'dl d · ] l ft . . Assiniboino passmg rap1 y an m arge vo ume cannot come very o en or mt1- a~d lled 

mately in contact. Probably more th~n half of the water of this river Rww, cont. 

is derived from the Rat, Roseau and Red Lake Rivers and other streams 
flowing from the wooded and marshy country to the east, and this it 
may be Stlpposod does not differ much from that found in the rivers 
flowing from woodland country in eastern Canada. This country is 
also covered with drift deposits of glacial and post-glacial age, and the 
streams seldom or never flow over solid rook. The tributaries from 
the west, including the Shayenne, the Pembina and numerous smaller 
rivers, are from a region which may be regarded as almost altogether 
open prairie, and is subject to a rainfall considerably less in amount 
than that in the east. These streams flow in part over glacial and post-
glacial deposits, but in part also over the underlying Cretaceous rooks, 
of which the shalcs and clays of the Fort Pierre group cover the most 
extensive area. Springs, the waters of which come in contact with the 
Cretaceous rocks also, doubtless feed the tributaries. The Crotaceon:; 
sbales contain a considerable proportion of disseminated pyrites, which 
latter when exposed to atmospheric influences undergoes decomposition, 
ultimately giving rise, in the presence of the calcium carbonate con-
tained in the rooks, to the formation of gypsum, with which minoral­
genorally in the crystalline form of selenite-many of the beds are in 
consequence chargo<l. Thel'e are also on this side of the :Red River, 
several springs impregnated with common salt; these resemble those 
of the Manitoba Lake district, and arc probably like them derived from 
the undcdying Devonian rocks. Springs of this character are known 
on the Salt River, south of the Pcmbina, anti it was previously 
attempted to utilize these as a source of supply of salt. Similar 
Rprings arc said also to occur on the Scratching River. 

The country drained by the Assiniboine resembles in most points 
that described as giving rise to the other western tributaries of Red 
River. By some of the eastern branches of the upper part of the 
Assiniboine, from Riding and Duck Mountains, a certain amount of 
woodland drainage is derived ; but by far the greater part of its tribu­
Laries bring to it the drainage of prairie land, with a comparatively 
small rainfall, and in which the saline matters would therefore be 
supposed to exist in a more concentrated form. ' Though a comp::ira­
tivoly small portion of the Lotal length of the streams can flow in actual 
coutact with the underlying Cretaceous rocks, there is reason to believe 
that in the prairie region west of the valley of the Red River, a great 
part of the drainage of the country passes below the drift deposits along 
the surface of the undelying rooks, and this being brought very inti-
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mately in contact with these rocks would be likely to bo influenced by 
their composition." 

'Iheso samples of the waters were collected by Mr. A. S. Cochrane, 
-at the instance of Dr. R. Bell-on the 26th of October, 1879; that of 
the Assiniboine was taken from the centre of the river, about a quarter 
of a mile above its junction with the Rod River; whilst the water of 
latter was taken from the centre of the stream, about a quarter of a 
mile above whore the former flows into it. 

The water of the Assiniboinc, after nltration, bad a faint yellowish 
tinge. The suspended matter, which had a brownish-grey colour, left 
on ignition a light reddish-brown coloured residue, this on examination 
was found to consist of argillaceous matter. 

The water of the Red River, after filtration, had a pale yellowish 
tinge. The suspended matter was of a light brownish-yellow colour, 
on ignition it loft a residue, which, as in the previous case, consisted 
of argillaceous matter. 

The nature and amount of the organic matter contained in those 
waters was not ascertaiued,-the quantity of water at disposal being 
altogether inadequate for the purposo,-apart from which, it is highly 
probable, that, during the interval of collection and analy:sis, the 
organic matter had, to some extent at least, undergone docompo:i ition, 
the amount of carbonic acid therefore, although estima,tod, has not 
been given. 

The analyses of these waters were conducted by ~Mr. Franlc D . Adams, 
and the following are the results obtained by him, expressed in grains 
per Imperial gallon: 

ASSJNJBOINlll. 

Potassa . . . . . . • . • • • • . . . . . . 0.499 
Soda .... . ............. . . 5.324 
Lime .. ............•. .... 6.783 
Magnesia . . . . . . . . . . . . . . . . 4.588 
Alumina and ferric oxide(l) 0.084 
Silica ...... ., . • . • . . . . . . . 1.571 
Sulphuric acid . . . . . . • • . . . • 4.906 
Carbonic acid . . . . . • . . . . . . . ? 
Chlorine •..... 1 • • • • • • • • • • 1.988 
Organic matter. . . . . • . . . • . ? 

Oxygen equivalent to the 
chlorine .............. 0.448 

Total dissolved solid matter, 
dried at 100° C ......... 41.09 

RED RIVER. 

0.549 
5.028 
6.912 
5.142 
0.092 
2.208 
7.093 

3.390 

................. 0.765 

•..• .•.•........ 44.63 
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Suspended matter- ASSINIBOINE. 

Organic. . . .. . . . . . . . . . . . . • 0.692 
Mineral... . . • . . . . . . . . . . . . 4.508 

Total. . . • . . .. • • . . . . . .. .. . 5.200 

Hardness (2)-

Temporary ..... . ......... 13.90 

Permanent ......... ...... 6.70 

Total. ................... 20.60 

Specific gravity ..... . ... 1000.64 

RED YlVER. 

•...........•. .•• 0.342 

..... ....• •..•••. 3.509 

•....•.......•... 3.851 

••.•......••.•... 16.03 

................. 7.87 

............... . . 23 .90 

.•...•.•••••••. 1000.52 

11 II 

Tho foregoing acids and bases are most probably combined in the 
the water as follows: 

(Carbonates calculated as mono-carbonates and all the salts · estimated as <tU· 

hydrous.) 

ASSINIBOI!IE. 

Chloride of sodium..... . . . 3.277 

Sulphate of potassa ... .. ... 0.923 

" of sod1t .. .. ..... . 8.216 

" of lime ..... .... . 
Uarbonate of lime .......... 12.l 12 

" of magnesia..... 9.635 

RED RIVER. 

5.589 

1.015 

4.727 
6.739 

7.388 
................. 10.798 

J .-Although here given as ferric oxide, the iron was doubtless p1·esent in the 
water as a ferrous salt.-2. Direct method, Wanklyn and Chapman. 

In the case of the Assiniboine watel' t here was an excess of soda, 
above 1.haL required for the sulphuric acid, amounting to 0.114 grain 
(equals 0.084 sodium)-this might be present as carbonate: it would 
require 0.129 chlorine or 0.147 sulphuric acid in excess of the amounts 
found of these respective constituents. It has been calculated as, and 
added to the, sulphate of soda. 

COALS. 

BITUMINOUS COAL AND BROWN COAL OR LIGNITE. 

Analyses of 
waters of the 
Assiniboine 
and Reel 
Rivers, cont. 

!.-Bituminous coal.-Sent for examination by Mr. Jas. S. Hickman, of Coals. 

Amherst, Cumberland County, Nova Scotia. Exact locality not 
known, but said to have been taken from" a bank on Black River, 
following the outcrop of a seam of coal in the bank about twelve 
feet from the surface." 

This coal presented a slickensided appearance; it was traversed 
by occasional thin bright· layers, the prevailing lustre was, how­
ever, dull and somewhat resinous; fracture irregular. In parts it 
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contained a good deal of ' iron pyrites, also occasional thin bright 
lamin rn of graphitic-looking matter. 

The weight of the sample received was fifty pounds, the whole 
of this was r educed to powder and intimately mixed, in order to 
obtain a fair average sample; a portion of this was taken, and 
afforded by slow and fast coking the following results: 

Slow coking. Fast coking. 

Hygroscopic water . . .... . . . . . . . . . . . . . . . 3. 73 3. 73 

Vofatile combustible matter. ... .. ...... . 28.01 34.33 
Fixed carbon . . . .... . .... .. ... . .... . ... 54.28 47.96 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.98 13.98 

100. 100. 
Coke. ..... . . . . ...... . . . .... .... . .... 68.26 61.94 
.Ratio of volatile combustible m·tttcr 

to fixed carbon . . . . . . . . . . . . .. ... 1 : 1.94 1 : 1.40 

By rapid heating a bright and tolerably firm coke was obtained. 
Colour of the a h purplish-grey. This coal very closely resembles 
a sample of coal brought by Mr. Scott Barlow from the "Styles 
Mine." 

2.-Lignite.-The locality of its occurrence is stated to be thirty miles 
west of Fort McLeod,-ncar t he base of the Rocky l\fountains, four 
miles south of Pincher Creek, Old Man's Ri>er; within a quarter 
of a mile of an Indian farmer's house,-N orth West Terri Lory. 

Colour pure black; structnre somewhat lamellar; lustre shining 
resinous, with occasional dull patches; powder black, the same 
communicated a deep brownish-red colour to a boiling solution of 
caustic potash. 

Analysis by slow and fast coking gave: 

Slow coking Fast coking. 

Hygroscopic water..... . . . . . . . . . . . . . . . . 6.26 6.26 
Volatile combustible matter. . . .... ...... 29.31 31 .96 
Fixed carbon .. . ........... ... .. . . ... .. 55. 70 53.05 
Ash.. .. ........ ...... ..... ... .. .. .. .. 8.73 8.73 

100. 100. 

Both slow and fast coking gave a pulverulent coke. The ash 
had a pale reddish-brown colour and agglutinated slightly at a 
bright r ed heat. 

3.-Received through Dr. G. M. Dawson from Charles Roretzky, Esq.,­
the specimen was labelled" Skeena, Station 37, nine miles above the 
Forks,"-British Columbia. 
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Colour black; lustre for the greater part bright, buL contained 
occasional drdl layers, consisLing apparently of carbonaceous shale. 
It was rather bl'ittlc. Docs noL tioil the fingers. Takes fire in a 
lamp flame, burning wiLh a bright somewhat smoky flame and 
evolving an empyreunrntic odor: in the closed tube yields waLer 
and tarry matLer. Colour of powder black ·with a faint brownish 
tinge, the same communicaLcd no colouration to a boiling soluLion 
of caustic potash. 

By Rlow and fast coking the following results were obtained: 

Slow coking. Fast coking. 

Hygroscopic water...... . . . . . . . . . . . . . . . 1.05 1.05 
Volatile combnstible matter .........•... 15.35 19.09 

Fixed carbon .................. ... ..... 42.70 38.96 

Ash .................................. .W .90 40.90 

100. 100. 
Ratio of volatile combustible matter 

to fixed carbon .. ........... . .... l : 2.78 l : 2.04 

By slow coking the under porLion of the powder alone waH sin. 
lcred, the middle and upper portiornn-emaining pulvernlcnt. Fast 
coking gave a firm coke. Ash pale cream-colour. 

4.-Roccivcd through Dr. G. :M:. DawRon from Charles IIorctzky, Esq.,­
lhe i>pccimen 'vas labelled "Skccna, i3Lation 65, twenty miles above 
the Forks,"-Briti:;h Colnmuiit. 

Made up of alternate dull layer:; of what appeared to be carbona­
l:cous :;halo and a bright black coitl, occasionally those latter exhi­
bited a conchoidal fracltu-c, but the greater numb01· tihowed a very 
distinct colunrnnr ;;tructurc aL right angle;; Lo Lbc plauc of bedding. 
It docs not soi l the fi ngcrs. [n the closed tube yield:; water but 
:-;carccly any tarry matter, cYolvcs howc"Vcr a faint cmpyrcumatic 
odour. Colom· of Lhc powder black, the same communicaled no 
rolollr to a boiling solution of cam;tic potash. 

Analysis by slow and fast coking gave Lhc following rc;;ulls: 

Slow coking. 
Hygroscopic water... . . . . . . . . . . . . . . . . . . l .52 

Volatile combust ible matter..... . . . . . . . . 7.63 

Fixed carhon . ...................... ... 45.61 
Asb ... . .............................. 45.2 ,1 

100. 
Ratio of volati le comhustil>lc fil}Ltter 

to fixed cnrbon ............ .. .... 1 : 5 .97 

Fast coking. 
1.52 
7.20 

16.04. 

45.24. 

100. 

l : 6.3D 

Both slow and faHt coking gave a pulvcrnlent coke. Colour of 
Lhe a1:1h almost while. 

2 

Coals~ 
analyses of, 
cont. 
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5.-Thi;; specimen of coal was received through DI'. G. M. Dawson 
from Mr. Hankin, of Skccna Fork:;, who staled that the locality 
of iLs occurrence was about eighteen miles up the Watsonquah 
River, BriLi;;h Columbia. 'l'be sample was a very small one. 

Very compact, homogeneous, hard, bl'ittle. Does not soil the 
fingers Colour black, buL not pure black, having a just percep­
tible brownish ti ngc. Lm;tre dull resinous. Fracture conchoidal. 
Take8 fire in a lamp flame, burning with a bright flame (which, 
however, soon dies out on r emoval from the source of heat) , emis~ 

sion of smoke and a slight empyreumatic odour. Heated in a 
covered crucible it produces a very large amount of flame. In the 
closed tube yields a considerable quantity of tarry product. Its 
powder did not impart the sligb Lest colouration Lo a boiling i;o lution 
of eau:;tic potassa. 

An analysis, by fast coking, gave the following re:;ulLs: 

Volatile matter .................................... 40.52 
Fixed carbon .... ' ... ... .............. .......... ... 57 .51 
.Ash ............ .•.•.• _ ... , . . . . . . . . . . . . . . . . . . . . . . . 1.97 

100. 

A determination of the water gave 0.85 per cent., as however, 
owing to lack of material, no control was made, Lhe amounL of 
this constituent is included in the number indicating volatile mat­
ter. Rapid hea1.ing gave a firm coke. The ash, which was some­
what· bulky, bad a light reddish-brown eolour and agglutinated 
1:>lightly at a bright red heal. 

This is an excellent coal and clo:;ely rct:iemblci; a coal of the true 
Coal measures. Its geological position, according to Dr. G. M. 
Dawson, is Mesozoic, most probably Cretaceous. 

IRON ORES. 

Nos. 5 and 6 were analysed by Mr. Frank D. Adams. 

Iron ores- 1.-A magnetic iron ore, from Hanict Ha1·bour, Skincuttlc Inlet, 
analyses of, Queen Charlotte I slands, Britir;h Columbia. 

Dr. G. l\L Daw;;on, from whom the specimen was received, 
informs me that this ore 1.hcrc com;tituies a very considerable 
deposit. There were two samples, here designated as A. and B., 
both from the same locality: A. may be s~iid to represent a pretty 
fair average of a large bulk of the ore, B. on Lhc oLhcr hand musL 
be regarded as a picked 1:>pecimen. 
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Ua,;isi,·o, with a strncturo varying from coarse cryl:lLallino Lo 
Ii no cryRtallino.grauular in A.- to ti no cryl'llalli ne·grannlar, almrn;L 
compact, in B. The gangtto in Lhosc ispocimom; consisted almo1:1L 
entirely of quartz and calcite; sample A. containing in aclcliLion 
here and Lhere a liltlc iron-pyriteis. 

'l'hcHo t<pecimonH were found lo con Lain-

,\, 

J\[clallic iron. . . . . . . . . . . . ... ... . ......... 58·06 per cent. 
ln"o lublc nmtlcr...... . .. . .. . . . .. . .. . . . . . . 8·4 8 " 

B. 
J\lelnll ic iron ...... . 69·88 per cent. 
ln>o lubl e matter ........ . . ..... ... ... .. • .. J ·81 " 

. 2.-A mag netic inn ore, from ahouL Lon milm; up Oukao..; ipi Ol' Pickol'el 
River, wo1:1L of MichipicoLen, OnLal'iO. 

Received .from Dr. R. 13011. 

Mat:it:iivc, l:lLn1cturo fino-granulal'. Uolour clal'k sLool-grcy. Streak 
black. l1uHtl'o metallic, g lisLoniug. _FracLuro uneven. Readily 
aLLracLod by tl10 magnet lL conLainod: 

Metallic iron. . . . . . . . . . . . . . . . • . . . . . • . . . . . . 63·81 per cent. 
InsoJ u Ule matter . .............. # • • • • • • • • • • 10·82 " 

3.-A magnoLic iron ore, from lron Ol' .M:agnoLiLc fobnd, aL Lhe N:tt'l'OWH 
of Knee Lake, J)istricL of Kcowalin. 

The specimen wais roc<'ivod from 01·. R. Boll, who slaLos tbaL the 
dC])OHiL ir; an cxto111<ivo one. 

~lat:1r;ivo, t:iLnwtu ro ve1·y Jino-g r:wu la1" almot:1L compacL. Lami­
nated. Uolour blniHh-grcy. Lu:;Lrc dull. 011 cxaminaLioa wat:i 
fou11cl to contain: 

Me tail ic iron. _ . . . . . . . . . . . . . . . • . . . . . . . . . . . 45·86 p er cent. 

This specimen war; porfecLly froo from Li Lanie ucid. 

4.-A specimo11 of bog-iron ore, from lot sixLceu or sovenLeen of Lhe 
ninth range of Thurlow, Ra::itings Coun ty, Ontario,-senL by Mr. 
J. Stewart for examination, coniaiuod: 

l\Ictallic iron ........ . .................... 48·52 per ce11t. 

No olhol' constituents wore determined. 

5.-A tine crystalline-granu lar magnotilo, .from Lho tifLJi loL of the 
l'l ixlh nrngc of the township of' LutLorworLh, Conn ty of ll::i,Jli bul'lon, 
Oulario. It contained: 

Metallic iron ............................ . -1!1·36 per cent. 
In soluble matter .... ...................... 26·55 '' 

Iron orcs­
nna lyses of, 
cont. 
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This specimen was examined for titanic acid, and found not to 
contain any. 

6.-From the sixteenth lot of the seventh range of the township of 
Lutterworth, County of Halliburton, Ontario. 

A somewhat fine crystalline-granular magnetite. 

The gangue in this specimen consisted mainly of calcile and a 
yellowish-brown mica. It was found to contain: 

Metallic iron ............................. 46·50 per cent. 
Insoluble matter ...... .................... 20·16 " 

No titanic could be detected in this specimen. 

COPPER ORES. 

1.-From Spar Island, Lake Superior. 

'rhis specimen will be found fully described under Gold and Silver 
Assays, No. 9. It contained: 

Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38·24 per cent. 

2.-From lot A, north side of Echo Lake, District of Algoma. 

The specimen was received from G. F. Austin, Esq., and was 
taken from a vein twenty-six feet wide. It consisted of copper­
pyritcs in a gangue of white subtranslucent quartz, and was for 
the greater part coated with a thin film of hydrated peroxide of 
iron, which latter mineral also filled the small cavities and numer­
ous delicate fissures occurring in the specimen. In this instance 
the associated quartz amounted to forty-fom: per cent. of the 
sample. It was found to contain : 

Copper ...... . . .............. ... ......... 18·74 per cent. 

3.-From Poole's Shaft, Skincuttle Inlet, Queen Charlotte Islands, 
British Columbia. 

Collected by Dr. G. M. Dawson. A very fine granular, almost 
compact, bluish-black magnetite, carrying a little copper-pyrites; 
with here and there a slight incrustation of green carbonate of 
copper and an occasional stain of hydrated peroxide of iron. The 
sample examined was found to contain 21·82 per cent. of insoluble 
siliceous matter, and : 

Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L ·89 per cent 

This ore was assayed for gold and 1:>ilver by Mr . .Frank D. 
Adams, but without detecting a trace of either. 
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MANGANESE ORES. 

1.-From Boularderie I sland, Cape Breton, Nova Scotia. 

The sample weighed twenty-five pounds, and was .in the form of 
porous, friable _lumps, varying in colour from dark brown to 
brownish and bluish'-black, with occhsional patches of rcddish­
brown. 

In order to prepare a fair average sample for analysiH, f he 
whole was reduced to .fin e powder and then most thoroughly 
mixed. After drying at 100° C., it was found to contain: 

Peroxide of manganese .................... 11·04 per cent. 
Sesquioxide of iron ..... ... . ............. .. 12·49 " 
Insoluble matter .. .. .. .. ........ .... .... .. . 57·76 11 

It was also found to contain a very small amount of ooppe l'­
possibly scarcely amounting io more than a tmce,-a small 
amount of ni ckel , and also some cobalt, the whole amounting to 
(according to a rough quanti tative analysis) about 0·2 to O·~ per 
cent., and of which the cobalt is the chief constituent. 

GOLD AND SIL VER ASSAYS. 

PROVINCE OF NOVA SCOTIA. 

Assays Nos. 1 and 2 icere conducted by Mr. Franlc D. Adams. 

1.-From t he so-called co ppiw mine, Coxheath Hill~, Cape Breton. 

Received through ~ir . Hugh Fletcher from Mr. J. E. Bu1·cbell. 

A fine crystalline mispickel, of a lig ht steel-g rey colour. The 
specimen weighed not qui te one and three-quarter oun ce. It was 
found to contain : 

Gold . . . . . . . . . . . . . . . . . Disti net traces. 
Silver ................. 1·252 ounce8 to the ton of 2,000 lbs. 

2.-From * * * (Exact locality not stated.) 
Examined for l\Ir. ·w. H. Weck::; of Dal'Lmouth. 

It con!'isted of a somewhat coarse crystalline galena (in parts 
coated with carbonate of lead), associated with calcite. IL was 
found to contain : 

Lead .. ... .... .. .. . , . • . 61 ·54 per cent. 
Silver . . . . . . . . . . . . . . . . . l ·458 ounces to the ton of 2,000 Its. 
Gold . . . . . . . . . . . . . . . . . . Mere traces. 

Mangrmese ore. 
analysis of, 

Gold and Si!Yer 
fl S81ty!!I, 
Province of 
Novn Scotia. 



18 IT GEOLOfHCAL RURYEY m' CANADA. 

GolclandSilver PIW \' INCE <ll<' NE ii' BRUNSWfCK. 
n. says, cont. 
Province of 
NewB runswick Assays JYos. 4 anll 5 were conducted by Mr. Franlo, D. Adams. 

J>rovince of 
tiuebec. 

3.-From Wa namakci, Hammond River, King's County. 

A Romewhat coal'se ceysfalline galenitc, aRsociated with a small 
qum1tity of copper-pyrites, in a ganguc of white translucent 
quarLz; the lattel', in t hi s instance, amounted to Reventy-nine per 
cent. by weight of the Rpeeimen. It was found to con lain : 

Si lver ......•.......... 3·099 ounces to the ton of 2,000 lbs. 

4.-From Middle ]Janding .Falls, Nepisiguit Hivet'. 

This specimen, which was collected by Mr. R. W. Ell,;, consisted 
of a white translucent quartz, holding a large proportion of pyrite. 
Weight ofHpecimen not quite one and a halfouncc. ILcontaincd: 

N 0 gold Ol' Sil \' Cl'. 

5.-From the northern part of York County, on the eastem F<idc ofthc 
St. J ohn River. 

Received thrnugh ~fr. Wallace Broad, from Mr. Edward Jack of 
Fredericton. 

Galena, associated with calcite and a little quartz. It was found 
to contain : 

Silver. . . . . . . . . • • . . . . . . l · 89:~ ounces to the ton of 2,000 Its. 

PROVJNl'E OP QUEBEC. 

Assays Nos. 7 and 8 were conducted by Mr. Fmnk ]) . Adams. 

6.-From Gilbcl't River, County of Beaucc. 

This spceimen was sent for examination by Mr. Louis Gendreau. 
It consisted of a white subtransluccnt quartz, more or less stained 
with oxide of iron and contained a small quantity of pyrite. 

It contained neither gold nor silver. 

7.-From the seventy-fifth lot of the first range, N. E. Chanclic rc, 
County of Bcaucc, District of St. Frnncis. 

A white ::mbtransluccnt quartz, associated with some greyish­
black chloritic matter and contai ning here and there a few specks 
of iron pyrites. The sample weighed close upon four and a half 
pounds; t he whole was reduced to fine powder and moi>t thor­
oughly mixed, in 01·der to ens1ll'e a fai1· average sample for asriay. 
It was fo und toconta in : 

Neither gold nor silver. 
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8.-F'rom the township of Wakefield , Ottawa County. Gold and Sil ver 
n.ssay~ . 

Received through M:1·. R. G. Vennor, from Mi-. A. Cates, of~~.~'bi~~c.ec~~t 
Peche Yillage. 

A white-with occasionally a blu ish or greyish tingc-translu 
cont qual'tz, traversed by small veins of a light g reen-coloured apa­
tite, and in parts coated with hydrated peroxide of il'on. ative 
gold waR readily di scernable, it occurred someiim cK in the quartz, 
and at other times in the ox id e of iron or else at the junction of 
thetwo. The sample weighed very little more than an oun ce. I t 
was found to contain: 

Gold .......... .. .. , .. 11.725 ounces to the ton of 2,000 Its. 
~ilver ........ . ... .... 52.323 " " " " 

PROVTNCE 0 1•' ONTARTO. 

Assay No. 13 was conducted by Mr . .Frank D. Adams. 

9.-.From Spar I sland, Lake Superior. 

The specimen, a single fragment, weighed twelve om1ces. It 
consisted of copper-glance in a gangue of quartz and calcite; the 
:':ill !'face was to Rome extent coated with a thin incrustation of gl'een 
car bon:iie of eopper, abo in parts with a slight depo1;it, oftentimc,; 
;;C'al'cely amo unting to mol'e thau a film, of peach-blo,;som-rcd 
an.;cniate of cobalt. Tb is specimen contained a little native silver. 
ft containoc.l : 

Gold .... . ....... . ... . None. 
Silver ..... ..... .. . .. . 41.329 ounces to the ton of 2,000 lts. 

The amount. of coppcl' in this specimen was also estirnat d ; 
the results of the determination will be found g iven under Copper 
Ores, No. 1. 

10.-From Spar Island, Lake Supet·ior. 

Prov ince of 
Ontario. 

The specimen, a single fragment, weighed about nine and a 
quarter ounces. It comiisted of a coarsely crystalline calcite, n,;Ro­
ciatcd with a little quartz, and contained a small qnantity of 
copper -glan ce and some native silver. It was founc.l to contain : 

Gold .. . . .... ...... . None. 
Silver . ......... ...• 136.967 ounces to the ton of 2,000 Jts. 

11.-From Spar I sland, Lake Superior. 

ThiR Apecimen, a single fragmen t, weighed about one ancl a half 
ounce. It consisted of copper-glance in a gangue of coarnely 



Gold and Silver 
assays. 
Pro1ince of 
Ontario, cont. 

District o! 
Keewatin. 
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crystalline calcite, the latter preponderating; it contained some 
native silver. Assay g:we : 

Gold ..............• None. 
Silver ....••••••.••• 108.733 ounces to the ton of 2,000 lbs. 

12.- From Spar I sland, Lake Snpcriol'. 

The specimen, a singlo fragment, weig hed about, Lhree and three · 
qnarLcr ounces. It consisted of coal'scl.r crystalline calcite, asso­
ciated with quartz nnd holding a very ;;mall quantity of copper­
glance and a litLic 1mt ivc :;i lver. TL contained: 

Gold ........ ...... .. .. None. 
Silver. . . . . . . . . . . . . . . . . 6.358 ounces to the ton of 2,000 lbs. 

13.-Frorn loL eleven, township of l\fcintyre, between the Duncan Mine 
and Current River , Thn11dcl' Bay, Iiake Snperior. 

Received through Dr. R. Hell from J. Dcwe, Rsq. 
A coarsely crystalline, white, t ranRparen t calcite, " ·ith a consid­

erabl e quantity of blende, a little galena and cop pcl' pyrites, some 
dark g l'eenish-bl ack eh lori t ic matter and some quart:r.. H eontained 
only: 

Silver ................... . Traces. 

DISTRIC'f OF KEEW ATIN. 

All the specimens from tbiR district. were recci,·cd from Dr. R. Bell. 

Assays Nos. H to 33 inclitsive were conducted by j}fr. /l'ranl~ D. Adams. 

14 -.IJ'rom one of a number of veins found about three miles from the 
souLh-weRL extremity of r~ong Island, caRL coast, of liudrson's Bay. 

White translucent, v itreous quartz, with light brownish-pink 
tourmaline and a dark-green massive chloritic mineral; in parts 
slight ly stained with oxide of iron. Weight of speimcen, tive and 
three-quarter ouncet1. 

It contai ned neither gold nor silver. 

15.-From I.Jake of the Woods, twenty-five miles sonth-we:;L of Rat 
Portage. 

Presented to Dr. Bell by Inspecting Chief Factor :llcTavisb. 

Massive, fine crystalline iron·pyri tes, with a little hydrated 
oxide of iron. W eight of specimen , eleYen and a quarter ounceH. 

It contained neither gold nor silver. 

lG.-Fonnd Rix miles norLh of Richmond Gul f 
Whiti sh L1·ant1luce11t qual'tz and pyrite, the !a t.Lor much 
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weathered; the pyrite constihlted over half the bulk 
men. 'l'h e lntter weighed nearly one pound. 

of the Rpeci- Gold and Silver 
as:-;ays. 

It contained neither gold nor silver. 

17.-From an island in Black Whale Harbour, locally better known 
as Teska Harbour. 'l'aken from one of a group of veins. 

Bluish-grey indurated limestone holding iron-pyrites. The 
specimen weighed ten and a C]_Uarte1· 0unres. 

It contained neither gold nor silver. 

18.-From the loeatiou of .M:t'. W. HatTis, Faleon Lako, near Lake of 
the Woods. 

A somewhat rusty granular quartzite with a little molyb­
denite. Weight of specimen nearly nine ounces. 

It contained neither gold nor si lver. 

19.-From P'irc-<>teel Rapid, which il-l twenty-three miles above the 
Long Portage on the M:attagami River. 

ConRiRted mainly of a fine crystalline pyrite and quartz; much 
Rtained on the surface by oxide of iron. Weight of specimen not 
quite one and a quarter pound. 

It contained neither gold nor silveL 

20.-'rakcn from a vein found at God 's Lake. 

Subtransh1cent quartz tinged with oxide of iron and holding a 
li1.tle pyrite. Weight of specimen, thirteen and a half ounces. 

It contained neither gold nor silver. 

21.-Also from a vein found at God's Lake. 

District of 
Keewatin, 
cont. 

Greenish and light brownish quartz with a few specks of 
copper-pyrites. Weight of specimen, not quite six ounces. 

It contained neither gold nor silver. 

22.-Taken from a vein found at Island Lake. 

Subtranslucent greyish quartz, with a greyish-green chloritic 
mineral. Weight of specimen, four ounces. 

It contained neither gold nor silver. 

23.-Churchill, one mile west of New Fort. Taken from a vein about 
two feet wide. 

A whitish and light grey subtranslueent quartz. Weight of 
specimen, not quite :five ounces. 

It contained neithor gold nor silver. 



22 H GEO L OGICAL SURVEY OF CANADA . 

GoldandSilver24.-Churchill, half a mile north of the New Fort. From a vei11 
Di~~~r~t of varying in thickness fro1n one to three feet. 
Koewatin, F · · h h' b l cont. 'amt grey1s -w .1te su trans ucent quartz, 

green chloritic mineral and a li ttle Rpccular 
specimen, seventeen ounces. 

It contained neither gold nor silver. 

with some light 
iron. Weight of 

25 .-From a vein three and a half miles eat of the mouth of the 
Churchill River. The vein is about three foot wide and can ho 
traced for several hundred yards east and west. 

Reddish and light brownish-grey subtranRlucent quartz, with a 
very small quantity of pyrite and specular iron. Weight of speci­
men, not quite eight ounces. 

It contained neither gold nor silver. 

:26.-From a vein about five miles due east of the mouth of the 
Churchill River. The vein was stated to be large and some­
what irregular. 

A subtranslucent greyish quartz with a litt le specular iron . 
Weight of specimen, not quite six ounces. 

It contained neither silver nor gol<.1. 

27.-}l~rom , what was stated to be, a good-sized vein on Eagle Nest 
Point, about six miles east of the mouth of the Churchill River. 

A light grey vitreous quartz. Weight of specimen, rather more 
than three and a half ounces. 

It contained neither gold 1101· silver. 

28.-From the same locality as the last; stated to have been taken 
from a good-sized vein. 

Subtranslucent greyish quartz, in parts impregnated with 
finely divided specular iron. Weight of specimen, not quite 
seven ounces. 

It contained neither gold no'r silver. 

29.-From a vein on Battery Point, between one and two miles east 
of the mouth of the Churchill River. 

A greyish and whitish subtranslucent quartz. Weight of speci­
men, rather more t han eigh t and a half ounceR. 

It contflined neither gold nor sil vcr . 

30.-Specimen taken from another vein, same locality as the last. 
A greyish opaque quartzite with a little specular iron. Weight 

of specimen, rather over nine ounces. 
It contained neither gold nor silver. 
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31.-li'rom Inari, not far from Marble Island, west coast of lludson's Gold and Silver 

Bay. Reported by the Esquimaux to occur in large quantity. n8i~ti'.fc:t of 

F . t 11" . "t . f 1· h bl . h Kcewntin, me crys a me ll"On pyn es rn a gangue o 1g t ms ·grey cont. 

magnesian limestone. Weight of specimeu, close on eleven otmces. 
It contained neither gold nor silver. 

This specimen was also examined for copper, nickel and cobalt; 
it did not contain a trace of either. 

32.-.f:<'rom the northem point of a large island in Lake of the Woods, 
about twelve mi lcs south-east of Rat Portage. Received through 
Dr. R. Bell from J. Dewe, Esq. 

QuarLz, penetrated by delicate needles of hornblende, with 
some greenish chloritic matter and a little calcite. It contained 
distinctly visible native gold. Weight of specimen, one and a 
quarter ounce. Tt was found to contain : 

Gold ...•.•.............•. 37.318 ounces to the tori of 2,000 lbs. 
f:iilver...... . . . . . . . . . . . .. • l.431 " " " " 

33.-.f:<'rom Lake of the Woodi:;; Yicinity of Rat Portage. Received 
Lhrough Dr. R. Bell from J. Dewe, Esq. 

A somewhaL granular, whitish quarLzite, rusty on weathered 
surfaces, canying a very small quantity of molybdenite, and a 
liLLlc greenish chloritic matte1-. Assay showed it to contain: 

Uold. . . . . . . . . . . • . . . . . . . . . Traces. 
Silver ....••.........•.. _. 0.597 ounces to the ton of 2,000 lts. 

J>HOVfNC"E OF Bll[TISII COLUUBTA. 

Assays Nos. 37, 38 and 39 we1·e conducted by Mr. F'tanlt D. Adams. 

34.-Scnt for examination by W. Pollard, Esq., the Secretary of the 
"Enterprise" Gold ::i,nd SilYer Mining Company, Victoria, 
BriLish Columbia. 

A white subtranslucent quartz coated with hydrated peroxide 
of iron; some of the fragments were very much honeycombed, 
oLhel'S contained numerous angular cavities; these latter, in ciLher 
case, most probably at one time contained iron-pyrites, and 
which had been removed by weathering; about one-sixth, by 
weight of' the sample of ore, consisted of pulverulenL hydrntcd 
peroxide of iron; it further contained a little iron-pyrites and 
galena, and a few fragments of a dark bluish-g1·ey slaty maLter. 
It was found to contain: 

Gold . . . . . . . . . . . . . . . . . . . . 20·096 ounces to the ton of 2,000 lbs. 
Silver . . . . . . . • . . . • . . . . . . . 4·929 " " " " 

Province of 
British 
Columbia. 
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Gold and Silver 35.-From the Douglas Portage, Bl'itish Columbia. 
rrssn.ys. 
Province of 
British 
Colurnbin, 
cont. 

The sample was taken from a vein occurring at an cleYation 
of about two thousancl feet above the sea level, and about nine 
miles in a north-easterly clirecLion from the hot springs. The vein, 
which has a width of five and a half feet, is nearly vertical, runs 
due north, and is di tiuctly traceable on the sul'face for over one 
mile. 

A milky-white quartz, associated with a greyiKh-grcen chloritic 
mineral. 

lt contai ued neither gold uor silver. 

36.-From the Douglas PorLage, British Columbia. 

From a vein about five hundred feet to the westward of the one 
from which the preceding sample was taken. It occurs at an 
altitude of about seventeen hundred feet above the Rea level, has 
a width of two and a half feet at the Rmface, and runs due 
north, with a dip of about thirty degrees to the east. The speci­
men consisted of a white, subtranslueent quartz,. iu parts stained 
with oxide of iron and containing a small quantity of a greyish­
green eh loriLic mineral. 

rt contained neither gold nor silver. 

3'7.-This specimen, collected by Dr. G. M. Dawson, was Laken from 
the Champion Ledge, near Fort Creek, Omineca. 

A white, subtranslucent quartz, with galena, a little pyrite, 
and a trifling amount of hydrated peroxide of iron-the quartz 
constituting rather more than half the bulk of the specimen; the 
latter weighed ten and a half ounces. It was found to contain : 

Gold ......... . ...... , •• , Trace. 
Silver ................... 19·723 ounces to the ton of 2,000 lbs. 

38.-From Gnarled Islands, near Dundas Island, northern part of 
British Columbian coast. 

Collected by Dr. G. M. Dawson. 

A light greyiHh quartz, associated with a light brownish calcite 
and some dark green chloritic matter, with a little copper­
pyrites and green carbonate of copper. Weight of specimen one 
pound one ounce. It contained: 

Silver. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . • . . Trace. 

39.-From the Arctic Circle Claim, Boulder Creek, Omineca. 
Collected by Dr. G. M. Dawson. 

Galena, associated with a slightly rust-stained, subtranslucent 
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quat'tz; the former contained numerous cavities. holding hydrated Gold and Sil re.­

peroxide of iron. A portion of the galena, carefully freed from r%a~i~ce ot 

h . d d 'd f . 1' ,., t t . British t e associate quartz an ox1 e o iron, was iounu o con am: Colurobin, 
cont. 

Gold ................. . . None. 
Silver .................. 128·078 ounces to the ton of 2,000 lbs. 

It was considered desirable to ascertain if the associated 
hydrated peroxide of iron carried any gold. For this purpose, 
tiuch portions of the galena as were most thickly coated with this 
oxide were selected; this material was found to contain, in addi­
tion to the silver pel'taining to the galena, in the sample thus 
prepared: 

Gold. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Distinct traceR. 

And which had evidently accompanied the peroxide of iron; 
the above assay of the pure galena having conclusively proven 
the same to be entirely free from gold. 

MISCELLANEOUS EXAMINATIONS. 

l.-Mineral specimen sent by Mr. Gisborne, in order that it might bo 
examined fo1· copper. The locality of its occurrence was stated 
Lo be the Big Slide, Fraser River, British Columbia. 

It consisted of a mixture, almost in equal proportions, of pyrite 
and pyrrhotito. It was examined by Mr. Frank D. AdamR for 
coppel', nickel and cobalt, and found to contain: 

Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.097 per cent. 
Cobalt (with a little nickel).... . . . . . . . . . . . . . . . . 0,060 " 

Misoollaneou• 
examinations. 






