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. I bave the honor to be,
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The Honorable Josepr Howg, M. P.,
Secretary of State for the Provinces,
OrTAWA.









SUMMARY REPORT

OF

GEOLOGICAL INVESTIGATIONS,

BY
ALFRED R. C. SELWYN, F.G.S,;
ADDRESSED TO

THE HONORABLE JOSEPH HOWE, M.P.,

SECRETARY OF STATE FOR THE PROVINCES.

Sir,—I have the honor to submit for the information of His Excellency
the Governor General in Council the following Report of the progress made
during the year 1872-7T8 in the Geological Survey of the Dominion, and
in the Exploration of its mineral resources.

In Cape Breton and in other parts of the Province of Neva Scotia, and Rogions in
also in the Provinces of New Brunswick, Quebec, Ontario, Manitoba and i hetior
British Columbia, examinations and surveys have been made, most of which®™2 -
are in continuation and extension of the investigations of preceding seasons,
and of which Reports have been presented, and are now published in the
volumes issued for 1870-71, and for 1871-72 respectively.

The greater part of my own time during the year has necessarily been Labours of Mr.
occupied in the work incidental to the general superwsmn of the Survey, e
and much of it, during the early part of the winter, in attending to the
printing of the Reports for 1871-72.  In June I visited and examined the
Acadia Iron Mines at Londonderry, Colchester County, Nova Scotia, for
the purpose of investigating and reporting upon the character of the
iron-ore deposits there, especially in reference to the probable extent of
the veins and their permanence in depth. I also visited and examined
parts of the Spring Hill coal-field in Cumberland County, Nova Scotia;
the survey and exploration of which has occupied the attention of Mr.

Scott Barlow during the past three seasons. The latter part of July and
the months of August, September and October I devoted partly to
investigations in the silver-bearing region around JThunder Bay, Lake
Superior, and partly to a preliminary exploration westward from Lake
Superior to Fort Garry, in which latter I was accompanied and assisted

by Mr. Robert Bell. Relating to the explorations above named, the fol-
B

’



2 GEOLOGICAL SURVEY OF CANADA.

lowing reports have been received and are submitted herewith, together
with the result of my own observations on the Londonderry iron mines, and:
on portions of the region explored between Lake Superlor and Lake
Winnipeg.

Additions tothe T the palaeontological branch of the Survey, Mr. Billings reports the fol-

palzontological . . . o
collections.  Jowing additions to the collections since the 1st of June, 1872 : —

Specimens.

Presented by Major C. Grant, of Hamilton, fossils from the
. Hudson River, Clinton and Niagara formations. . 24

By Mr. F. W. Ramm, of Port Hope, one Orthocera-
tite from the Black River formation............ 1

Collected by Mr. T. C. Weston, from the Silurian rocks at
Hereford and Farnham, about.............. ... 200

From the Potsdam rocks at the Straits of Belle Isle,
Labrador. .. .covviuviviiiiieniniiiananenns 500

From the Black River formation, Paquette’s Rapids,
Upper Ottawa... . 200

From the Upper Sllurlan rocks at Amsalg, Nova. Scotla. 300
Collected by Mr. Thos. Curry, from the Upper Silurian and
Devonian rocks at Port Daniel and Percé, Gulf of

St. Lawrence.. oo oo vvvieiierreerasnenrnenns 2000

From the Hudson River rocks at Riviére des Hurons 191
Collected by Mr. A. H. Foord, from the Upper Silurian rocks at

Port Daniel............coeiviiiiiii e, 200
Collected by Professor Baily, Devonian fossil plants from New

Brunswick. ... evviieii it i a1
Collected by Mr. G. F. Mathew from Upper Silurian rocks,

New Brunswick,..ooooovvvuiiiiiiiiaii i 19
Collected by Mr. G. F. Mathew from Carboniferous rocks, New

Brunswick (fossil plants)............ooviits, 5

Collected by Mr. James Richardson, from the rocks of Vancou-
ver and Queen Charlotte Islands, British Columbia.. 94T
Collected by Mr. Charles Robb, from the Carboniferous rocks

of Cape Breton (fossil plants)................. 28

Collected by Mr. Scott Barlow, from the Carboniferous rocks
of Cumberland County, Nova Scotia............. 20
7 7Y 4,676

In the collection made by Mr. Weston at the Straits of Belle Isle, there

is a very fine series, including several species of the curious genus

Ammnitiesot  Archeeocyathus. By slicing these for microscopic examination it may be

Arcbaocyaiiie possible to determine whether they should be regarded as sponges or
corals, a point upon which there is at present much doubt.
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The collection from Arisaig is especially valuable, as it containg a num- Arisaig fossits.
ber of specimens which show the internal characters of the shell, such as
the teeth and muscular impressions. These characters, which were want-
ing in the specimens previously collected, prove that many of the species
from this locality, described in Dawson’s Acadian Geology,are referred to
wrong genera. In the examination and study of this collection, to which
several weeks have been devoted, Dr. Dawson has afforded great assis- Assistance from
tance, by placing all his Arisaig fossils, including those originally described > **™™
by Professor Hall, in Mr. Billings’ hands for comparison. Without this
assistance many of the species could not have been identified. It was
proposed to publish the results already obtained in the first part of Vol. I, pubiication or
Palwozoic Fossils of Canada, which is now being prepared; and, with this s °
object in view,Mr. A. H. Foord,the Artist to the Survey, has already figured
a number of the specimens. On reconsideration, however, Mr. Billings
thinks it will be better to defer publication until farther collections have
been made, and he has had an opportunity of examining the collections
from the same locality which have been made by Dr. Honeyman, and
are now in the Public Museum in Halifax.

The large collections made by Mr. Curry afford many important Mr. Curry's ol
additions to our knowledge of the Upper Silurian and Devonian rocks of fections.
the Gaspé Peninsula, :

The Port Daniel collection contains a great many new speeies, and,Tne PortDaniet
including the collections previously made in the same loeality by Sir W. E. foustia, " ¢
Logan and Mr. Bell, supplies material which will occupy from seventy-five
to one hundred pages of deseriptive text in the second volume of the
Paleozoic Fossils of Canada. The whole of these collections have been
studied, and but little more remains to be done except to write the descrip-
tions of the species. Before publication, however, a further collection is
much to be desired.

The careful study and comparison of the fauna of the Middle and Upper remarks on the
Silurian rocks around the shores of the Gulf of St. Lawrence, together %Ef Siiasiaa T
witha better knowledge of the geological structure of the region, will prob- Emoriog. etera
ably elicit some interesting and important facts in connection with its
earlier physical geography and geology. Bearing on these questions, Mr.

Billings finds that, though the Port Daniel and the Arisaig rocks—respec-
tively on the northern gnd the southern shores of the Gulf, and distant from
each othér about 250 miles—are certainly both of Middle and Upper
Silurian age, yet that a very wide and marked difference exists in their
respective faunas ; and that both of these differ as widely from that of the
Middle and Upper Silurian of New York and Western Canada as they do
from each other; while that of the Gaspé limestones north of Cape
Maquereau, and of the Middle Silurian rocks of the Island of Anticosti,

Loorresponds exactly with the New York type.
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In the preceding Lower Silurian period, as also in the succeed-
ing Devonian period, the respective faunas are alike throughout the
regions referred to; thus, while doubtless a large part of the eastern area
existed as dry land long prior to the close of the former period, as is
indicated by the entire absence in it of all the upper members of the Lower
Silurian series, which are so largely developed in the western area, yet the
facts shew that the Upper Silurian period in eastern North America was
preceded by oscillations of the surface, which resulted in the formation
of barriers separating the eastern and western area, and limiting
the distribution of their respective faunas, the eastern area being
apparently divided by similar minor barriers; and further that the whole
of these barriers were removed prior to the suceceeding Devonian and Carboni-
ferous periods.

At present neither the details of the geological structure, nor the distri-
bution of the fauna of the regions affected by these movements, from the
Gulf of St. Lawrence south-westward to the Atlantic shores of New
England, are sufficiently well known to make it possible to indicate exactly
the nature,position and extent of these ancient barriers. From the facts cited,
however, it would seem that the altered rocks of Cape Maquereau, which
are referred by Sir W. E. Logan to a part of the Quebec group (Geology
of Canada, page 272), certainly formed a part of the main barrier between
the eastern and the western areas. Its eastern extension will probably be
found in Newfoundland ; while, in the opposite direction, we have at present
no certain evidence respecting it; though it seems probable that the
greater part of New Brunswick and of eastern Maine would be included
in the eastern area.

British Colum- Of Mr.Richardson’s large and valuable collection from British Columbia a
" preliminary study of the ammonites from the Queen Charlotte Islands has
been made. Among them there are seven species whith belong to the
groups Planulati and Macrocephali, characteristic of the Bath and Coral-
line Oolite of England, and of the Brown Jura on the European continent.
Judging from the ammonites alone, it would appear that some of the Queen
Charlotte Islands rocks are Jurassic, and therefore occupy a somewhat
lower horizon than those of Vancouver Island, the fossils from which have
been determined to be Cretaceous. Until further study and comparison
have been made of the whole of the collection, which contains a large number
of genera and species, it will, however, be impossible to arrive at any
definite conclusion respecting the relative age of these rocks. A note-
worthy fact, however, is that not one of the seven species of ammonites
above referred to has yet been found either in California or on the east side
of the Rocky Mountains.
Lower Potsdam  Besides the study of the Gaspé, Arisaig and British Columbia fossils,
fosetl considerable time has been devoted to the further study of the fossils of

e
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the Lower Potsdam rocks ; the result of which will form a portion of the first
part of Vol. II, Palwozoic Fossils of Canada, which will also contain
figures and descriptions, chiefly of new species, from the Upper Silurian
limestones and Lower Devonian sandstones of Giaspé, as well as the results
of other palseontological investigations which have already been published
in part in some of the scientific serials of Europe and America.

Dr. Dawson has kindly devoted considerable time and labour to the Adknowledg-
study and determination of the very interesting collection of fossil plants gawson'uﬁ-
brought by Mr. Richardson from Vancouver and Queen Charlotte Islands ;
and he has also again given his valuable and gratuitous labour to the
Survey in the preparation of a volume which will shortly be issued, contain-
ing illustrations and descriptions of the fossil plants of the Lower Carboni-
ferous and the Millstone Grit formations of Canada.

During the winter Mr. Weston has done a large amount of valuable Mr. Weston's

work, in cutting out, cleaning and ticketing fossils collected by himself and
others. This work occupies much time, and requires great practice and
more than ordinary skill. A large part of Mr. Weston’s time has also
been devoted to the preparation of slices of various fossils and rocks, the
characters of which could only be determined by microscopic examimation.
Amongst these may be mentioned eighty-nine mounted sections of the fossil
plants from British Columbia. Also upwards of 200 similarly prepared slices
of various fossiliferous rocks from the Eastern Townships and elsewhere.
Mr. Weston has also devoted some time and attention to photographic work,
with a view to facilitate she labours of Mr. Billings and Mr. Foord in
describing and figuring organic remains. Besides other negatives he
has succeeded in producing some very excellent micro-photographs,
shewing the structure of the fossil plants from British Columbia on an
enlarged scale, which will materially aid Dr. Dawson in the labour he has,
as above stated, kindly undertaken in connection with the examination of
this highly interesting fossil flora.

Mr. Billings has submitted some of the fossils from British Columbia to Fossils submit
Mr. Meek, who is well known as the highest authority on the fauna of
Anmerican Secondary formations. Mr. Meek’s and Mr. Billings’ observations
on the fossil animals, as well as Dr. Dawson’s on the plants, appear as
appendices to Mr. Richardson’s Report.

Since the retirement of Dr. T. Sterry Hunt at the close of last year,
the chemical and mineralogical investigations of the Survey have been in-
trusted to Dr. B. J. Harrington, assisted by Mr. Christian Hoffmann.
Respecting the work in the laboratory, Dr. Harrington reports as
follows :

¢ Qur laboratory work has consisted largely in the examination of Work of the
economic minerals from different parts of the Dominion, and much useful a Shorg L inLoee
information has been accumul. ted. T
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xaminationof ¢ Thirty-two specimens of iron ore from different localities have been
examined. In nine cases the analyses were complete. In eleven wthers,
sufficiently so to determine the value of the ores, while in the remaining
twelve, only determinations of iron were made. A sample of the bar-iron
made from the ore of the Acadia mines has also been examined for phos-
phorus.

Cord guverand < Thirty-two specimens of quartz, mispickel, pyrites, &ec., have been as-
sayed for gold and silver, and six specimens for silver only. Fourteen of the
samples are from the township of Marmora, and the results of their assay
shew a great variationin the quantity of gold in different veins, *as well as in
the same vein at different depths. The highest yield of gold obtained was
4.90 ounces to the ton of 2,000 Ibs., the highest yield of silver to the ton
did not exceed 50 cents. Samples from a few localities near the line of the
projected Canada Pacific Railroad between Lake Superior and Red River
have been examined, but in most cases were found to contain little or no
gold or silver. Assays have been made of forty-five samples of copper
ore, all, except one, being from localities in the Eastern Townships.

Phophateor ¢ Twelve specimens of phosphate of lime have been examined for the infor-
mation of persons interested in the development of the deposits of this
mineral.

Coal. ¢ Proximate analyses have been made of twelve samples of coal, ten
from Cape Breton, and two from British Columbia. The examination
of the former coals shews them to contain a very small amount of
ash, but a large percentage of sulphur. The average percentage of ashin
the ten samples was 8.14, and the average percentage of sulphur 2.05.”
The analyses of the samples from Cape Breton appear in Mr. Robb’s re-
port submitted herewith.

« A series of the coals from Vancouver and Queen Charlotte Islands are
now being analysed and the results will soon be ready for publication.*

Mineralsand  * Many minerals of scientific interest have been identified by means of

rosks. the blow-pipe, and among them there are three which do not appear to
have been before observed in the vicinity of Montreal.

¢ Complete analyses have been made of twelve specimens of rocks and
minerals from different parts of the Dominion, and partial analyses of three
others. Among the rocks analysed is a serpentine from Lake Abbitibbé
which contains both chromium and nickel. An analysis of the green pebbles
in a specimen of the Lower Carboniferous conglomerate from Harvey settle-
ment, New Brunswick, shews that they consist of a hydrated silicate of
alumina with several per cent of potash and soda.

Brine from “The analysis of a brine from Nanaimo, in Vancouver Island, is being

Nanaimo.
made by Mr. Hoffmann.”

* See Appendiz 111, MNr. Richardson's report,
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A report has also been received from Dr. Harrington, and is submitted Beport o om
herewith, of an examination of samples of brick-clay from Fort Garry, made Fort Garry.
with special reference to their suitability, and to their proper treatment,
for the manufacture of bricks. These clays were sent to the museum by
Mr. J. 8. Hargrave, and were a¢companied by the following memorandum :

¢ 8pecimen No. 1. Surface clay, dark. When mixzed with Nos. 2 and 6
makes a white brick with Townsley’s machine.

Specimen No. 2. From three feet deeper than No. 1; when mixed with
Nos. 1 and 6, makes a white brick with Townsley’s machine.

Specimen No. 8. Sometimes found mixed with No. 2, but oftener about
seven feet below the surface. Has been worked with a Chicago steam
machine without sand or water. This brick has been a total failure.

Specimen No. 4. Found from fifteen to twenty feet deeper than No. 3.
This is the deepest clay known in Manitoba. Mixed with No. 8, has made
bricks with a Chicago steam machine without sand or water. Brick a
failure hitherto.

Specimen No. 5. Sand from Point Douglas.

Specimen No. 6. Do. from near Silver Heights.”

From Dr. Harrington’s report on the above, named samples, it will be
seen that the want of success in the manufacture does not arise so much
from defects in the clays, as from the manner of treating them, both
in the preparing and in the burning.

I have the honor to be,
Sir,
Your obedient servant,
ALFRED R. C. SELWYN.
Montreal, May, 1873. \

X 3



NOTES

-
ALFRED R. C. SELWYN,
OF A PRELIMINARY GEOLOGICAL RECONNAISSANCE FROM
LAKE SUPERIOR,
BY TI'IE ENGLISH AND WINNIPEG RIVERS, TO
FORT GARRY.

On the above named exploration, to about midway between Lonely Lake
and Lake Winnipeg, viz. to Separation Lake, I was accompanied by Mr. R.

Gont]i;;ﬂaﬁggxby Bell and the members of his party, who during the earlier part of the season

Ioratxons
Begun in 18

Trip to Bass.
wood Lake,

Black Sturgeon
River. g

Silver-mmmg
locations
Thunder Bay

had been occupied in prosecuting and extendmg the explorations which
were commenced in the Lake Superior region by Mr. Bell in1861. Details
respecting the constitution of the party and other matters and incidents
connected with the journey from Thunder Bay to Separation Lake are
given in Mr. Bell’s report, which also embraces accounts of the earlier
operations of the season. As stated in his report, Mr. Bell arrived at
Thunder Bay with his party on the 17th of June. On my arrival there on
the 5th of August, I learnt that Mr. Bell had started the same morning on
a trip with Mr. McIntyre from Fort William, and that he expected to be
absent about ten days. Subsequently it appeared that Mr. McIntyre having
occasgion to visit the Hudson Bay Co’s post at Lac Bois Blane, Whitewood
or Basswood Lake, by all of which names this lake seems to be known, had
kindly offered Mr. Bell a passage in his canoe, and as an excellent oppor-
tunity was thus affoxded to gain some information relating to the geological
features of the route to be traversed from the Kaministiquia River via:
Pigeon River to Whitewood Lake, and thence to Sturgeon Lake on the
Dawson Red River route, by which Mr. McIntyre proposed to return to
Fort William, Mr. Bell gladly availed himself of the offer. At the same
time Mr. Bell’s party had been sent to make some further explorations in the
valley of the Black Sturgeon River at the head of Black Bay. The results
of this journey and of the explorations above named are givenin Mr. Bell’s
report.

In the ten days interval between my arrival at Thunder Bay and the
return there of Mr. Bell, and of his party, respectively on the 17th and on
the 16th of August, T visited and examined a number of the principal silver-
mining locations around the western shores of the bay, and extended my
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exploration along the Red River road as far as the Mattawa bridge, twenty-
three miles west from Prince Arthur’s Landing. I was unable to visit the
now eelebrated Silver Islet Mine, and was also obliged to postpone to some
future occasion an investigation which I hoped to make into the relations
of the different members of the Upper Copper-bearing series, as exhibited
in the country between, Thunder Bay and the eastern shores of Nipigon
Bay, and around Lake Nipigon.

To Mr. J. W. Dawson, C. E., Superintendent of the Red River road, Acknowled
and to Mr. E. Borron, Provincial Inspector of Mines, my best thanks are ance, O oM
due, not only for much useful information, but also for their unremitting
kindness and attention, and for their ready assistance in all matters in
" which the means at their disposal enabled them to facilitate our opera-
tions.

On the 19th of August our whole party left Prince Arthur’s Landing, and start trom
proceeded, via the Red River route, to Lac des Mille Lacs, which is reached ﬂiﬁ&ﬁ"ﬁm
by the Height-of-Land Portage road, about one mile in length, between it
and Lake Kashabowie. We arrived at Lac des Mille Lacs on the evening
of the 21th of August, and were delayed there several days by the non-
appearance of the Indians who had been engaged to accompany -us as
canoe-men and guides. On the 29th of August, Mr. Bell having succeeded
in engaging other Indians, we were enabled to proceed on our journey, and
left Lac des Mille Lacs by the Seine River. On the 10th of September
we camped on the shore of Sturgeon Lake, and at mid-day on the 20th of
the same month, we reached the Hudson Bay Company’s Post on Lac Seul
or Lonely Lake.

On the 13th of September, on Sturgeon Lake River, about 14 miles west
of Sturgeon Lake, wefell in with Mr. Jarvis, C. E.,in charge of one of the
Survey parties of the Canada Pacific Railroad, Division M. He was run-
ning the line eastward to Stargeon Lake, and had come in from Fort
Garry via the Lake of the Woods and Minnietaki Lake. From information
which Mr. Jarvis gave us respecting this route, we decided to make our cnoice of route.
way out by the English and Winnipeg Rivers, as, though not the most
direct, it seeme d likely to prove the most expeditious route, and would not
involve retracing our steps after reaching Lonely Lake. The Indians
who accompanied us from Shebandowan had deserted us on the 5th of
September, and the last of those who had accompanied us as guides from the
Sturgeon Lake side left us at this camp, the state of our larder, I
" imagine, not being sufficiently attractive to induce them to favor us any
longer with their company. Our party was, however, augmented here by
the addition of six of Mr. Jarvis’ men, whose services he no longer required,
and who were anxious to return as quickly as possible to their homes on
Red River. Starting on the 16th September from our camp at the cross-
ing point of the railroad, we descended the Sturgeon Lake River, making
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about ten miles to the head of the second rapids and portage, 210 yardsin
length. The following day, about four miles more brought us to the rapids
and falls by which the Sturgeon Lake River discharges into Lake Minnie-
Fortages on tak1 Three portages were made in this distance, respectively 1,600 yards,
e L 950 yards, and 1,280 yards in length. During the time of hlgh water
the greater part of these rapids could be descended in safety with
loaded canoes. At the time we passed them the water was probably
nearly at its lowest stage. The river is from thirty to fifty yards wide,
and the length of the portages sufficiently attests its rough and turbulent
character. The fall between Otter Lake and Minnietaki Lake is probably
not less than one hundred and fifty feet. From Minnietaki Lake to
Spnoetoute «i Lionely Lake the canoe route is through such an intricate labyrinth of
Laketo Lonely water that it is almost impossible for any one traversing it for the first time
to do so without mistake ; and the numerous bays, headlands and islands are
so much alike, that it is equally difficult to be guided by instructions.
None of our present party were acquainted with the route, and in conse-
quence we several times took wrong turns, which led us into bays
at the head of which neither portage-road nor outlet were to be found. For-
tunately, when about one day’s journey from Lonely Lake, and quite at a
loss in which direction to seek for the portage, which we knew we must
cross between the waters we were then on and those leading us to Lonely
Lake, we encountered a roving Indian, who, in consideration of some small
presents, put us on the right track, passing through a number of narrow
gwampy channels, where, without a guide, we should probably never have
thought of seeking for the portage. Crossing this portage, 1,758 yards
in length, we camped at the further end, on the banks of a small lake, the
waters of which discharge by Canoe River direct into Lonely Lake, digtant
about seven miles in a straight line bearing N.80° W Magnetic. The fol-
lowing day, the 20th of September, as already stated, we reached the
Auirat Hudson Bay Post. Here we replenished our stock of provisions by the
Post, addition of a few pounds of pemmican, and in the afternoon, having been
most hospitably entertained by Mr. McKenzie, whom we found in charge of
the Post, we proceeded on our voyage down the lake, and camped on the
west end of a large island, about two miles distant, and near the northern
shore of the lake. From here to the outlet at the head of English
River—except where we crossed several deep bays stretching to the
north-eastward, generally beyond the limits of our vision, and from two
to four miles wide—our course lay close to the north shore, and generally
Jelands 10 o, Bmong islands of all dimensions, from a mere rock just showing above the
water, to areas of several miles in extent. For twenty-five miles, or to
near the first narrows, where the lake contracts to a width of less than a
quarter of a mile, the direction we followed varied but little from west,
magnetic. Thence, for about an equal distance to the outlet, our course was
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"W.380° N. About a mile and a half below the outlet, we came to the first Falls and Ba-
falls and rapids of the English River. These are passed by two portages, Engian Biver.
respectively of one hundred and one hundred and fifty yards in length,
with a pool between the falls about 200 yards across. I estimated the
height of the upper fall at about fourteen feet, and that of the lower one
av thirty-five feet. On the 23rd of September, we camped at the foot of
the lower fall. The following day about noon, we reached the junction of Junotion of
the Mattawa River, a considerable stream which joins the English River E:;tl;‘svliaﬁ.xggrs.
from the north-west, and drains a large section of country in that direction,
including Red Lake or Trout Lake, and a number of other smaller lakes.
Descending the English River you look directly up the course of the
Mattawa, and you have here the somewhat singular phemomenon of two
large streams meeting each other apparently from exactly opposite direc-
tions. The united waters turn south, at right angles to the course of both
streams above their junction, and, after flowing about two miles, mostly
bordered by swampy flats and lagoons swarming with water fowl, make a
sharp turn to the east, and issue into a lake, which appeared to be about
a mile and a half wide and two miles long. The course across this Lake,
which we named Duck Lake, was about E. 20° 8., and at the head of a small Duck Lake.
bay on the south-east side, we came to the third portage on the English
River. The outlet from the lake is through a steep rocky gorge or canon,
and between the former and the foot of the portage, which is 1,600 yards in Portago 160,
length, the course of the river describes two-thirds of the mrcumference
of a circle having a radius of about half a mile. Thisportage is about
gixteen miles below the second. Just as we reached it, and before we
could get our tents pitched, a storm set in which lasted almost without Violent storm.
intermission for the two following days and nights, detaining us from the
evening of Tuesday the 24th, to Friday morning the 27th. On the morn.
ing of the 26th, snow lay three to four inches thick on the ground. At
6 a.m. the thermometer registered 88°, at 8 p.m. 44° and at 9 p.m. 46°;
the barometer at the same hours 28.48, 28.68 and 28.74. On the 23rd,
at 9 a.m., the barometer had fallen to 28.02. This storm occasioned disas-
trous floods at the mouth of Red River, by which several lives were
lost, and its ravages on the southern shores of Lake Winnipeg we sub-
sequently witnessed.

Starting again on the 27th., we travelled about nineeten and a-half miles,
and passed the fourth, fifth, sixth and seventh portages, respectively 60 Portages.
yards, 75 yards, 50 yards and 66 yards in length. At each of these
portages there are falls of from eight to twelve feet. The fifth, sixth and
seventh are all within a length of one mile, and the last, at which we
camped, and which we named Oak Point Fall, is remarkable for its wild and ok Point Fau.
picturesque beauty, as well as for the first appearance of oak trees on the
English River. Immediately below the fall is a lake about a mile wide,
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stretching to the north-east and to the south-west across the course of the
river. Qur guide informed us that at the head of this lake, about twelve

_ miles distant in the direction first named, a large river discharges. At
about sgven miles nearly south from Oak Point portage, we reached the next
fall and rapid. These are passed by a portage 700 yards in length, across
a ridge which divides a small lake above the rapids from another commen-
cing immediately below them and extending for the next five miles, Both
these lakes are studded with islands, and varyin width from one to two
Flower Lake  myjles, with very irregularand indented shore lines. Flower Lake River, fifty
miles up which to the southward is Eagle Lake, joins the English River

here, and from this point to our camp on Separation Lake, where the canoe-

Twenty:eight route via Sandy Lake to Rat Portage branches off, there are about twenty-
canoeing. eight miles of good canoeing without portage, through small lakes or lake-
like expansions of the river, all of which are studded with a multitude of

rocky islets, and bounded by wonderfully indented and irregular shore-
lines.
Leaving Separation Lake, the river contracts considerably, and the cur-
rent is very swift, with numerous eddies and whirlpools. In about six .
miles, we came to the ninth, tenth and eleventh falls and portages, all of
Portages. which occur in a distance of about two miles. These portages are respec-
tively 210 yards, 180 yards and 360 yards in length, and the falls about
eight, twelve and eighteen feet in height. Twenty-six miles further, the
twelvth and last fall and portage on the English River is reached af
about nine miles above the confluence of the Winnipeg, one mile below
Winnipeg River. which is Island Portage. The Winnipeg River with its numerous and
picturesque falls and rapids has been go frequently travelled,and has been
so graphically described, first by Keating in 1828, in his ¢ Narrative of an
Expedition to the Source of St. Peter's River,” and subsequently by
Professor Hind, in 1858, in his * Report on the Canadian Red River Explor-
ing Expedition,” that it would be impossible, by merely passing along it as
we did, to add anything to the details already given of it by those authors.
We reached Island Portage early on the 2nd of October, and at 6 p.m.
on the 6th arrived at Fort Alexander. Our traverse of Lake Winnipeg
from Fort Alexander to the mouth of Red River occupied from the after
noon of the 7th to the evening of the 11th, adverse winds having detained
Arivalat Fort Us for two days On the 18th of October we reached Fort Garry,
Gaery: having completed a canoe journey of about 550 miles in forty-four
days travel, and made seventy portages of a total length of 14.79 miles
Distances e Lhe distances as estimated and laid down on my sketch map of the route
twean Lo des.  from the outlet of Lac des Mille Lacs to Fort Alexander are approxim-
Fort Alexander. o toly as follows :—

Portage of 700
yards.

Miles.
From the outlet of Lac des Mille Lacs to Sturgeon Lake, includ-

ing twenty-five portages, together 9,836 yards........... 100
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From our camp, south-east shore of Sturgeon Lake, to the s
Hudson Bay Post on Lonely Lake, with thirteen portages,
together 7,848 yards. . S veren 81

From Lonely Lake Post to the Enghsh Rwer ............. 52

From the outlet of Lonely Lake to Separation Lake, where

the canoe route to Rat Portage leaves the English River,

with eight portages, together 2,801 yards..... Vevensnes 82
Separation Lake to the confluence of Winnipeg and English

Rivers above Island Portage, with four portages, together

940 yards............. e 41
Thence to Fort Alexander by Lee River and Bonnet Lake,

with twenty portages, length 4,595 yards.............. 105

—

461
Professor Hind gives the latter distance, via the main river and the

Seven Portages, as one hundred and four miles ; and the distance between
Island Portage and Otter Fall he makes forty-nine miles, while my estimate
is forty-seven.

From barometric observations on Lac Seul it would appear to be a.boutna ht of Las
1,150 feet above the sea, giving a fall of 245.53 feet for the Enghsh e, ThoTe the
Rwer to Island Portage, and 276.47 thence to Lake Winnipeg, assuming
the latter to be 620 feet above the sea, or the same elevation as Lake
Superior.

GEOLOGICAL FEATURES.

In Mr. Bel’s report a full description is given of the geological
features which were observed beween Lac des Mille Lacs and Separation
Lake, and thence, via Sandy Lake, to the Lake of the Woods. The
rapidity with which we were obliged to travel rendered it impossible
to extend our observations beyond the immediate vicinity of the route
followed, and even on it we were often for many miles together at such a
distance from the land as to make it impossible to determine precisely what
was the character of the rocks. Notwithstanding this, however, the main
objects of this reconnaisance were fulfilled, in giving a general idea of the
physical features of the country and of its geological structure. The most
important and interesting point which has been ascertained in this connec-
tion is the occurence of aseries of great parallel bands of schistose and gopistoss ana
dlaty strata traversing this region, which hitherto was supposed to be almost bechiving " Lau-
exclusively occupied by Laurentian gneiss. The aspect and lithological " tsn 8neiss:
character of these slaty rocks, and their apparent relations to the under-
lying Laurentian gneiss, are stated in Mr. Bell’s report. Itmay, however,
be remarked that though the facts observed undoubtedly lead to the con-
clusion, 'as stated by Mr. Bell, that the two series are in conformable
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sequence, yet it is far from improbable that this apparent conformity is

only local, and that the result of a more extended and detailed investi-
gation of the structure would serve to shew that there is in reality a very
considerable break and much unconformity between the Laurentian gneiss
and the overlying schistose and slaty strata. As regards the age of
these so-called Huronian rocks, the evidence is not of the most satisfactory
kind. While stratigraphically they rest directly upon highly ecrystal-
Resemblance to line and typical Laurentian gneisses, mineralogically they resemble as
3):£egfgtg)%p- closely the chloritic, epidotic and- dioritic strata of the altered Quebec
group as they do those which on the shores of Lakes Huron and Superior
are referred to the Huronian series.
A similar series of rocks occurs, as shown by the researches of Mr.
James Richardson and of Mr. Walter McOuat, of the geological corps, in
Rooks of Lakes the regions lately explored by them around Lakes Mistassini and Abbitibbé.
Abitone.™ Tt i similarly related to the Laurentian gneisses, and associated with it
there are serpentine and green schists holding magnetite in crystalline
grains, and in the serpentine from Misstassini and Abbitibbe, both chrome
and nickel have been detected ; in the former by Dr. Hunt and in the latter
by Dr. Harrington. The only organic form which has as yet been found
associated with these rocks is the obscure coral mentioned in Mr.
Richardson’s report. [Geology of Canada, Report of Progress,1870-71,
page 294.] Notwithstanding thjs, and that Mr. McOuat failed to find
any fossiliferous beds associated with the Abbitibbé rocks, yet I think there
is not much room for doubting that the green schists of the Mistassini
region are of the same age as those of Lake Abbitibbé; and as we have
associated with the former serpentinous limestones holding corals, pro-
nounced both by Dr. Dawson and Mr. Billings to be either Tetradium or
Favosites, and the whole mineral aspect of the formations in both localities
closely resembles that of portions of the altered Quebec group, it seems not
improbable that they may be of the same age ; and if so, then it becomes
a question, in what way they are related to the Huronian series of Lakes
Huron and Superior, as well as to the great bands of somewhat similar
Rocks between rocks which wefind traversing, in a W. S. W. and E. N. E. direction, the
and Rod Biver. entire region between Lake Superior and Red River. This very interest-
ing and important question can only be determined by further minute and
careful investigation : but whatever their geological age may be, their
presence exerts a marked beneficial influence on the physical character
and on the general fertility of the country where they occupy the surface.
This fact in relation to a portion of two of the bands which we observed
west of Lake Superior, was noticed by Professor Keating in 1823, who
writes respecting these as follows : *

* Narrative of an Expedition 4o the Source of St. Peter’s River, performed in thefyear
1823
: -
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¢ After passing Jack’s Falls, a great change in the appearance of the Extraot from |
river was obgerved, and was distinctly traced to a difference in the rock. book, - nE
The granite and syenite were replaced by a slate, which appeared to vary
from a mica to & clay slate, presenting chiefly the character of the latter.
It is very distinctly stratified. The strata are nearly vertical. Its junc-
tion with the granite was observed in many places ; the slate was super-
posed. The hills which we had observed above Bonnet Lake did not
continue after the slate had made its appearance. A corresponding
change in the features of the stream is observed. The river expands
considerably, being in some places several miles wide ; it includes a great
number of islands, all of which have a solid rocky foundation. The color
of the rock is of a deep blue, or black, imparting the same hue to the
water. The river is not deep, its current is swift, especially near the ’
islands, but it is free from ripples. We observed none of the foaming rapids- !
which characterized the lower part of the stream. The islands which in
some places are countless, are generally small and of a form nearly square ;
from the vertical stratification of the rock their banks are perpendicular ;
they generally rise from ten to twenty feet above the level of the water.
Their surface is covered with a thick growth of trees, which are for the
most part, however, small. They consist of a dwarf species of pitch-pine,
spruce, juniper, tamarack, &c.; the white birch becomes more abundant;
the undergrowth is very luxuriant. The soil appears much better than
that on the granite. In some parts the rock appears covered with a”
ferruginous incrustation, produced probably by -the decomposition of iron
pyrites which abounds in if. The difference in the rocks did not continue
long, for after having travelled about fifteen miles the slate ceased, and was
replaced by granite which soon passed into a decided syenite, producing a
wilder and more uninhabitable country than any we had as yet seen. The
syenite rises apparently in great confusion in steep masses which are
rounded at their summit, they are covered with moss and support but a
very thin growth of scrubby pines on their surface.

-¢ Previous to our arrival at Rat Portage, we observed that the rocks
had again changed to a slate of which the stratification was very distinctly
directed from east-north-east to west-south-west. The inclination was
pearly a vertical one; the color of the slateis a dark green; it is very
decidedly a micaceous slate, at least on Rat Portage. This produces the
same feature which we. had observed on the Winnipeg River above Jack’s
Falls, but which becomes more distinct in the Lake of the Woods.”

Apart from the geological interest which attaches to the determination
of the distribution of these rocks and of their precise relations to the under-
lying Laurentian gneiss, the foregoing facts shew that it is economically
important that the extent of these bands should be defined ; and that their
mineral characters should be closely investigated is equally so, inasmuch
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Minral deposits 2 the gold, the copper and the iron-of the region, as far as known, are

and soil.

Route between
Lac des Mille
Laos and Lake
‘Winnipeg.-

Small size of
timber.

asgociated with similar strata, an 1 thus, not only the best land, but likewise
valuable mineral deposits are to be looked for within the limits which they
occupy.

Except such as arises from causes connected with the presence of
Huronian rocks as above described, or with the occurrence of superficial
deposits of sand, clay, ete.? but little variation is perceived in the general
aspect of the country on the route which we traversed between Lac des
Mille Lacs and Lake Winnipeg. On the mainland, and on the innumera-
ble islands, the shores of the lakes and rivers very generally present bare
rock surfaces. Bold cliffs and precipices are rare; the rocks either rise
abruptly from the water for fifteen or twenty feet, or else slope gently
upward, till, above the line of highest flood, they are concealed beneath a
thin coating of moss-covered soil, supporting a thick undergrowth of brush-
wood, and a forest of poplar, aspen, birch, spruce and small tamarack, with
occasionally a few red pine trees, standing singly or in small clumps, and
which, though considerably taller than the rest of the forest, and hence
conspicuous at a distance, are rarely of large size. The generally small
size of the timber, however, is evidently not altogether due to the effect
of unfavorable soil and climate, but in a great measure to the fact that
nearly all the older trecs have been destroyed by the successive fires
which at one time or other have devastated every part of the country, and
the effects of which are often conspicuously marked by the tall, dead
branches and partially charred trunks which still tower above the younger

m’b””“enthﬁfag’g; forest. There are no prominent hills or even ridges ; the highest eleva-

extent of area
oceupied by
water.

tions do not probably exceed four or five hundred feet above the interven-
ing waters ; and I think it is no exaggeration to say that the latter occupy
fully one half of the whole surface area of the region. The surface is
generally broken and undulating, and often rocky, but occasionally both
lakes and rivers, are bordered either by extensive swampy flats or by banks
of stratified sand, silt and clay, whieh often rise terrace-like at a short
distance from the water’s edge. The point on which the Lonely Lake
Post stands is formed of these deposits, and to the westward of the Post,
along the north shore, they are exposed in cliff sections for several miles.
At the junction of the Mattawa and the English Rivers, where a small
Indian Village and trading post is situated, presidedover by Chief Pierre,
there are similar banks of sand and sandy clay, resting on the ordinary
grey Laurentian gneiss, which is exposed along the water’s edge. The
banks here rise steeply to about thirty feet above the water, and for soma
distance inland the country seems to be tolerably level, and the soil on
this part of the river appears to be gensrally of fa.ir quahty Small

Gropsraised by patches of itare cultivated by the Indians, who succeed in raising excellent

the Indian

potatoes, carrots and onions, and there is no doubt that many other crops
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would flourish equally well, and would be cultivated by them if they were

supplied with seed. Throughout the region, especially from Sturgeon

Lake westward to Lake Winnipeg, there are considerable areas of soil frons sultatle
suitable for cultivation.

The sands and clays, which for the most part form the soil of these cul-
tivable areas, appear to be more widely distributed in the valley of the
English River than they are in that of the Winnipeg. Professor Hind
says:* ¢ The Winnipeg River, until within a few miles from its moutk,
flows through a desolate and irreclaimable rocky waste, furnishing & very
small supply of timber for lumbering purposes in proportion to'its length of
163 miles.”” This description applies equally to some parts of the English
River, but the greater prevalence above alluded to of the superficial deposits
in the valley of the latter appears to be accompanied by a corresponding
amelioration in the character of the country. The same author remarks
that ¢ small patches, varying from 50 to 300 acres, of excellent drift clay
occur at and below Islington Mission, but within a few miles of the mouth
of the river an extensive area of good arable land is to be found.” Islington
is on the Winnipeg River about twelve miles above its confluence with the
English River. On the lower part of the Winnipeg River, and around the
south-eastern shore of Lake Winnipeg, the banks and cliffs, which are
entirely composed of these drift deposits, form a very prominent feature.

Occasionally the cliffs are nearly perpendicular, and as much as fifty or
sixty feet high. The sections which they afford shew alternating beds of Seations of
fine and course sand, silt or mud and sandy elay. At mest of the points
and headlands, and in some of the bays where such cliff sections occur,
the shore beneath is often thickly piled with small and large transported
stones and masses of rock. Inland, similar stones and rock masses are
found to be somewhat thinly and irregularly distributed, either resting on
the surface or partially imbedded in the soil. Their distribution has clearly
taken place long after the formation of the deposits upon which they rest,
as their position is always on or beneath, and not in the cliffs, and it would
seem that their accumulation upon the shores and at the points and head-
lands as described is the result of a twofold action. The wearing away and
breaking down of the sand and clay cliffs by atmospheric causes brings the
boulders within the influence of the waters of the lake, while their piling
upin certain places may probably be explained by the shoving action of the
ice upon the shores when breaking up in the spring. Respecting these
deposits on the shores of Lake Winnipeg, Professor Hind writes :f ¢ About
five miles further south, I ascended a cliff, fifty feet high, consisting of@igantie
stratified sand and marl, in which were imbedded primitive boulders of ders

* Report on the Canadian Red River Exploring Expedition, 1857.

t Ibid. page 252.
C
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most gigantic dimensions. Some of them measured twelve to fifteen feet
through ; they were all water-worn and distributed throughout the cliff.
The base of the cliff was well protected by an immense accumulation of
these erratics which had fallen from the loose sand of the cliff.”

From the foregoing it will be seen that the opinion of Professor Hind
regarding the relation of those enormous boulders to the sand and clay
deposits, differs from that which Iformed respecting them. In support of
my own view of the matter, I maysay that in the only sections which I
examined where the cliffs were sufficiently steep to prevent the lodgement
on the slope of boulders falling from above, or presented vertical sections,
I saw no boulders except at the base and on the summit.

A few fossils were collected from loose fragments of limestone on the
shores of Lake Winnipeg, and also from rock in position at the Stone
Fort on Red River. Among them are several specimens of a lingula
which Mr. Billings says is probably Lingula Coburgensis. That the Red
River limestones are of the age of the Trenton group, has already been
determined.

ALFRED R. C. SELWYN.
Montreal, May, 1873.
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TUPOK THE

ACADIA IRON ORE DEPOSITS

OF

LONDONDERRY, COLCHESTER COUNTY, N. 8.

The following observations on the above deposits are the result of an ex-
amination of them which I made in June last, extending over a period of
-eight days.

My attention was directed chiefly to ascertaining the character of the
ore deposits, more especially as regards the quantity which they might
reasonably be expected to yield if fully opened out; and whether they
could then be made to supply permanently the requirements of a large
annual manufacture of iron.

The land on which the ores are found is situated in the township of Lon- Description of
donderry, on the southern slope of the Cobequid Hills. These are described Cobequid HHls.
by Dr. Dawson (Acadian Geology, page 679) as follows: ““The Cobequid
range, attaining at several points a height of 1200 feet, is the highest
cbain of hills in Nova Scotia ; and forms in its whole length the watershed
dividing the streams flowing into Northumberland Strait and Chiegnecto
Bay from those flowing into Cobequid Bay and Mines Basin and Channel.”

The property of the Acadia Charcoal-Iren Compa.ny extends nearly Extent of the
twelve miles in an east and west direction on the ore vein, with an average Go's propery.
width of about four miles, and eomprises 33,000 acres in contiguous lots,
some of them cleared and cultivated, but the greater part covered with a
fine forest of valuable hardwood timber. On the west it is bounded by
the Port-a-pique River, and on the east by the De Bert River.

Twelve other streams and brooks, several of them large enough to be Yaluable |
valuable as water—powers, traverse the property in a direction nearly north water-power.
and south. A series of tore or less parallel ridges or spurs from the main
axis of the Cobequid Hills separates the streams, and slopes down to them
on either side, often very abruptly, from elevations of one hundred to three
hundred feet, forming steep valleys and ravines.

The rocks, which are often well exposed in these valleys and ravines Character of
-and in places also on the hills, consist of grey, blue and olive slaty shales,
alternating with bands of quartzite, and of hard grey and brown feldspathic
sandstones, and have a general nearly east and west strike with a high
southerly dip.

For convenience in describing jt, the property may be divided into two Divisionof pro-
sections, being respectively those portions which lie to the east and to the sestions.
west of the present smelting works on Great Village River.
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The streams in the western section are Maddison’s Brook, Cumberland
Brook, Martin’s Brook, Cook’s Brook, and the east and west branches of
Great Village River. In the eastern section there are Campbell’s Brook,
Mill Brook, Folly River, east branch of Folly River, Pine Brook and
Totten’s Brook. The water of all these streams and likewise that of the
Port-a-pique and De Bert Rivers, empties into Cobequid Bay, the shore of
which is distant about five miles from the southern boundary of the property.

The section of the Intercolonial Railroad between Amherst and Truro
passes for several miles through the eastern portion of the property, and a
branch railroad three and a half miles in length is in course of construction
from the main line to the site of the smelting works'at the Forks of Great
Village River. When this is completed, the mine and works will be placed
in direct and easy communication with the important coal-fields of Pictou
on the one side, and of Springhill on the other, and also with the ports of
Halifax, Pictou, Truro and Amherst.

On the eastern section of the property no mining operations are at
present in progress, and I could therefore only examine the old surface
explorations, which are indicated by a number of shallow pits and

‘trenches on the course of the ore. None of these, at the time of

Courseand con-
tinuity of vein.

Great Village
River.

my visit, were in such a condition as to afford the means of examining the
vein in them, and therefore its presence and dimensions at these points
eould only be inferred from the character and the quantity of ore which
has been raised from the various openings and is now piled on the barks,
and from the testimony of the persons under whose superintendence the
explorations were cenducted. The general course of the fissure or vein
in which the ore ocecursis W. 8-10° N.and E. 8-10° 8. magnetic. It
has a stoep southerly dip of about 80°, and in its strike or level course it
closely coincides with that of the metamorphic slaty shales and sandstones
of Upper Silurian age, which form the country or wall rocks ; and while
there is every reason for believing that the fissure or vein is continuous
through the entire east and west length of the property, it would never-
theless be premature to assert that it is throughout this distance accom-
panied by ore deposits. In both the eastern and western sections, there
are considerable intervals, especlally in the former, in which no ore has
yet been found ; perhaps only because it does not appear at the surface,
through being concealed either by the superficial accumulation of soil, or
by carboniferous stratas which, immediately to the east of Folly River,
appear to overlap the line of strike of the ore vein. The longest interval in
which, so far as I could learn, no ore has yet been found, extends from the
west branch of Great Village River to the west bank of Gampbell’s Brook,
a distance on the course of the vein of about 2 miles, (2 miles and 32 chains
from subsequent measurement.) '

The east branch of Great Village River flows through a deep narrow
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gorge or canon, in which the rocky are well exposed. This gorge crosses

the course of the vein nearly at right angles, but no ore or any other distinct

traces of the vein have been found either in it, or on the high grounds

between the east and west branches of Great Village River. A fault or Fault.
break in the stratification crosses the gorge, however, exactly where the

vein ought to appear, and it is not improbable that the downward pro-
longation of this fault might lead to ore deposits. Proceeding eastward,

the ground on the strike of the vein is much encumbered with drift ; no Groundoove
ore croppings have yet been discovered, and so far as I could learn, no ex-
plorations by sinking or boring have been made between the east branch

of Great Village River, and the west bank of Campbell’s Brook. Here,
however, at a point 450 yards north of the Base-line Road, a level stated Lovels reach
to be 200 feet in length has been driven in search of the vein; and 136

yards further north, and about fifty or sixty feet above the first, is a second

level, the length of which I could not ascertain. According to information
received, the vein was reached in both these levels, and good ore taken

out. Neither of them was accessible for examination at the time of my
visit, and I could get no information about the thickness of the vein. On

the ¢ spoil-heap ** at the mouth of the upper level, there were a few large

and small fragments of fibrousbrown hematite.

From the Campbell’s Brook levels to the elevated ground east of Folly Intorvalin
River, is another interval in which no ore has been found, though some basbeen four
traces of ore are said to have been observed about mid-way near where the
strike of the vein would intersect the line of the Intercolonial Railroad.

East of Folly River, the first exposure of ore is met with at Ross’ Farm, Boss’ Farm.
Here a trench, now partly filled in, has been dug on the course of the vein
(W 10° N.) 25 yards in length and apparently some ten or fifteen feet
in depth, from which a considerable quantity of ochrey red ore has been
raised, and used for the manufacture of paint. The workings have how-
ever, been abandoned and no ore raised for seven or eight years. One
hundred yards further east, in which distance there appears to have been
a number of small excayations, the vein has been opened upon for twenty-
five yards in length to a depth of about 20 feet. Owing to the sides of
this opening having fallen in, the vein was not exposed at the time of my
visit. Butit is stated to have a vertical position, with a width of eighteen
feet at the west end and fifteen feet at the east end of the excavation.

About six hundred tons of limonite, in large and small concretionary
masses, have been raised here and are now piled on the bank. This -
work was done in 1864, since when no further explorations have been
made and nc ore raised.

The ore is of the best quality, and there is no doubt that the vein is very Quantity ofo
largely developed in this part of the property. At the next exposure to
the east a shaft has been sunk and large masses of ankerite and specular
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ore with some limonite have been taken fromit. The shaft having fallen ip,
I could not examine it, nor could I learn the depth to which it had penetrated

the ore,
Esstward From this shaft the extension of the vein eastward can be traced by
vein. surface indications to the end of the slope towards the valley of Pine Brook

immediately in rear of David Slack's house and 430 yards north of the
Base-Line Road, giving it a total length between Ross’ Farm and Pine
Brook of nearly one mile, with but few, if any interruptions.
usntity ofore,  Supposing it to average four feet in width for this distance, to a depth
of only one hundred feet it might be expected to yield nearly 200,000
tons of .ore, allowing ten cubic feet of ore to the ton of 2,000 lbs.
The vein has not been traced across the valley of Pine Brook.
Barn-hill lot. Further eastward, however, on the Barn-hill lot, it again crops out and
is stated to show ankerite with spathose ore in large quantities.
Peter Totten About three-quarters of a mile east of the Barn-hill lot, is the Peter
ot Totten lot; here on the north side of a small swampy brook, a tributary of
Totten’s Brook, the vein has again been discovered and traced eastward
for a quarter of a mile along the slope of the hill, in which an excavation
has been made about fifteen feet deep, and twenty-five to thirty feet long
and about 200 tons of ore have been raised fromit. Dr. B. J. Harrington
has made an assay of a specimen of this ore which I took from the heap
and which appeared to me fairly to represent the whole, with the following

" result.
Analysis. The iron was determined and calculated as hydrated peroxide.
Hydrated peroxide of iron 78.52
Carbonate of lime 20.61
Carbonate of magnesia 0.87
100.00

Equal Metallic Iron 47.05 per cent.

It may therefore be considered a first class ore. The vein is sjated to
have a width here of eighteen feet, and as it iz very favorably situated for-
being worked, large quantities of ore could be mined on this lot. Beyond
the Peter Totten lot, the vein is said to have been traced eastward for
about two miles, by fragments of ore scattered on the surface, but my
examination did not extend further in that direction.

In the western section, I examined as far as possible, all the openings

Division of » Which have been made upon the vein.' This part of the property may be
oFvern tnto four divided into four parts, on each of which more or less ore has been discover~

parte ed, and the relation of which to each other is shewn on the accompanying
plan:

1. From Great Village River to Cook’s Brook.

2. From Cook’s Brook to Martin’s Brook

3. From Martin’s Brook to Cumberland Brook.

4. From Cumberland Brook westward to the boundary of the property.
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The original workings, which were commenced in 1849, are situated mOﬂglna]lnv;;{;k-
the first of these divisions; and for eight years they supplied all the ore o
which was smelted, amounting to 4,000 tons, yielding 1,000 tons of iron.

None of these old workings are now accessible, having been abandoned

since 1857. There appear to have been several levels driven into the

hill, which rises abruptly for more than three hundred feet above the river

bed, and on the summit a number of shafts have been sunk, the deepest

of which is stated to have been seventy feet. The form of the ground

here presents the greatest facilities for working the vein, and its proximity

to the smelting works should also recommend it in preference to more

distant localities ; but the only work at present going on in this division is

the raising of ankerite for use as a flux in the furnace. It can be
quarried in the steep face of the hill fronting the works, (see plan) and
delivered at the furnace for $1.10 per ton, the quantity available being cost of ore as
practically inexhaustible. I could obtain no very satisfactory explanation ™° furmsce:
why the mining operations in this locality were suspended, but on compar-

ing the return given above of the produce up to 1857, with that which

has since been obtained from ores which are carted to the furnace from a
distance of two and a half to three miles at a cost of sixty cents per ton,

it is seen that the ore which was mined at Great Village River works,

was of a much lower percentage than that which is now msed, or else

that the smelting process then in use was very defective. From 1857 to Production of
1861 the production of ironis stated to have been 4,000 tons from 9, 000 ™

tons of ore, and the same proportion has been maintained up to the present

time, from a total of 60,000 tons of ore.

The character and appearance of this part of the vein as observed by
Dr. Dawson, when active operations on it were in progress, is fully describ-
ed in his “Acadian Geology, (pages 583 to 586). It appears to have
been traced by surface openings for about 880 yards, which carries it to
within one hundred and eighty yards of Cook’s Brook.

In the second of the foregoing divisions, a distance of about 1,150 yards, piyision z-
the only openings on the vein are one level and a few apparently shallow
pits. These openings are close on the west bank of Cook’s Brook, and
directly on the course of the vein from Great Village River. In the
level, which like all the other excavations described, was not accesaible,
the vein is stated to have been struck at fifty yards from the mouth, and
of the level was then driven a further distance of three hundred feet on
the course of the vein, which showed an average thickness of three or four
foet. The ore here was chiefty specular iron, mixed with red ochrey ore and specular ore.
ankerite. There are now about fifteen tons of ore piled at the mouth of
this level, but none has been taken to the furnace. The crop of the vein
has not been traced over the hill westward from these workings to Martin’s
Brook, but there is good reason for believing that it will be found to be



24 GEOLOGICAL SURVEY OF CANADA. \

continuous in this direction. A thorouzh exploration of the intervening
ground would be desirable. I could notlearn that any ore had been found

Martin's Brook. in Martin’s Brook or that any excavations had been made there. Dr. Daw-
son informs me, however, that he found some thin veins of specular iron ore
near to where the vein might be expected to shew itself in the bed of the

Division 3. brook. Proceeding westward, the next exposure of the vein occurs on
the hill side, at about 850 yards to the south-west from.the point in
Martin’s Brook above named. Here the vein was found to run nearly
north and south, (see plan) and to underlie about 80° to the westward.
It continued on the same course for about one hundred and eighty yards,
when it gradually resumed its normal course of west 10°-18° north, on
which it has been traced and more or less worked upon, to within one
hundred and fifty yards of the Cumberland Road, a distance of about fif-
teen hundred yards.

JFxtentof work- The most extensive workings on the property are on this part of the
vein, and from them the whole of the supply of ore for the past fifteen
years has been derived, except 2,959 tons which have been taken to the
furnace from the mines on the west side of the Cumberland Brook. The
crop of the vein has been worked in shallow pits and trenches for a length
of 8,953 feet, and shews good ore throughout. The main workings, how-
ever, and those from which the greater part of the ore has been raised, are
«confined to a length of about T40 feet, on the eastern end of the vein.
In this portion of it there are six levels at various depths. The deepest,
No. 6 on the accompanying plan, has been driven about 1,000 feet and is
there about 200 feet beneath the surface.

For 600 feet it passed through barren ground; ore was then struck,
and the level has since been driven 400 feet on the course of the vein,
which is found to hold ore at the depth above mentioned, of the same rich
eharacter and as abundant as it did at the surface, retaining an average
thickness of from three to four feet. No. 5 level is about 120 feet above
No. 6. In it, and also in the upper levels1, 2, 8 and 4, both the north and
the south branches of the vein have been more or less worked, but none of
the levels have extended westward beyond the 1,340 feet shewn in the plan
and section as line No. 1. On the summit of the hill 282 feet above the No.

Timbered shaft, 6 level, and 2,648 feet from its mouth, a substantial, well timbered shaft has

<88 £ been sunk, and is furnished with a 10 horse-power engine, and winding and
pumping gear. In thisshaft, which was commenced fifteen feet south of the
crop, the vein was struck at 85 feet from the surface. No ore has been
raised from this shaft, and at the time of my visit it was full of water.
By sinking it a further depth of 197 feet, and connecting it with the No.
6 and with the other levels, 1,300 feet in length of the vein would be open-
ed up to a depth of from 220 to 280 feet. A very insignificant quantity
of ore has yet been taken from this ground, and supposing the vein to
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-continue through it, as there is every reason for believing it does, with-

-out any materal change in its thickness or in the character of its contents,

it may reasonably be expected to yield some seventy or eighty thousand Jicid to be
tons of ore.

West of the Engine shaft, as far as can be judged from appearaices on
the surface, equal areas of the vein will probably be equally productive ;
and thus in this division of the property alone, the supply of ore is not
likely to be speedily exhausted.

The mining Manager in charge of the Martin’s Brook works stated that
+he could now without diffeulty raise from the No. § and. No. 6 levels, one
thousand tons of ore per month, and deliver it at the furnace at Great Vil-
lage River at ($2.00) two dollars per ton. The accompanying plan and
section of the ground between Martin’s Brook and Cumberland Road,
shew the character and position of the workings in this division, and afford
a good idea of the extent of ground which remains to be worked. The
datum-line in the section is the No. 6 level, but it should be observed that
there is no reason for supposing that below this level the vein will prove
-less productive. As already stated the vein has been traced in this divi-
sion to within one hundred and fifty yards of the Cumberland Road, when
it appears to have been lost on the brow of the hill, 158 feet above the
brook. At about fifty or sixty feet below this point the ¢ Vipond *' level
(see plan) has been driven 800 feet in search of the vein, without, however,
meeting with the success which, from the direction and the length of the
jevel might have been anticipated ; and no trace of the vein has been
found crossing the Cumberland Road or Brook, notwithstanding that the Disappesrance

Onms
rocks are fairly exposed. This apparent interruption of the vein on ap- berland Road

proaching the intersecting valleys from either one side or the other, and o prook
its reappearance on the opposite hill side is a somewhat remarkable fact,

for the explanation of which further careful investigation is required. It

may not improbably be connected with the oecurrence of a series of large
transverse, and more or less parallel dislocations, the courses of which are

marked by the valleys. West of the Cumberland Brook in No. 4 of the Division4.
foregoing divisions, the vein reappears on the hillside at about one hundred

and fifty feet above the brook, the interval from the last exposure of it on the

opposite side of the valley being about 300 yards. The workshere have
extended for about 250 yards westward on the crop of the vein, most of

the ore having been taken from shallow pits and trenches, the deepest not
«exceeding thirty feet. Oreisnow being raised here from a level (Morri- Morrisons Hill
son’s Hill level) in which the vein has been cut at 800 feet from the

mouth and is stated to show a width of fifteen feet. There are now about

400 tons of ore on the surface. The position of the vein on this hill, if it

is uninterrupted in depth, would enable it to be worked with great advan-

tage from the Cumberland Brook, by an adit, which would probably not
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exceed five hundred feet in length before striking the ore. In this divi-
sion a second parallel vein has also been discovered, and is known as the-
Farnen’s Hill vein, the position of it, as shewn on the accompanying map,
is about 920 yards north of the level on Morrison’s Hill. It has a nearly
east and west course, and underlies about 80° to the southward. One
shaft thirty-seven feet deep has been sunk on it, and there are excavations
at intervals along the crop for about one hundred yards, some of which are
as much as twenty feet deep. About 200 tons of ore have been raised.
here, and are now piled on the bank. The vein hasnot been traced across.
the valley of Cumberland Brook, but traces of ore are said to have been:
found on the opposite hill, nearly due east of the outcrop on Farnen's:
Hill, and which may mark the continuation of the vein in that direction.
To aid in forming sound and reliable conclusions respecting the nature of
the veins, and the permanence of the ore deposits in depth, a careful measur-
ed survey should be made, from which to construct a plan, and longitudi-
nal and cross seotions, shewing accurately all the surface features and the
outline of the ground, as well as the position, extent and depth of all the-
wonkings and the relative heights of the several ore croppings. The
limited time which I could devote to the examination, and the want of any
correct plans of the ground, as well as the condition, already mentioned of
all the old workings, rendering them inaccessible for the purpose of exami-
nation, are causes which have combined to render my investigation less
complete and satisfactory than i¢ might have been under more favorable
circumstances. I may, however, notwithstanding, state, that while there
are no good reasons for supposing that at a greater depth than_ has yet
been reached the vein will be found to be of gréater width, and more regu~
lar position, neither are there any grounds whatever, for anticipating a
change in the contrary direction ; but that it will maintain characters cor-
responding with those which it exhibits on the line, where it is cut by the
present surface, to depths far beyond those to which profitable mining can
be carried is, however, in my opinion a view which is strongly supported
by the probable circumstances connected with the origin of mineral veins
of this kind, as also by the practical experience which has been gained
elsewhere in working them. And though I was unable to verify by per-
sonal examination many of the statements respecting the appearance and
dimensions of the vein where it has been exposed in old excavations, still
the evidence I collected, and the facts I was able to determine, bearing
on these pointe, are in my opinion of such a character as fully to warrant.
the eonclusion, that no apprehensions need be entertained of any failure for
years to come, in the supply of ore which the veins are capable of yielding,
even if drawn upon to a much larger extent than heretofore.

So much hasaiready been written and published by various authors, res-
pecting the richness of the Londonderry ores and the exeellent quality of
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the iron made from them, and they have also beenso thoroughly tested
by practical working that it is superfuous for me toadd anything on this
subject. I have, however appended for reference the results of some of
the examinations which have from time to time béen made. of them by
different analysts ; and also some analyses made by Dr. B. J. Harrington
of specimens which I collected from different portions of the vein.

The accompanying map on ascale of 400 yards to one inch, of the Mep-
western section of the property, is plotted and drawn from measurements
which I made on the groupd, and the plan and longitudinal section of the
vein, and the workings on i, in division 4 of the same section, are reduced
from documents which were furnished me by Mr. Livesey.

ALrrEp R. C. SELWYN.

Montreal, 12th Deec., 1872,

ANALYSES OF IRQN ORE FROM LONDONDERRY. Analyses

Ankerite. 3 Varieties, Dawson.  C.J.Jackson.. C.J. Jackson. H.How.

White. Yellow. Brown. Brown.

Carbonate of Lime 54.0 43.80 49.20 51.61

Carbonate of Iron 23.2 23.45 } 20.30 19.59
Carbonate of Manganese 0.80 :

Garbonate of Magnesia 22.0 30.80 30.20 28.6

Silkcious Sand 0.5 0.10 013

99.7 98,95 99.70 100.00

Yellow Ochrey Ore. Dawsqn.  Red OQchrey Ore. Jackson,

Peroxide of Irqn 74.52 Peroxide of Iron 70.20

Alumina 4.48 Alumina 6.80

Carb. of Lime and Magnesia 40 Carb, of Lime 5.60

Silica and Silicates 6.20 Carb. of Magnesia 2.80

Watermostly combined  14.40 Silica 14.40

Ce Oxide of Manganese 0.40

100.00 —_—

100.20

Mr. J. L. Hayes states respecting the quality of the Londonderry ores :
“ There is no trace of sulphur, arsenic or any foreign matter which can
deteriorate the quality of the iron, or of titanium or chrome, which would
render the ores refractory.”

The ankerite appears to be generally mixed with spathose iron in con-
siderable quantity, and is also traversed by thin veins of specular iron.
It is consequently valuable not only as a flux but also as an ore containing
from twenty to fifty per cent. of iron.



NOTES
. ON SAMPLES OF IRON,

FROM THE

ACADIA MINES, NOVA SCOTIA.
BY
BERNARD J. HARRINGTON, B. A., Ph. D.

The accompanying analyses illustrate accurately the composition of six
samples of ore from the Acadia mines, Nova Scotia.

Numbers I, II, and IIT have been made by myself, Nos IV, V and
VI by Mr. Christian Hoffmann. In each case the mean of two closely
agreeing analyses is given.

On glancing at the results it will be seen that five of the ores are what
are commonly known as ¢ Brown Hematites,” consisting mainly of hy-
«drated peroxide of iron (*‘ Brown Hematite,” or ¢¢ Limonite,” when pure,
«contains 85.6 per cent of peroxide of iron, and 14.40 per cent of water).
The remaining ore (No VI) is what is known as ¢ Specular Qre.”

No I. (Cumberland Brook, North Vein) is a hard compagt ore of a
dark brown color and without lustre, except upon the surfaces of océa-
sional cavities which are interspersed through it. The amount of phos-
_phorus, though not so high as in many of the English ¢ Brown Hematites,”
ds nevertheless too large for it to be considered as a first class ore.

No II. (Cumberland Brook, South Vein) is yellowish-brown in color,
earthy and rather friable. The large amount of manganese which it con-
tains is worthy of note.

Nos IV. and V. (Martin’s Brook and Ross’ Farm) are of a dark brown
color, and occur in lustrous botryoidal masses exhibiting a fibrous struc-
ture when broken.

No IIL. (From the Peter Totten Lot). The analysis of this sample
shows it to be an exceedingly good ore. It differs from those already
described in containing over 20 per cent. of carbonate of lime, and in
being entirely free from phosphorus. Its freedom from the latter element,
and its high percentage of manganese, would render it particularly valua-
ble in the manufacture of steel.

No. VI. (Cook’s Brook). This, as already mentioned, is atrue ¢ Spec-
ular Ore,” the sample examined having only a surface coating of hydrated
- peroxide. It occurs in small crystals or scales of a steel-grey color. Like
the last this is a valuable ore, containing in a high percentage of irom,
only 0.008 p. ¢. of phosphorus and no sulphur.

A sample of the ¢ Acadia Bar Iron,” said to have been made from the
Martin’s Brook ore, I find to contain only 0.018 per cent. of phosphorus.
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On account of the small amount of earthy constituents in most of the
above ores, they might be advantageously smelted by mixing with the
earthy and silicious ores which abound in other parts of Nova Scotia.

B, J. HARRINGTON.
Montreal, Feb. 3rd, 1873.

L

ANALYSIS OF SAMPLE OF ORE FROM CUMBERLAND BROOK, NORTH VEIN,
ACADIA MINES.
) Peroxide of Iron [ 82.13

}Metalhc IrOn..ceesseennenss 58.2T

Alumina..
Lime.......
Magnesia.
Bilica weeverengens
Phosphochmd N Phosphorus...... eereneersnnnn,0.370
Sulphuric Aeid........... e «0.04 Salphur.....coconniiseinnenen0.016
‘Water (hygroscopic)...
Water (combined).....

Totalcersessareassssesossanneeesss 99.98

Insoluble Residue..
Specific gravity....

.

ANALYSIS OF SAMPLE OF ORE FROM CUMBERLAND BROOK, SOUTH VEIN,
ACADIA MINES.
Peroxide of Iron 00enrs79.68  Metallic IroDeieseiesmneeses 55.77

Protoxide of Iron....cceesesres

Protoxide of Manganese .....ceennessissssnsscess 2,51
Aluming ..oveeeree.
Lime voueeeeaceeeneeene senesessnnesnnenens seesesessessssesenninanse 0.57
Magnesia ccceeceeneeroneneone
Bilica...ccoariiencensen .
Phosphoric Acid.........ee et Phosphorus..c.cesseecesceens
Sulphuric Acid .ccuesnees .01 Sulpbur...... ceeees
Water (hygroBCOPIC)cucesreencsrrerersrsnns sossr saareasares
Water (combined)ic.crsseeesesrsersrsosonsersesssssnessecnsane 11.65
Total wvesevenieeinicisimeninnn 99.66
Ingoluble Regidue (Silic).veecesrss smsensannees vene cnrens 3.04

Specific gravity ..o O X1
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IIL.

ANALYSIS OF SAMPLE OF ORE FROM PETER TOTTEN LOT. ACADIA MINES.
Peroxide of TLOD.reesesressssscssssssssasoracarsonssns erenenns 69.86 Metallic Iron..ccae sienee .48.90
Protoxide of Frofhi..ccueeeis .

Protoxide of Manga.nese....

Alumina
Lime
Magnesif.......co PPEPRR e iteseneecesonnasasnnesnsnrnane - 0.42
Silica <veveeees voeseeesssenosnssssenans sneensonsanessasrsoneanss .07
Carbonic Adid 9.20
- Phosphoric Acid s —_—
Sulphuric Acid . wensenssenassneen 0,04 Sulphur.. e, ol «:0.018
Water (hygroscopic)..eeceererevsesess . L33
Water (combined).cc.esssesearsonnnes reees wer B.74
Total......ceeens... voeeneses100.61
Insoluble Residue.... . 0.07
Specific gravity.ceeereeonsose 4 essens sesanane sesen evonnne . 3.29
Iv.

ANALYSIS OF SAMPLE OF ORE FROM ROSS' FARM, ACADIA MINES.
Peroxide of ITOD coucvesnnasenssiresierses sensen sonienes veeenee 84,73  Metallic Iron....... eeeeees 89,81
Protoxide of Iron...ceveeierieans «trace
Protoxide of Manganese.... 0.23
Aluming .. eeeeeeniiesse 0.23
Lime .eecennne e 0,14
Magnesif .ccceeesceses 4eseesseneeet sennssarasenraenntaiiasee wees 0,14
Phosphoric Acid........ sasseesnasenneasesasintnresessassane « 0.19 Phosphoras......... seeeneenss0.086
Sulphuric Aeid....ccvvnees o .

‘Water (hygroscopic)...
‘Water (combined)....
Ingoluble Regidue......cesverreeesuncenrrenenncesens

Sp. gr. 3.98

Alumina with trace of Iron...

ANALYSIS OF SAMPLE OF ORE FROM MARTIN'S BROOK, ACADIA MINES.
(New Mine, No. 6 adit.)

Peroxide of ITOM...ccosssnsesssarssserneccanenacsecesnoee seoosen 82.65 Metallic Iron...cceseeeses. ..57.85
Protoxide of Iron..eeee.. »trace
Protoxide of Manganese.. . 0.25

Aluming..eeese seseesenssee weee 0,56
Lime...... ve 0,15
Magnesia..ueveseens 0.10
Phosphoric Acid...ceiuiine. 0.38 Phosphorus .. “
Sulphuric Acid..eeeieees.. seseses « 002 Bulphur......ccmeeerenrinnn

Water (hygroscopic).cees vesseserseecsres cavosevanassssosnes 0,31
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Water (combined).ccveveiiveeiiiesininnciiriosnieernnnne 1051
Insoluble Residte ierieeeecrerecssrrosseosss sessonsosroscorssans 4,79

Total...eus ces sesssenassecess §9,T2
Sp. Gr. 3,91
The Insoluble Residue consisted of
Silica.eeee o tevevererenaannnassasnan seorevensssnsrsrossenaes 451
Alumina with tra.ce of Iron...... ... [ | X1
4.79

YL
ANALYSIS OF SAMPLE OF ORE FROM COOK'S BROOK, ACADIA MINES.

Peroxide of JroD..eeeeeereeeennecsersereonnnne ...98.93 Metallic Iron........ casonessss 87.85
Protoxide of Ir0n...eeeeeseecscersinnnsrsremsescssssesrasanns —_—

Protoxide of Manganese...

Aluming.....ecoisreseccriennsn

Limes. .. 0.04

Magnesif.....ccosesaersercrcsanenres R essarecss s onsens 0.11

Phosphoric Acxd.... gprene 0.007 Phosphorus ....es ceeeeeeesd0.003
Sulphuric Acid...

Water (hygroscopic)..
Water (cornbined)....
Insolublé Residue........

Total vecsressieriesoreressennes 99,487

. Sp Gr. 5.93
The Ingoluble Regidue consisted of,
Silica oeusseansesrsesannsrasanarns sesenaoberssasane 1.20
Alumina with trace of IroD....ccuvevessretsegiosnssenses 0,07 >
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REPORT
ON THE

‘COALFIELDS OF VANCOUVER AND QUEEN CHARLOTTE
ISLANDS,

WITH A MAP OF THE DISTRIBUTION OF THE FORMER.

BY

MR. JAMES RICHARDSON;

ADDRESSED TO

ALFRED R. C. SELWYN, ESQ., F.G.8.,

DIRECTOR OF THE GROLOGICAL SURVEY OF CANADA.

GEoLOGICAL SURVEY OFFICE,
Montreal, 1st May, 1873,

Sir,—In the beginning of May last Ireceived your instructions to proceed
‘to British Columbia, for the purpose of continuing last year’s exploration
of the coal deposits on Vancouver Island; and a memorial having heen
transmitted to you through the Lieut.-Governor of that Province, and the
Hon. Jos. Howe, Secretary of State for the Provinces, from the Hon. J. N.
Ash and others interested in the anthracite coal-seams of the Queen Char-
lotte Islands, requesting a survey and report on the same, you were
pleaged to hand me a copy of the correspondence on the subject, leaving
it at my discretion to take such action as circumstances might render expe-
dient after my arrival in the country.*

In carrying out your instructions, I left Montreal on the 23rd of May
and arrived at San Francisco on the 80th. I embarked on board the mail:
steamer Prince Alfred on the 5th June, and reached Victoria on the 12th ;
but a case of small-pox having occurred on board the steamer, I was
delayed by quarantine regulations until the 27th.

Acmowledg.  HBVIDE procured provisi(fns, camping material, a boat and men, and,
mentofssslst- through the kindness of His Excellency the Lieut.-Governor, a free pas-
sage on board the Dominion steamer Sir James Douglas, commanded
by Captain Clarke, we left Victoria on the morning of the 2nd July, and
reached Comox Harbor, about 140 miles distant, on the afternoon of the
8rd. I have here to express my obligations to Capt. Clarke, not only for
his attention and courtesy while on board, but for his many subsequent
kindnesses, and particularly for his great care in forwarding throughout

* See Appendix No. IV, po——m
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the season letters and parcels addressed to myself, and conveying geolo-
gical specimens directed by me to Victoria.

Immediately on arrival at Comox, field-work was commenced by the commence-
measurement of the neighboring rivers, the channels of *which, during the om f fleld
months of July, August and September, are almost dry, and thus aﬁ‘ord
the best exposures of the measures. One or two trails were cut through
the forest, but from the heavily wooded character of the country, these
involved too much expense of time, and from the depth of the drift, afforded
but a meagre amount of rock exposure, and were therefore not continued.

A good deal of time was spent in " collecting fossils, as it was deemed of
importance to obtain as much definite evidence as possible of the age of the
coal-bearing rocks. For this purpose, therefore, much care was taken in
examining also the coasts of Denman and Hornby Islands.

Before leaving the neighborhood of Victoria, I had several interviews
with the Hon. J. N. Ash, M.D., and others interested in the anthracite coal
of the Queen Charlotte Islands, with whom arrangements were made that I 5rrangements
should be taken on board the Hudson Bay Company’s steamer, “Otter,” Seon Ghar-
when she visited Comox on one of her periodical trips along the coast i T
northward, and be conveyed to the Islands in question, there to remain
until a succeeding trip of the steamer, making in the meanwhile such an
examination as the time would permit; and it was to be intimated to me by
letter when the steamer might be expected at Comox.

In conformity with this arrangement, I embarked on board the Otter on
the 22nd August, accompanied by Mr. Fawcet, one of the gentlemen
interested in the Queen Charlotte anthracite, and arrived on the 28th at
Cowgitz, situated on the north side of Skidegate Channel. This channel
separates Graham Island from Morseby Island, these being two of the
principal islands constituting the Queen Charlotte group. The steamer
put into Cowgitz again on the 8th September, and, after having made such
an examination as the time permitted, I was relanded at Comox on the 12th. geturn to

My explorations were then continued in the Comox field until the 26th “™°*
of the month, when heavy rains began to fall, filling the streams and
depriving me of the best means of examination.

By this time I had reached Qualicum River ; and thence I proceeded by Qualioam River
boat as far as North-West Bay, and on foot, along the Comox and Nanaimo """
trail, as far as Nanaimo, arriving on the 1st of October. While engaged in
the examination of the coast and islands of this neighborhood, I was
requested by Mr. Sandford Fleming, Chief Engineer of the Intercolomalﬁ:oég%ogd for
and Canadian Pacific Railway, who had put into Nanaimo on his return Fleming.
to Victoria from Bute Inlet, to gather information for him respecting
levels across the country from the mouth of the Qualicum to Alberni on the quasicum River
upper part of Barclay Sound. In order to comply with this request,fowss ™

it became necessary for me to return to Comox to obtain additional men
D
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to assist in the transport of camping equipage and provisions, and nine
days were subsequently occupied in the performance of the work.

Though acting in this instance on my own responsibility, I have been

. gratified by the expression of your approval ; and the geographical results
of the trip have already been forwarded by yourself to Mr. Fleming at
Ottawa. I am happy to state that the geological facts obtained at the
same time will be found to be of scientific value.

After this excursion I returned to Nanaimo on the 21st of October, and
after the interval of a week, the weather becoming very wet, I left by the
steamer Maude on the 29th, and reached Victoria the same evening.

In the neighborhood of Victoria additions were made, when weather
permitted, to the results of last year’s explorations ; and, when confined to
the house, attention was turned to the repacking of specimens, and five
boxes of fossils and minerals were forwarded to Montreal by way of Panama.
The tent and camp equipage, belonging to the Survey were thoroughly
cleaned and stored away in the office of the Canadian Pacific Railway,
and Mr. J. A. C. Graham, of the Hudson Bay Company, obligingly
allowed me to place the boat under cover on their premises. The whole
of these materials, of which a list has been handed you, may be valued

at about $300. I finally left Victoria on the 28th of November, and
arrived in Montreal on the 14th of December.

Coar-BEarING Rooks oF VANCOUVER ISLAND.

Tastyear's In the preliminary Report addressed to you last year on the coal-bearing

Report, deposits of Vancouver Island, it is stated (p. 76) that belonging to these
“ there appears to be & narrow trough which may be said to extend from
the vicinity of Cape Mudge on the north-west, and to approach to within
fifteen miles of Victoria on the south-east, with a length of about 130 miles”
that < on the north-east side, this trough lies beneath the waters of the
Strait of Georgia, and on that side is bounded by crystalline rocks, coming
apparently from beneath it, in Lasqueti, Texada and other islands, and on
the main-land beyond, while on the south-west it occupies a strip along
Vancoaver Island, limited by a range of bold mountains of the crystalline
geries, which runs nearly parallel with the coast.”” This general trough
was divided into two subordinate areas, separated from one another by
crystalline rocks in the neighborhood of Nanoose Harbor, the north-
western one of which was distinguished as the Comox, and the south-eastern
as the Nanaimo coal-field (Report 1871-72, pp. 80. 81.)

Boundariesot  Lhe part to be more particularly described at present is situated in the

the Gomox co8l Comox coal-field. It is bounded on the south-west by the Beaufort Range
of Mountains, on the north-east by the Strait of Georgia, and extending from

Comox Harbor about twelve miles to the west, and about thirty miles to

the south-east, includes Denman and Hornby Islands.
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Measurements of the coast-line from about three miles north-westward Measurements,

of Point Holmes were made round to the mouth of Courtenay River, which
flows into Comox Harbor, and thence to Deep Bay, opposite the gouth-east
end of Denman Island. Following all the sinuosities of the line, its length
exceeded thirty-two mi . The coast was further examined on foot,
without measurement, for about twelve miles beyond. But in the whole
distance, measured and unmeasured, only two small exposures of rock,
Situated on the south side of Comox Harbor, were met with. )

Additional measurements were made up the Courtenay River and its
tributary the Puntledge, to Puntledge Lake, making together about nine
miles, as well as three miles up Brown’s River, which flows into the Punt-
ledge about five miles from the lake, The partial measurement of last year
on the proposed line of tramway to the Union Mine (Report 1871-72, p.
76) wasverified and continued to the coal-seam, the correct bearing and dis-
tance from the coast being 8. 61° W., a little over five miles and a quarter.
The Trent River (Ibid. p. 76) was measured as far up as its general bear-
ing was at right angles to the strike of the measures, giving a distance of
six miles in a straight line from the coast, and the measurement was con-
tinued nearly half a mile further, up a small tributary, to the erystalline
rocks. Bradley’s Creek joing the Trent on the right side, about three miles
and g half from the coast, and this tributary was measured for abovt three
and a half miles up. The River Sable, a small stream on Baynes Sound
Claim, (Ibid. p. 78,) was measured for three miles up from Fanny

" Bay.

From the exposures ebserved in these transverse measurements, and on

the coast of Denman and Hornby Islands, has been ascertained all that I

am enabled to gwe of the character and distribution of the coal-beanngmm.om of the
rocks of the area in question. These rocks may be separated into seven rooks

divisions, which, in ascending order, may be referred to as follows :

Productive Coal Measures.
Lower Shales.

Lower Conglomerate.
Middle Shales.

Middle Conglomerate.
Upper Shales.

Upper Conglomerate,

pREY R

Division A.—Productive Coal Measures.

The most, westerly point examined is on Brown’s River, about nine piigon a.

miles N. 82° W. from the court house or steamboat landing, on the north
side of Comox Harbor. There is here a continuous exposure of the
strata, occupying the bed of tHe stream for a mile and three-quarters
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in a straight line, with a bearing N. 84° E. It affords the following
section in ascending order :

SecrioN 1.
Ft. Ins.
Coal (1). Impure, and apparently in separated masses, of, which
two were observed on the strike in the breadth of the stream,
(between thirty-five and forty feet) one of them on the right, about
five feet long and seven feet thick, and the other on the left, seven
feet long and two feet thick, both terminating somewhat abruptly.
They are from eight to ten feet apart,and carbonaceous ghale
with a pale brownish streak and argillaceous odour fills the inter-
val between them, and seems to occupy the space in continuation
beyond them..... ceervcoses eeereranetenaa coner e 70
Brownish-grey, slightly calcareous sandstone, the gtams of wh1ch are
composed of quartz mingled with feldspar and a few scales of
mica, as well as a greater number of small flakes of blackish
argillaceous matter. The mass is divided into beds of from three
inches to four feet in thickness; many of the latter shew false-
bedding, but would in general yield good building stone............. 132

0
Coal (2). Clean and bright... vt ieentnn e 3
Brownish-grey sandstone as before........... . 94 ¢
Coal (3). Clean and bright...cceveciinirernininenns . 2 3
Brownish-grey sandstone as before......coveririiniiiiinnnninicnrrinnnen. v 33 0
Blackish argillaceous shale with a white streak, interstratified with
thin seams of clean coal interlocking with one another............ [ 5 0
Brownish-grey sandstone as before.........c.oreecvivvernvniscnnisrenen 0
Coal (4). Clean and bright varying in thickness from six inches
Browmsh—grey sandstone as before o 92 0
Coal (5). Clean and bright........ wrecen s 1 8
Black arglllaceous shale w1th 8 white streak, and thm seams of
coal w.uueee creiareereaeeees renen unnerese ate e 300
Browmsh-grey sandstone ersestensssesesseesasnessrene-sasannrssesessesssses 86 O
Black argillaceous shale w1th thin pa.tches of coal interlocking with
one another.....ees weee Seeteeesne ensareaenines eereneneresaiens 100 0
Light grey, massive sandstone, in beds varymg from two to ten feet,
and shewing little or no false-bedding... 9% 0
Coal (6). Good and clean....cecerrsreennnn . 13
Black argillaceous shale......ccocnireiirsmrmmnniensecsnmnne s sosssennes 4 O
Light grey sandstone, similar to the last ISR ceererseriensenstnenat 28 ¢
Black argillaceous shale with a white streak interstratified thh thin
patches of coal interlocking with one another, some of them an
inch apart, and altogether making up from ten to twenty per cent
of the MASS.cc.vtienn venntiiiisenntinuecaiiinnes SO SR B
Coal (7). Clean and good.....ceeveerrerreecsrnrcnornanensesannss SRR T 1
Light grey sandstone, similar to the last 27 0
Coal (8). Good and clean.... 6
Black argillaceous shale..c.e.uvune 1 3
Coal (9). Clean and bright.....coveervniirirmriciemiiniis v, 0 8
739 6

The thickness2s of the sandstones in the above section are reduced from
horizontal measurements, at right angles to the strike ; and the inclination
is determined by the dips of the coal seams and shales above and below
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the sandstones, 50 as to avoid errors from false-bedding, The dips vary
in direction from E. 80° N. to E. 22° S. and the angles of inclination
from 0° to 20°, with the exception of two or three in the middle of the
distance, which are a little to the east of north, with an inclination of from
2° to 7% and indicate an undulation or irregularity, for which a due
.allowance has been made.

Though to the westward of this section, on Brown’s River, a mile inter-
Venes before the flank of Mount Beecher rises up to indicate the presence
of the crystalline rocks, they are yet supposed to be concealed by drift cmtanm&‘l »
not very far off, on the west side of a shallow depression which appears by drift.
to run east of south to an elbow in the Puntledge River. The distance to
the elbow is about two miles, and to this point the upper stretch of the
river flows in the same depression from the lake for a mile and a half. This
depression marks the strike of the measures, and a rock supposed to belong
to the crystalline series is seen in a rapid just below the outlet of the lake.
The exposure, which does not exceed forty feet in length, consists of a
‘brown-weathering igneous rock, shewing, according to Mr. Harrington,
when sliced and examined under the microscope, both a concretionary
-and a porphyritic structure, with disseminated crystals, which appear to
be feldspar, while the concretions are composed of two minerals which
exhibit a radiating structure. When treated with an acid the rock assumes
a light grey color, from the removal of the oxide of iron.

There is not much doubt that the base of the producblve meagures, t'1(ugh Base of the pro-
mot seen, immediately overlies this, while the summit is displayed oun the S e
Puntledge, about a mile and a quarter below the elbow, shewing that to be
the direct breadth of Division A on this stream. The summit on the Punt-
fedge is due south of the same horizon on Brown’s River, and abouta
mile and a balf from it. The details of the division in the Puntledge,
however, are by no means well exposed, and none of the coal-seams are
visible. This may be called Section 2, though a very imperfectsection2
one.

From the outlet of Puntledge Lake a bearing of S.48° E. strikes the
«extremity of the line of the proposed tramway to the Union Mine, on the
:south side of the lake, and about a mile from it, the whole distance being
:about two miles and three-quarters. A section occurring at this mine in perpendicotar
-an almost perpendicular cliff, from the face of which a landslide had fhe Coton ine.
carried away all the trees and loose soil on the north side of a small
-strean flowing into the Puntledge Lake, was given in last year’s Report
.(Report of Progress 1871-72, p. 77). But most parts of the cliff being
out of reach, the thickness of many of the beds could only be ascer-
tained approximately, having been merely estimated by the eye. A
niore favorable condition of the weather on the present occasion permitted
me, by the aid of a rope tied to a tree at the top of the cliff, to descend
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the whole face, and obtain exact measurements. The following is &
corrected section in ascending order :—

SecrioN 3.
Ft. Ins.

Brownishsgrey, or light drab sandstone, and black argillaceous shale,

interstratified with one another, and both holding flattened stems of

planta.... crenens P S PN TITTI 6-0
Coal (1). Of a dull ea.rthy aspect, and contammg upwards of twenty

per cent. of ashes by Dr. T. Sterry Hunt's Annlysls (Report of Pro-

gress, 1871-72, p. 99)... [P URT J :
Coal (2). Clean and bnght reeerens avorassrerersnsaarern ot sesenss T 6 10 0
Brownish-black argillaceons Bhale. ..o snices srnvsnessenviessnstinnee 10
Coal (3). Clean and bright....cceceesrirees . 2 4
Brownish-black argillaceous shale sreessessoserssreneepeperrans & O
Coal (4). Clean and Bright....cccoereercnsnees erreaees evsrrsesenesene 1 8
Brownigh-black shale...... e . 3
Coal (6). Clean and Drightue.cveee: cerescsscrsnsennssasarnssssrasscsosas 5 90
Brownish-black argillaceous shale, interstratified with brownish sand-

stones and brownish-yellow-wea.thering, ha.rd, ferruginous beds

from two to four inches thick...esiereseesiseesnirieserecarions sanes 14 3
Coal (8). Clean and bright. Thxs seam occuples tbe face of the

cliff for a distance of only twenty feet, coming from the right,

and then terminates somewhat abruptly, the corresponding

space on the strike to the left being filled with black argillaceous

shale, holding interstratified thin seams of Col.cccesserssseresee. 2 0
Brownish-black argillaceous shitle...ccccvucrtuerenesrissaccsnseranees 2 9
Coal (7). Clean and bright, This geam occuples the chﬁ' for

sixty-six feet coming from the right, and then terminates

somewhat abruptly like the previous one; but on the right

hand, there occurs in it a band of brownish-black, argilla-

ceous ghale, two feet thick, with thin patches of coal, and

occupying about twenty-five feet on the strike, with about

three inches of coal above and beloW....cseeeeeteererereeserronee - 2 86
Brownish-black argillaceous shale..... 30
Coal (8). Olean and bright, varying in thickness from five to

twelve inches, from inequalities sometimes at the top and

sometimes at the BOttom...... ceceersnesmnsersssscessssresensarasenceers 1 0
Brownish-black argillaceous ghalfe..cimesreciessesmsessonssescrsaeaces 4 0
Coal (9), Olean and bright....... eenesnessenne oot rerasnecs e veeee 1 68 16 9
Brownish-black argillaceous shale.......cc.ceevsenesee 18 ¢
Coal (10). Clean and bright..... [ 2 8
Brownish-black argillaceous sha.le ...... 6 0
Coal (11). Clean and bright...... oo wosvensnene 4 4
Brownish-grey or drab sandstone, slightly calcareous, the somewha.t

. fine grains of which are composed of quartz, feldspar and a little

mica., with small black flakes consisting of argiilaceous or carbona-
ceous shale. The mass is dividedinto beds of from one to five feet
thick, some of which shew falge-bedding...ceceerearresserss wessenscssncses 30 0
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The following is a diagram of the section as seen in the face of the cliff Diggram ot
for the breadth of the slide, on a scale of one two hundred and fortieth ™ o™
(zizth).

land2

. stalline

Scale f:llz_o

Feet EEEF. . B mEEEE%oEEEEE4Eo %6 = 70’ Feet
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The deposits of this section rest visibly cn the crystalline rocks which
pave the brook at the foot. The course of the brook is south-east and
north-west. In the former direction these rocks rise gradually higher
among the, coal-bearing strata, and at the distance of about a quarter of a
mile up the brook, reach to within ten feet of the sandstones at the summit.
Between the sandstones and the crystalline rocks, there occurs a coal-
seam in the brook, of which the thickness could not be ascertained, owing
to the depth of the water; beyond this the strata are concealed.
Dowri the brook to the morth-west, the crystalline series is exposed

Four and a haif for about sixteen chains, and thirteen chains further on, a coal-seam

feet seam.

Two feet seam.

Three feetzeam.

Trial openings.

Crystamne
rocks.

of four and & half feet was last year visible, dipping N. 48° E. <11°;
but at the present time was covered up by a slide. At seventeen chains
across the measures to the right, two additional coal-seams were observed,
with an interval between them of 192 pages, dipping in the same direction,
the lower one two feet thick, with an inclination of five degrees, the upper
one three feet thick with an inclination of eleven degrees. "In ascending
order a vertical section would be,

SecrIoN 4.

Coalureesrisess e%0bassenninn sesirarss sanses sonss errerersaeasaeenns sesersren naressananese 4

115 6

Openings for trial had been made on the two upper seams; but the
concealed intervals render it at present difficult to say how the three are
related to those in the previous section (3).

In a bearing 8. 882 E. from section 8, a line of two miles and a
third would strike the valley of Trent River at right angles, about five
and a third miles from the coast. The crystalline rocks make their
appearance at less than a mile and a half further up the valley, on a small
tributary which has been already mentioned ; the spot being about thirty
chains above the junction of the tributary and the nfain stream. They are
of mottled dark green and dull red colors, and present a concretionary
and porphyritic structure, like the exposure at the outlet of Puntledge
Lake. Resting upon them the following ascending section occupies the tri-
butary and the main stream for a distance of a mile and a quarter:

SecrroN 5.
Ft. Ins.
Coal (1). Clean and bright,resting on red and green crystalhne rocks 0 2
Black carbonaceous shale, with thin patches of coal...ccerreerisienes 4 0

Brownish-grey or drab, fine-grained sandstones, in beds of from six
inches to five feet, which would yield good building stones, as
well as perhaps tolerable grindstones....... esseessinn sesretaioce 92 0
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Toal (2). Of a dull earthy aspect 10
Brownish-grey sandstones as before.......cocsismecsessessans 3 0°
Coal (3). Of a dull earthy aspect, mmgled w;th black car~

bonaceous shale..... st e nensinreiees seeees . 3 0 T 0
Brownish-grey or drab sandstones, imperfectly seen....uievesienscnrrens 50
Black argillaceous shale...... 16
Brownish-grey sandstones, interstratified with black argillaceous

shale, the sandstones predomma.tmg, but imperfectly seen....... ... 60 0
Coal (4.) Clean and bright .cccvsvisriieesenns . 08
Black argillaceous shale, thh thm seams of coal 60
«Coal (5.) Clean and bright.....ccconnvivinnrinnircsnnes 19 8 5
Brownish-grey sandstones, interstratified with black argillaceous shale,

the sandstones predominating..cees cevevsseesessescrisnneiiivsnnsaaneess 5 0
+Coal (6.) Clean and bright.... seessesrnnens conrnneneen. 0 8
‘Blownish-grey sandstones, mterstratnﬁed w1th black m'glllaceous

shale, the sandstones predominating.... v .30 0
Black, rust-stained, argillaceous sha.le, vnth short mterlockmg patches

of coal, aboutan inch in thickness....c.. ieenaieoimisssnnes 10

Coal (1. ) Clean and bright....cccrmmsssersannes wveesnens 1 4

Black argillaceous shale, w1th short one- 1nch mterlockmg
patches of pure coal.....c..ceeurneees oo essssiansasranas eresnan oneurens 26

Coal (8.) Clean and bright .......... .

Black argillaceous shale, with thin seams of coal .. .

Coal (9.) Clean and bright..ccecucnirase cesssessensansesas weosneseess 3 8 12 0

These twelve feet of strata occur at the junetion of the tributary with
the Trent, and are exposed in the channel of the latter several times
in a distance of about eight chaing on the strike, which is N. 68° W,
Thedip is N. 22° E. > 50° and the thickness of the deposits is some-
times less, and sometimes more, than represented.

Brownish-grey or drab sandstones, in strata of from one to four and

five feet thick, many of which show false-beddmg ............. voeranvesens 130 0
Black argillaceous shale.......cers veserssenessreisnarons e 40
«Coal (10.) Clean and bnght.... . . 18
Brownish-grey or drab sandstones, in beds of from three to ten feet

thick..c.coeee. 4 nsensseessesesses sessnness sererenes sesenbatnssen bness 24 0
Coal (11.) Clean and bnght ETTITTTPIRINIIRN tosrennes edurenteenesenianae we 10
Black carbonaceous shale... - wee 120
Brownigh-grey sandstone.....cce. vee .37 0

Coal (12.) . f a dull earthy aspect... 0 6
Black argillaceous shale............. 10 0
Browaush-grey or drab sandstones.. we 28 0
Blac: argillaceous shale....cceerurecs sasettessntaeatansesaseas easronenore e 40
B-ownish-grey or drabsandstones... . 41 0
Coal (13.) Clean and bright, varying in thmkuess from one foot to ..... 138

Light-grey, fine-grained sandstones, slightly calcareous, in even beds
of from three to ten feet thick. They would yield excellent, easily
dressed building stones, and probab!y afford good material for
grindstones and Whetstones....ciceesreenivcsenccrorsecnsenssiasessssserseasaces 59 0

Black argillaceous shale........... e . 40
Light-grey sandstones, sumla.r to the lut ...... sosavessraese obanaesanesssoress 47 0
10 7

The next locality where the coal-bearing strata were met with on the
strike to the south-eastward, iz Bradley’s Creek, already mentioned as a Bradiey’s
tributary of the Trent, the distance between the two streams being Creekc
upwards of a mile, No crystalline rocks were met with in the portion of
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the tributary examined, and the lowest exposure of the coal-bearing series
occurred about three miles and eleven chains from the junction with the
main stream.

The whole of the exposures belonging to this division on Bradley’s
Creek, occur in a transverse distance of ome mile and three-quarters,
being about the same as that holding those of the Trent, but the bearing
N. 24°E, is somewhat oblique to that of the average dip. In some
parts there are considerable intervals between the exposures. Where
seen, the dips are steeper and more irregular, and it thus becomes very
difficult to state the true thickness in a vertical column. For this rea-
son I shall describe the deposits in this section (to be numbered 6) as they
succeed one another in ascending order on the horizontal line.

SeEcTION 6.

Resting on a few feet of brownish-grey sandstone the lowest coal-seam,
which is clear and bright, is from fifteen to eighteen inches thick, and a
few feet of brownish-grey sandstone overlie it. A quarter of a mile down
the valley, there is a coal-seam eight inches thick, with a dip N. 82° E.
< 82°. Nearly nine chains further occurs the coal-seam mentioned last
year, (Report 1871-72, p. 76,) as three feet two inches thick, with a dip
N. 27° E. < 18°. This is probably the same as coal-seam 5 of section 3.
Twenty-eight chains beyond, resting on black argillaceous shale, is & seam
shewing eight inches of impure coal. After an interval of fifty chains, again
resting on black argillaceous shale, there is another eight-inch seam, dis-
playing good coal, with a dip N. 40° E. < 18°. This supports 128 feet.
of light-grey sandstone8, in beds of from one to six feet thick, similar in .
character to the two masses at the summit of section 8, which, with the
band of black shale between them, shew a thickness of 110 feet. They
may thus be considered to represent the same horizon ; but above the
sandstones of Bradley’s Creek, no exposures occur for half a mile. The
deposits of the two sections, 3 and 5, are on the Beaufort coal-mining
claim.

The last place examined, in the further extension of the rocks of this
division, is at the Baynes Sound Coal Mine, on the River Sable, as it is
written by some, being probably a corruption of Rividre aux Sables. The
position of this mine is about five and a half miles from the base, section 5,
on Bradley’s Creek, in a bearing S. 68 ° E., and two miles and three-
quarters due west from the mouth of the stream on Fanny Bay. Here,as
stated last year (Report of Progress 1871-72, p. 78), in a deep ravine
through which the river finds its way, the following section occurs, resting
on a black dioritic rock, the beds being given in ascending order, and their
average dip being N. 76 E. <10°—25°:
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Secrron T.
. . Ft. Ins
Yellowish-weathering, dolomitic-looking conglomerate, with pebbles

derived from the crystalline rocks and varying in diameter from half

an inch to two inches, filling depressions in the black dioritic

rock beneath ...cceeiis NTTTOTN 30
Brownish-grey or drab sandstones,moderately ﬁne-gtamed and slxghtly

calcareous, with scales of white miea......... ressesenssesannssnancanessenesses 19 0
Black carbonaceous shale, showing numerous obscure impressions of

plants, with nests of good coal, as well as beds of the same from

two to eight inches thick ; some parta of the whole thickness are half

made up of coal..ierssessessoncne eressecerntommearens anessetssnesesasssensaarase 6 0
Black argnllaeeous shale,with nodules of iron ore, some of them ﬁat and

varying in length from six inches to four and five feet,and in thickness

from six to eighteen inches,while others are round, with a diameter of

eighteen inches : they all contain impressions of plants, difficult to

be obtained in & perfect state. The thickness of the band is from

TWO feet 10 werseraressesssseessraresssissaanesnerossnesessnssosnsnesene .30

Brownish-grey sandstonea a8 before ariseacnrees cireeerenenen 18 O

Coal (1.) Olean and bright ; varying in thlckness, bemg in some parts
five feet two inches, and in others seven feet ; the lowest two feet B
show thin geams of black calcareous a.rgillaceous shale, with ’
obscure impressions of plants, 8ay........ oses osernsssenrsnssreneson R I )

Brownish-grey sandstones a8 Defore.....ccesiesaeesiossoscensossnracissensesasone 60 0

Coal (2.) Clean and hard... rresesunerseseee sersesaesseenanes B 10

Brownish-grey or drab sandstones, formmg the whole helght of the
cliff, and estimated to be about.......ocereeeee tonsneanes cenerenenasnsnsanees veeern 100 O
220 10

A partial section of these beds was given last year, from which it will be
perceived that the present differs a little insome of the beds ; but, as then
stated, the two coal-seams are seen descending both sides of the ravine,
and the edges of the lower one meet in the bottom of the stream ; but
while those of the upper one are still about twenty feet above the water, .
a fault occurs cutting them off, the underlie of the fault being S. 62° waur.
W. < 38°. The dip of the arenaceous strata which occur immediately
on the eastward side of the fault is obscure. The coal-seams occupy twe-
chains and then the dip becomes N. 64° E. < 38°—43°, The follow-
mg is the section of the whole of the measures on the eastward side in ascend-
ing order:

SeorioN 8.
Ft. Ins
Brownish-grey sandstones..........un.. csessaness e sesnntiesans seneneee 99 0
Brownish-black, soft, argxllaceous shale oo vessanonseessnsanss sesase ses 22 0
Light-grey sandstoneB..cceesceseecessansaressos veee 25 0
146 0

This is a greater volume of sandstone than was ascertained in this posi-
tion last year, but as then stated the fault appears to be a downthrow to
the north-east, the amount of which has yet to be determined.
From the facts displayéd in these various sections, it will readily be seen position of the

that workable seams of coal occupy a belt of pretty uniform breadth along Soama. 1© o8
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the south western rim of the Comox field, associated with brownish-grey
false-bedded sandstones, interstratified with black carbonaceous and argil-
laceous shales at the base, and overlaid by light-grey, even-bedded, fine-
grained sandstones at the summit. Inall the sections a constant character
is easily enough recognisable in Division A as a mass; but the notable dif-

offereuces in the thickness of the coal-sgams, and their distances from one

another when in proximate sections, make it very difficult to establish the
identity of individual seams over a very considerable area. This must be
the work of practical explorers of the seams, by trial pits along the outcrops.
But these irregularities and the occasional sudden interruptionsin the con-
tinuance of the coal-seams constitute a remarkable distinctionbetween them
and the more regular beds of the true Carboniferous era, and may often
occasion perplexities in working them. In no part of the exposures of
division A were any fossil shells met with.

Division B.—Lower Shales.

Immediately overlying the light grey sandstones which have been given
as the summit of Division A on Brown’s River, there occurs a series of
brownish-black, argillaceous shales, interstratified at considerable inter-
vals with layers of soft grey sandstone and arenaceous shale, which vary
in thickness from one to six inches. They have a dip of N. 82°W <10°
and continue with a very uniform character to the junction of this tributary
with the Puntledge River, the inclination varying from 8°to 11°. In
the beds comprised in this distance, which may have a thickness of 879
feet, the following fossils were met with in the argillaceous deposits :

AMMONilLs...crues ersesreneises daessrsanenenensssnannnneetane 2 Spe‘(‘:ies.
LOGBIItY 11 Woarrmms oo 1 6
Lamellibranchiate (undetermined).......eeeessrvases 5

Similar masses, in similar attitudes, occupy the Puntledge, from the
light grey sandstones of Division A to the confluence of Brown’s River, and
continue further along the main stream, with some intervals of conceal-
ment, to within half a mile of the Kootenay, at the mouth of which they are
concealed.

On the proposed line of the Union tramway these deposits are covered
by drift ; but on the Trent River they are exposed almost continuously,
* from the light grey sandstones to Comox Harbor, and are also displayed
for over a mile up Bradley’s Creek. On these two streams they afford the
means of establishing their thickness and their attitude beneath the surface.

In the general downward bearing of the Trent the dips are to the north-
eastward at inclinations varying from 10 to 0°, for three miles and three-
quarters ; beyond this they dip ina contrary direction for fifty-five chains,
with inclinations varying from 0% to 26°, thus constituting a trough, in the
centre of which the shales have a thickness of about 660 feet. The shales
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thus fold over an anticlinal axis, the position of which is about twenty-antictinal axss.
eight chains from the coast, and the dips they display enable us to add a

fow feet to the thickness, making it 875 feet. At the north-eastern rise

of the measures of the trough, about fifty-eight chaine from the coal,

the shales present what appear to be cracks intersecting them in various

directions and which have become filled up with dark grey sand composed

of quartz and feldspar grains, with a little mica and many small flakes of

black carbonaceous and argillaceous shale. This sand has been converted

into & compact rock scarcely distinguishable from the arenaceous layers
interstratifying the shales, except through its superior hardness.

The thickness of these dyke-like sandstones varies from one to eight pyxe.1xe
inches, and gives a very striking aspect to the cliff on each side of the Trent, ssndstones-
and to the bottom of the intermediate stream, in the former of which they
stand out in high relief, sometimes to the extent of two or even four feet.

The more argillaceous portions of the shales on the Trent are oceasion-
ally characterized by the presence of fossils, and the following, is a list of Fossits.
those collected.

In the lowest 264 feet above the Falls,

AMMONILES.rrersrerrisrvrnes mrarersarensessssssssismoseonns 3 Spegies:
L b o e — o
Lamellibranchiata (andetermined) . 4@
In the succeeding 528 feet below the Falls,
LAMMONTER creetsrrrssscreessestrsasssansesmsnsasssissmiosser 3 Species.
Locality 3. Jnoceramus......cunmeenecessvisssssssnsnsassanneess seseenies 2
Lamellibranchiata (undetermined)..c.ccccevureasseens 3 ¥

In a repetition, lower down the river, of 198 feet of 3 and 132 feet in
addition.

- AMMORILE. . vveres sarnserensicaniecssnsasnsansee ssntssaecses 3 Speeies.
Locality 4. JROCEramus......cceer weveracorsarennsersonserecssssoosssssans 2 "«
Lamellibranchiata (undetermined)...oes cisereesnen 3 «

Of the Ammonites, l‘species is common to localities 1, 8 and 4, 2 species
to localities 8 and 4, and 1 species to localities 1 and 4. Of Inoceramus,
1 species is common to localities 3 and 4.

On the Sable River, the breadth of these shales is about a mile and
three-quarters, in which the dips are very moderate, and there is a small
undulation in the distance. Itiscomputed, however, that their thickness to
the mouth of the stream is 200 feet. They are seen immediately opposite
on Denman Island. The width of Baynes Sound is here about a mile
and a quarter, and the average dip of the shales under it, judging from
the dips on each side, would be about 6°. This would give an additional
thickness of 660 feet, making the whole, up to the shore of the island, 860 .
feet. Between the shore and the base of the succeeding Division there is phickness os
a breadth of a quarter of a mile yielding 132 feet. So that the total P"*n B
thickness of Division B would thus be about 1,000 feet.
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Fogsils. On the River Sable, the following fossils were collected from the lowest

200 feet of the shales:—

ATINONYLES v veree e cvrrocinsine vreresnes siasstsmessormsessnes
Anclyoceras ..
Locality 5.4 Inoceramus...... .ovvevivecorsernnesneen
Lamellibranchiata [undetermned]
Gasteropoda.

On Denman’s Island these deposits occupy a narrow strip, in some
places a quarter of a mile across, but occasionally widening to one half or
three-quarters of a mile, extending about ten miles and a half along the
coast, and presenting a greater amount of arenaceous layers than in the

Thinecamsof parts lower down. In this part they contain also frequent seams of coal,
varying in thickness from a mere film to half an inch, and running in the
strike for lengths varying from a few inches to several yards. Cracks
filled with solid sandstone, similar to those on the Trent, are seen more or
less for the whole distance, and they become remarkably prominent for
about two miles at the south-eastern end of the strip. These dyke-
like sandstones vary in thickness from two inches to two or three feet,
and, occasionally, they lace the beach in such numbers and so close
together that they predominate in mass over the shale. This strip of shales
is limited on the north-west side, in the whole of the distance, by a con-
glomerate which constitutes the base of the succeeding Division.

Fossils on Den-  On the south west side of Denman’s Island, the following fossils were

xman’s Island. ‘e .
collected from the upper part of the Division :

AMIMONTLES..eee e veesiranssessnisssnarsss sossss ssanmnssanacsssns 2 SPRCILE,-
Baculites...... 7 “
Locality 6. Inoceramus. .1«
Gasteropoda [undetermined]. . 2 H
Lamellibranchiata......... corercvaneessorensseenssaraccsnnn 3 «

Division C.—Lower Conglomerate.

Division C. This conglomerate runs through the whole length of Denman’s Island,
from Henry Bay on the north-west, to Boyle’s Point on the south-east, a
distance of eleven miles, and it often shews a very bold escarpment, rising

Promment  into prominent points, three of which are conspicuous. One of them is

polnte. behind Village Point, and two others occur to the south-east of it, each of
them, according to the Admiralty chart, about 400 feet above the waters
of the sound. The rock probably underlies the whole breadth of the island
to Kamas Bluff, but it comes above the surface of the drift for a width of

Clifsofmnd  only a mile and a quarter, and the cliffs on the north-east side of the island,

v which sometimes rise to nearly 300 feet, appear to be composed of inter-
stratified sand and clay.

The pebbles of the conglomerate consist chiefly of white and brown

vitreous quartz, mixed with many of diorite and other crystalline rocks, as

sglomerate  Well as some of limestone. They vary in diameter from a quarter of an

Bfng e inch to six or seven inches and are contained in a dark brown or
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‘brownish-grey sandy matrix, which holds also fragments of fossil wood
and occasional fossil shells,

In the promontory which forms the south-east end of the island, and
runs out into Boyle’s Point, they present bold cliffs of 200 feet in height,
washed by the waters of the sound for nearly a mile on the south-east
side, and for about three miles on the north-east. About the third of a
mile south of Boyle’s Point they are present in Yellow Island, which Lies
in the run of their base. They form also Norris Rock, an island about

a mile 8. 60° E. from Norman Point, which is the most southern part
of Hornby Island.

Norris Rock is probably at the summit of the band, of which the direct
transverse breadth in this part would be about a niile and a quarter. To
arrive at the thickness we must estimate the average dip, which, in con-
sequence of the false-bedding which seems everywhere to prevail, is not
easy to do. But, guided by dips at the base and at the summit in the
vicinity, it may be taken as about eight degrees, which would yield a thick-
ness of between 900 and 1,000 feet- On the south-east end of Denman’s

Island, and on Norris Rock, the following fossils were obtained from this posgis
band of conglomerate.

osality 1. { 4rea et I 1

Division D.—~Middle Shales.

Succeeding the conglomerate which has just been described, there p ..onp
occurs a geries of shales much resembling those at the summit of the Lower

Shales, but somewhat more arenaceous. A partial section of them is

Sectionon
seen on Hornby Island, proceeding along the coast eastward from Norman Horuby Island:

Point.
The following are the beds in ascending order:

Secrron 9.

Light brownish-3grey sandstones.........
Dark grey argillaceous shale........ cornianeecieans
Light brownish-grey sandstone in one bed.....c.cceeesseee
Dark grey arenaceous and argillaceous shale...,
Light brownish-grey sandstone in one bed........ceeeerercenrens
Black argillo-arenaceous shale with some coali.iiueeenesces
Brownish-grey arenaceous shale.......... o irasesnen terssesnene
Light brownish-grey sandstones.......coss vae
Black arenaceous shale with some CoBLccccereloossissensannen sonvnesesroscacns
Light brownish-grey sandstone, in beds of from two inches to t.wo feet
Black arenaceous 8hale...iiieicineainnimiiniiinen

Brownish-grey arenaceous shnln ......
Black arenaceous shale......ecceeereernscesene conrencs santssasassssesaes [ .
Brownish-grey sandstone..........coes
Brownish-grey arenaceous shale.....
Black arenaceous shale.......c.c...
Light brownigh-grey sandstone....
Blackand grey arenaceous shale....

omwaopmwouwopooowog
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'Light brownigh-grey sandstone........ueeseenesssenasasese rerastaesevesssssniise 0

6

Black argillaceous shale...... e desaesacnessss soasnn onnassen osrenssrasestnnaens e 0 4
Light brownish-grey sandstone.....cce..cues serresstsoncesasoressrosesssosssssose 4 1
Black arenaceous shale, and brownigh-grey sandstones..cieeueeisscicessans 5 0
Brownish-grey 8andBtones.....cocess aseessersessosssrassnes srnensssssss sossesannors 4 6
47 &

Beneath these beds, which come to the margin of the sound and are
exposed between high and low water marks, a lower portion of the band is
lost beneath the sea, but its entire breadth may be a little over half
a mile. The general dip, however, appears to be so small, probably not
above two degrees, that the total thickness would not exceed seventy feet.

This band of shales, like the lower one, is limited on the north-east
by a great mass of conglomerate ; and at the foot of the clifis formed of
this, the shales, after leaving the vicinity of Norman Point, run to the north-
west, in a very narrow strip, along the shore to Shingle Spit, a distance
of two miles and a half. Their course then becomes north, and they
gradually widen out until they reach Point Phipps, which is a mile and
a half farther. Here they have a direct transverse breadth to the foot of
the conglomerate escarpment of about half a mile on the *land, while about
the same breadth is occupied by them between high and low wateér marks.

From this their strike gradually rounds to north-eastward, while their
breadth again diminishes, and their summit comes upon the north shore
of the island a mile and three-quarters further on, their strike here
becoming nearly west. In its course from Norman Point, the band gradu-
ally becomes more and more argillaceous, displaying fewer interstratified.
arenaceous beds, while occasional lenticular patches of limestone, with

Plone howding . 2 length of two feet, and a thickness of from one to six inches, and marked.

fossile.

Division E.

by the presence of fossils, occur. Among those obtained are the followmg :

AMMONTLES cevrersessssissrresons . 1 Spemes
Baculites......
Nautilus..
Locality 8.{ Inoceramu.
O8tred. eene
Nucula.....

:i perhaps 2

11
u

..
e

Besides these, numerous fragments of undetermined Grasteropoda and:
Lamellibranchiata, probably ten or fifteen species, were met with,

Drvision E.—Middle Conglomerate.

This conglomerate is largely made up of well rounded pebbles and boul-
ders of white, yellowish and brownish quartzite, with diameters of from
one inch to a foot, together with rounded masses of lmestone of from’
one to six inches in diameter, and sometimes more, and containing occa-
sional indications of fossils. The pebbles and boulders are held in a matrix
of brownish-grey arenaceous grains. In some parts of the vertical thickness
there are masses of conglomerate of 800 feet, with rare indications of
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bedding ; while in others massive sandstones oceur up to a thickness of 100
feet, in which no individual bed was observed of less than ten feet,

A transverse section of the whole band occurs at the south-east end of
Hornby Island, between the position where the base comes in above the
middle shales eastward of Norman Point, and where the summit occurs
at a cove which may be called Middle Cove, half-way between Downe’s
Point and Dunlop Point. The direct breadth of this is about a mile, and it
has a dip of about N.10° E. < 12°, which gives a thickness of about
1,100 or 1,200 feet. The base of it follows the sweep which has been
given to the summit of the previous division, and in this it presents a bold
escarpment, affording nearly perpendicular cliffs, rising in some places
to 200 or 300 feet, and forming a conspicuous ridge, a short distance
removed back from it. Nearly west of Shingle Spit, at a distance of
about two-thirds of a mile from the base, this ridge towers up into
Mount Geoffrey, the height of which is given in the Admiralty map as
1,076 feet above the sea. Mount Geoffrey must show nearly the full thick- "
ness of the Division. From the ridge the surface gradually slopes eastward,
and dies away into a plain with good agricultural surface.

Bounded by this plain to the right, and in uniformity with the base, the
summit strikes to the north-westward from Middle Cove, and gradually
curves round to the north-east coast of the island, coming out upon it at
a position nearly due west, about three miles from Point Phipps. On this
coast there is displayed another complete section of the band, stretching
obliquely to the dip for a mile and a half along the water line, and pre-
senting bold cliffs to the sea.

The direct transverse breadth here, however, may not exceed that
already given. The curved form in the distribution of the band of course
indicates the occurrence of a trough in the measures.

Diviston F.— Upper Shales.

In Middle Cove the lower beds of this divisionare pretty well seen, and
the following section, in ascending order, occurring between that cove and
the north-eastern side of Tribune Bay, gives the whole thickness of the
band as far as it can be made out, after allowing for two considerable
intervals of concealment :

SecTion 10.
Ft. Ins.
Black and grey, argillo-arenaceous shale, interstratified withlayers of
sandstone, varying from one to two inches in thickness......cceessrene. 40 ©

Brownish-grey or drab sandstone, in some places showing but one
solid bed, but in others separated into two or three beds by part-

ings of black argillo-arenaceous shale. ... eimimesiiisssisnisenisemsens 50
Black and grey, argillo-arenaceous shale, with thin layers of sand-

BEODC.ceseeveresssunsanesssnnsesannsnssnaneesissnnssssnnsssssnsesssssastosasnss sonanssvases 16 0
Brownish-grey or drab sandstones.........e caee beasastransisnes oweeses 40

Section on
Hornby Island.

Mount Geof-

Division F.

Section bet-
ween Middle
Cove and Tri-
bune Bay.
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Elack and grey, argillo-arenaceous shale, with layers of gandstone of

from one to two inches thick. This reaches Dunlop Point, where

the dipis N. 14° E < 90, ceecesinanee . 120 0
Black and grey,arglllo-arenaceous sha.le, mterstra.txﬁed mth drab sand-

stones of from one to three inches thick, which would yield good

flag-stones ; and also patches of limestone, varying in size up to

twenty feet long and wide, and from one to three inches thick,

without any indication of fossils. This reaches half way up the

south-west side of Tribune Bay, where the dip is N. 64 B, < 8%..... 82 0
Black and grey, argillo-arenaceous shale, interstratified with beds of

grey sandstone from two to four inches thick, and occasional lenti-

cular patches of impure grey limestone, up to twenty feet in diame-

ter, and from one to three inches thick. In many parts the sand-

stones ‘are well adapted for flagging. Some of the slabs lying

loose on the surface of the shale measured twenty feet square, and

from three to four inches thick, without any joints or flaws........... 45 0
Grey, thin-bedded sandstone. This reaches to the north-west corner

of Tribune Bay..ccoverrsorens. sessaanersennes erssssss senens srssessae T
Measures concealed in the south-west ha.lf of the b:ght of Tribune

Bay.cesicieiernian vermssersnnn sensansesae aanass astremensansasneses 00 0severeanensanes 200 0
Black and grey, argillo-arenaceous shale, interstratified with grey

sandstones in beds of from two to eight inches thick.........ccocerirunnn. 30 0
Grey sandstones, moderately fine-grained, in beds of four and five

fest thick, and constituting a long tongue projecting from the

middle of the bight of Tribune Bay.... et nsiennneens 28 0
Measures concealed, forming nearly all the rema.mder of the blght of
Tribune BaF.ccssenereecrennesseenssenesnnessereses entsesesinesaneness 150 0

Grey arenaceous shale, with layers of coal from a quarter to half an
inch in thickness, sometimes running on the strike for eight or ten
chaing. Some of the beds are crowded with fragmentary remains
of compressed plants, which are too obscure for determination ;
there are also fragments of fossil wood, which shew distinct struc-
ture in transverse sections, and seem to be infiltrated with calcare-
OUS MALIRL . cesssartes ssrsrors sesssanes sonerssvesane ssessnsasesssasssasenserssnssressane 50 0

7 6

These shales sweep round in a curve, following the previous division,to
the north-east side of the igland, where they occupy the coast for probably
about a mile and a-half, and run in a line oblique to the dip.

\ Division G.—Upper Conglomerate.

Like the previous conglomerate, this division contains pebbles and
boulders of white, yellowish and brownish, vitreous quartzites, varying
from an inch to a foot in diameter, and well rounded. It contains in addi-
tion, however, dioritic pebbles, but no observed masszes of limestone.
The matrix is fine-grained and arenaceous, but displays ne bedding.

This rock forms the promontory which limits the north-east side of
Tribune Bay, and terminates in St. John’s Point. It hasa breadth in some
parts of half a mile, and in others three-quarters of a mile, in which the
measures appear to be flat, as far as could be determined. On the north-
east side the promontory presents an abrupt rise from the sea, showing
cliffs of from ten to twenty feet high ; but on the opposite side, overlooking
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Tribune Bay, vertical precipices attain a height of 100 and even 300 feet;

and this last measure may be considered the thickness of the division. The

following is a vertical section in ascending order of the mass as seen in gection in Tri-

Tribune Bay: bune Bay.
SkctioN 11.

Grey and brownish sandstone, assuming in many places a conglo-
merate character, and containing occasional seams of coal from
half an inch to sometimes an inch thick, and holding in such parts
an occasional Belemnite, the only fossil observed in this or the pre-

VIOUS AIVIBION...eet crreeesasrrerecasnrannrerasesranissrssummnssssssensaserssnssnnsssans 120 o

Conglomerate with rounded masses of quartzite and diorite as des-
cribed above, without any masses of shale or limestone.............. 200 0
320 0

The out-cropping base of this mass of conglomerate, when it crosses from
Tribune Bay to the north-east coast at the neck of the promontory, exhi-
bits a very sharp curve ; and this, with the horizontal attitude of the mass,
and the corresponding curves in the lower divisions to the north-west,
shows that it occupies the very centre of the trough, the axzis of which
would run through the length of the promontory. The bearing of such an
axis, N. 60° W., would pass through the trough which has been described
in division A, as occurring on the lower part of Trent River; and the anti-
elinal which there occurs between the trough and the coast leads us to
suppose that a corresponding form would occur outside of Hornby Island,
which would be the south-west side of another and deeper trough still
further to the mnorth-east. It would not be extravagant to suppose that
the rise of the measures on the north-east side of this would be something
like the rise to the south-west on the Comox side of the Strait of Georgia,
and that as great a breadth of the coal-bearing formation would occur on
the one side of the anticlinal axis as on the other. If such were the case,
the measures would spread out under the Strait of Georgia to the near
vicinity of the crystalline rocks on the shore of Texada Island, and
establish a breadth in the general trough of twenty miles, one half of
which would be subaqueous.

From the description thus far given, it would appear that the total thick- Thickness of
ness of the rocks associated with the coal of Vancouver Island is the pith the coal of

ver
following in descending order : o Tdand
Ft. Ins.
G Upper Conglomerat. isee sorisse sesneeses susesarsssecsansosasessne 320 0
P Upper Shales ...ccciveiiruinrnicssrnecessaseessoners sessoness 6
E Middle Conglomerates 0
D Middle Shales 0
C Lower Conglomerates 0
B Liower Shales.......cicrscuisescrseromess sssnss sosonesssnsoncsnae sasase e 1,000 0
A Productive Coal MeaBUIES..cciveremmurerrisasivsinarisisesrrersnes 739 6

This in round numbers may be called 5,000 feet.
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CryYsSTALLINE Rocks.

The detailed exploration of the lower measures of the Comox coal-field®
has as yet been confined to the eighteen miles that lie between Brown’s
River and River Sable, and in this the crystalline series on which they
rest has been seen only in three places. In these my inspection did not
extend beyond the masses near the newer formation, or in positive contact
with it. I cannot, therefore, pretend to give from these any connected
view of the relation of the twd series in age ; but the exploration made for
Qualioum River railroad purposes, at the request of Mr. Sandford Fleming, from the mouth
fo lberni. of Qualicum River to Alberni on the upper extremity of Barclay Sound,
having afforded me the opportunity of making a preparatory reconnais-
gance on a short line transverse to the strike of the crystalline series,
has added to my information, and I propose here to give a brief de-
scription of the masses that were imperfectly observed in succession,
The general bearing of the traverse, reduced fo astraight line, is S. 28°
W. Itstarts from the shore of Georgia Strait at a point a little under
three and a half miles north-west from Qualicum River,and terminates at
the upper end of the Alberni Cahal, as this part of Barclay Sound is
oalled, the whole distance being somewhat under fourteen miles.
On this the surface presents a plain with a very gentle inclination for
about the first four miles. It then rises with increasing rapidity for
Mount Mark. mearly two miles, and culminates on the ridge of Mount Mark, at a dis-
tance of gix and a quarter miles from the commencement.
The summit of this mountain is by the Admiralty chart 8,080 feet above-
the gea, and from this there is & precipitous fall of 2,723 feet, in less than
Fome Lake. ® quarter of a mile, to the level of Horne Lake, which is 357 feet above
the sea. A segment of the western end of Horne Lake occupies a little
over two-thirds of a mile upon it. It then rises again with a few not very
great undulations, for nearly three and a half miles, and attaing a height
of about 1,600 feet above high water mark. Irom this it falls rapidly
for about two-thirds of a mile, and again reaches & gently inclined plain,
over which it passes for two miles and two-thirds and attains the Alberni
Canal.
The road travelled is a trail on the right bank of Qualicum River, and
" Road travelled. leaves the coast of Greorgia Strait abouta quarter of a mile from the mouth of
the stream. For five miles it keeps about parallel with the river and with
the traversed line, and reaches the lower end of Horne Lake. It then turns
to the north of west, and runs close along the north side of the lake for
about four and a half miles, crossing Qualicum River at its exit from the
lake, which is about half a mile from its eastern extremity, and coming
upon the traverse line, it still follows the margin of the lake, but in a
gouthern direction for about two miles more, attaining its upper extremity.
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Tt then bears to the west of south for about two miles and a half, and wind-

ing round the foot of a hill called View Mountain, which sattains an eleva vigy mountain
tion of 1,600 feet over tide waters, on the right, it runs south-west for &ioSomas
about three and a half miles in a straight line to the mouth of the Somass

River, where this empties into the Alberni Canal at Stamp Harbor.

The rock masses to be mentioned were all observed on or within a

<quarter of a mile of this trail, and none of them before reaching Horne Lake.

The chief part of this nearly level intermediate plain is probably under-

laid by the deposits of the Comox coal-field, and to these a space of four coa aeposits.
miles has been assigned on the traverse line. The masses first seen at

the lower end of Horne Lake are composed of crystalline limestone. Orystalline
They were followed all along the north side,and partly round to the west o
side, in the whole of which distance they present an abrupt escarpment

on the right hand. A quarter of a mile from the east of the lake,

the dip is N. 48° E. < 41°, and three miles further on, it is N. 2°

E. < 556°. Reaching the west side of Horne Lake, and looking north-

ward to Mount Mark, a drift-covered surface rises up between 300 and

400 feet above the lake in a distance of about a quarter of a mile; and

from this starts up & wall of limestone with an almost perpendicular face,
presenting a thickness of probably 1,200 feet, which is again capped by a

great mass of brown-weathering diorite, probably 1,000 feet thick,and con- piorite.
stituting the summit of the mountain.

The diorite is of a dark olive-green color, and has a ragged fracture,
on the surface exposed by which, when fresh, small spots of dull
greenish-white feldspar are observed. The rock has a felted kind
of structure, and obscure parallel joints are observable, the walls of which
are varnished with a brilliant black mineral, which Dr. Harrington sup-
poses to be Delessite. The rock has something of the aspect of the masses
observed in contact with the coal-bearing series at the Union Mine, and on
the River Sable, and the intermediate distance between Mount Mark and
this series may be occupied with this and allied diorites. The mass
capping Mount Mark, however, after descending to the sea level in its
dip on the traverse line, would leave a blank space of about a mile between
it and the coal-series of which nothing definite can yet be said.

The limestones which underlie this diorite are of whitish, bluish, dove- oy, \cter of
grey, yellowish, greenish, and pinkish colors, the different tints running 'imestones.
parallel conformably with the stratification. The greenish tints may perhaps
be due to the presence of chloritic or epidotic matter.

The calcareous masses are interstratified throughout the whole 1,200 1 .. tratinea
feet with well defined bands of diorite of various thickness, from the eighth i°rites-
of an inch to two feet, as far as observed, but there may be beds of much
greater thickness that have escaped observation. In these bands the
dioritic character iz well marked by the presence of crystals of black
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hornblende, some of which attain a length of half or three-quarters of an
inch, with a breadth of from one-eighth to a quarter of an inch, all with welt
defined plains of cleavage. These diorites, at the junction of which with
the limestone epidote is sometimes distinctly developed, are of various
tints of grey, from dark to light, and some of them are of a speckled aspect
similar to masses associated with the limestones in the vicinity of Victoria,
mentioned in last year’s report (Report of Progress 1871-2 p. 91.) Some
of the diorite beds are of lenticular form while others are continuous ; and
they appear to be more abundant in the lower than the upper half of the
calcareous mass.

The limestones appear to be highly crystalline throughout, sometimes
coarsely and sometimes finely so, and in some parts, on being acted upon
with acid, show multitudes of grains of silica. They are in many places
crowded with fossils, which in the more coarsely crystalline bands appear
to be chiefly encrinal columns. Many of the remains are replaced by silica,
and are weathered out distinetly on the surfaces. Some of them have been
obtained by dissolving the limestone in acid, while numbers have been
observed in thin microscopic sections prepared by the skill of Mr. Weston
since my return to Montreal. The following are Mr. Billings’ remarks in
respect to them :—

¢The fossils from Mount Mark north of Horne Lake are,

1. Corals apparently of the genera Zaphrentis and Diphiphylium.

2. Large crinoidal columns.

3. Fenesteila or Polymorpha.

4, Alarge Productus and also a large Spirifer. '

¢ They are so obscurely preserved that they.cannot be determined speci-
fically. They appear to be either Permian or Carboniferous, most probably
the latter.”

These limestones probably extend on the traverse line for three-quarters.
of a mile to its intersection with Horne Lake, which occurs about eight and
a quarter miles from the coast. This, however, would give to their thick-
ness about 500 feet more than actually seen.

For the next mile and three-quarters, including the portion which passes
over the lake, there were no exposures on the traverse line. Further on,
three-quarters of a mile are occupied by red ferruginous rocks, green
diorites which are sometimes slaty and frequently amygdaloidal, and
pale green epidotic rocks. These masses are interstratified with
bands of bluish and greenish crystalline limestone in which no fossils
were observed, and they are followed by green dioritic rocks, occupying
about six chains, and dipping N. 18° E. < 44°. Beyond this there is
another interval of concealment of nearly a quarter of a mile. Then
whitish, yellowish and bluish limestones present themselves, with a breadth



REPORT BY MR. JAMES RICHARDSON. 55

of five chains, and beyond them seven chains hold red and green slates. Red and green
These are followed by coarsely crystalline limestones of a yellowish-white Stonc, o
color, occupying about twelve chains, and many of them crowded with
crinoidal stems, some of which are three-quarters of an inch in diameter.
The dip of the beds is N. 2% E.«82°, and their position on the traverse
line is very nearly nine miles from the Georgia Strait coast.

Another interval of concealment here occupies about ten chains in width,
and is succeeded by twenty chains of red clay slates, interstratified with
harder red bands, to which green stripes parallel with the bedding give a
ribband-like aspect, while both the harder and softer red slates are again
interstratified with beds of red and pinkish limestone containing obscure
fossils. In the next thirty chains red and grey clay slates prevail, inter-
stratified with bluish and dove-grey limestones, varying from six inches to
four feet in thickness. For half a mile beyond this the strata are vertical
their strike at first being N. 81° W. and finally N.61° W. They consist
of bluish-grey and yellowish-white limestones, in beds varying from five
inches to two feet. The larger part of this great calcareous mass shows
obscure organic remains, on weathered sutfaces, crinoidal columns being
unmistakable at the end of the distance. These masses constitute the
rocks of View Mountain, and beyond them there occurs a valley which is View Mountain,
half a mile wide, and about 1,084 feet above sealevel. In it the rocks are
not well seen, but they appear to consist chiefly of grey clay slates, inter-
stratified with grey sandstones. On the succeeding rising ground, and on
the rapid fall of the flank beyond, three-quarters of a mile are occupied
by green slaty diorites, dipping N. 87° E. < 599, underlaid by red and
bluish-grey clay slates, which rest upon a green diorite. Here the height
is only 578 feet above the sea.
We now come again upon the coal-bearing series ; and about eighteen coa-bearing

chains are occupied with a conglomerate belonging to it. It holds well *"*
rounded pebbles of white and brownish quartzite, of from one to three inches

in diameter, in a matrix of sand, the wholeforming a strong and solid rock.
No dips were anywhere observed in it, and it is therefore impossible to

state its thickness. Further on there are no exposures ; but the drift is
probably underlaid by a continuation of the coal-bearing series, and the
ground falls gently for two miles to the margin of the sea. The crystalline
rocks which thus occupy the space between the coal-bearing areas on each
side, are no doubt those which constitute the Beaufort Range of mountains.
With the exception of the vertical portion in View Mountain, they all dip X Eastward dip of
in one direction, namely eastward. Whether they are affected by unda-""
lations producing repetitions, has not yet been determined. But in order
to shew in one view the supposed thickness to be dealt with in the investi-
gation, they are here given in succession in what would appear to be a
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seotion of crys- descending order, although it is possible that a fold may have occurred
talline rocks, . oy
cansing a repetition of the beds :—

FgET.
Measures concealed between the coal rocks and Mount Mark....... 2,240
Dark green diorites of Mount Mazk... wee 1,000

Whitish, bluish, dove-grey, yellowxsh greemsh a.nd pmklsh,

crystalline, fosslhferous hmestones, interstratified with derk and

light grey diorite.... evennensessinense U 1,700 -
Meagures conoealed.......... seossressesastsen ceevese 3,332
Red ferruginous rocks, green, diorites, wlnch are often amyg-

daloidal, and epidotic rocks, with interstratified bands of

bluish and greenish crystalline limestones ...u.oveeeceecsummnennneene 1,139
Measures concealed.... eserasressssensrecttensans 352
‘Whitish, yellowigh, a.nd blmsh limestones 176
Red ferruginous rocks and slaty diorites, underlmd byyellow:sh

coarsely crystalline limestones, some of them crowded with

orinoidal stems and with thin stnngs of what appears to be

dolomite «.iveeeesenenane eeoneenantiinaste 308
Measures €OnCealed.iiccmammssrasenssrsrseniicsansesacssns oo saosorcesenrocsss 154
Red clay slates, interstratiﬁed with hard red bands striped with

green, all interstratified with red and pinkish limestones with

0bBCUTe fO8SIlB. crnrrmneennsssrterestsorrassrsccnsrrrmsassorsassst sosvanane sunans 880
Red and grey clay slates, mtersiratlﬁed with blmsh and grey

LIIESEOMER. L etsrsrererertsessasanssonsse ssstrsses snsesecassossasess sasess sessroas . 1,320
Bluish-grey and yellowxsh-whlte limestones, shewmg obscure

fossils in most parts, but distinct crinoidal columns at the base.

These beds constitute View Mountain... . 1,760
Grey clay slates, interstratified with grey sa.ndstones osteessersennas 968
Green dioritic slates, followed by bluish-grey clay slates resting

on green diorite..e....... ereerereneeses seesssesnrsisererssissnasronseoneresses 2,112

How far this great mass of rocks may descend in the series of geological
formations, it would for the present be premature even to conjecture.

Coa1-BrariNg Rocks oF THE QUEEN CHARLOTTE ISLANDS.

The Queen The Queen Charlotte Islands consist of a group, situated between lati-

Tslands. tudes 51° 50" and 54° 20’ north, and longitudes 131° and 135° 04" west.
With an east and west breadth of seventy-five miles on the north, it has a
length southward, with a gentle curve to the east, of 175 miles, gradually
tapering to a point, the different islands being separated by narrow chan-
nels running transversly. Of these islands the two principal ones, as has
already been stated, are Moresby Island on the south, and Graham Island,
the larger of the two, on the north of Skidegate Channel.

That part of the channel which runs continuously across the Queen Char-
lotte group, presents a curve which bears south-westward from the east
entrance, and gradually tarns west to Buck Point, situated on the open Pa-
cific coast. Between nine and ten miles south-westward from the east
entrance, at Dead-tree Point, are Alliford Bay and Leading Island. West
of this is Maude Island with Lina Island north of it, and what may be
called South Island on the other side.

Maude Island is the largest of the three, and between it and Lina
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Island is the entrance to what may be called the north-west arm, along the

north side of which are Anchor Cove, about twelve miles from the eastern -

entrance of Skidegate Channel, and Shallow Bay, a third of a mile further
on, Separated from the latter by a bold voleanic promontory called Steep
Point, is a deep narrow recess, which is termed Long Arm or Bay.
It forms the extremity of the north-west arm, and the bight of it is seven-
teen miles from the eastern end of the channel.

That.eoal exists in these islands has been known for a long time, and coal

several years ago the Queen Charlotte Ceal Mining Company opened
mines upon it at Cowgitz. On my way to this place I observed the out-
cropping edges of some of the coal-bearing strata at Cumshewas Harbour
on the east side of Moresby Island. While staying at Cowgitz, coal was
ghown me from a place called Massett, on the north end of the island and
about fifty-seven miles distant.

Between Cowgitz and Massett there is said to be spread out eastward

towards the coast a level country well suited for agriculture, bounded on Country suited

the west by a high range of volcanic rocks (some of the peaks being 3, 000 ™
and 4,000 feet above the sea). Under this it seems probable that

ulture,

the coal-bearing rocks may lie in the form of a north and south trough, Trongn.

prolonged a short distance southward into Moresby Island, the whole
length being about eighty-four miles. The rocks in this trough, as far as

a very superficial ingpection has enabled me to ascertain, appear to be the General divi-

following in ascending order :—

1, Lower Shales with Coal and Iron Ore.
2, Coarse Conglomerates.
3. Upper Shales and Sandstones.

1. Lower Shales with Coal and Iron Ore.

sion of rocks,

In this division black argillaceous shales with a white streak are inter- g0, oon1ana
stratified nearly throughout with dark grey sandstones, varying in™romore

thickness from six inches to a foot, and a mass of about 100 feet occupies
a position apparently near the middle. The coal-seams and iron ores
appear to characterize the bage, but I have as yet seen these only in two
localities, one of them being the claim of the Queen Charlotte Coal Min-
ing Company at Cowgita.

In this neighborhood, Hooper’s Creek, which has its source on Seymour g1
Mountain and meets the black shales at its foot, flows thence for nearly a ¢reex-

mile south-eastward in the strike of the shales into Shallow Bay, about
a third of a mile westof Anchor Cove. On the south-west side of the
creek, the shales rise rapidly, leaning in a nearly vertical attitude against
a spur of the volcanic rocks which have been mentioned as bounding the
coal-trough. From the bed of the creek, ata point nearly a mile up its course,
and 448 feet above the sea, an adit-level, called Hooper’s Creek tunnel, has
been driven in a bearing N. 69° W., for 190 feet, through vertical beds

Hooper's Creek
tunnel
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of black shale, studded with nodules of clay iron-stone, which constitute
perhaps a quarter of the mass, to a seam of coal. It then proceeds in the
coal in a bearing N. 53° W., gradually turning to N. 29° E., in a distance
of about 450 feet. Trap rock appears to form the western side nearly
all the way. The coal is good anthracite, and where first struck in the
tunnel its thickness was from two to three feet, but it soon increased
to a little over six feet, and continued so for sixty or seventy feet. It
then became mixed with black shale and iron-stone for seventy or eighty
feet, and in this portion the coal had to be separated by hand picking.
The tunnel continued for about fifty feet further, but I could not convince
myself that any coal at all was present towards the extremity. This bed
i3 called  the six feet seam.”

About nine chains on the strike of the measures from where Hooper’s
Creek tunnel struck the coal, another tunnel had been driven at a lower
level by seventy or eighty feet, and a third one about five chains further
on the strike, and seventy or eighty feet still lower. On the mounds of
débris excavated from these I could not find a trace of coal, which could
not have been the case had but a small quantity been brought out. The
inference is that no coal was met with, or so little as not to be worth work-
ing.

About nine chains across the measures in a bearing N. 85° E. from
the coal-seam mentioned, and therefore above it stratigraphically, there
occurs another seam. The following is an ascending section of the strata
which are here vertical :

Ft. In
Coal, 2000 ANHIACIEE. . ereres vrrereres servevass srnes sesnsnereasssssnss ssrasssossess . 06
Black argillaceous 8hale... .. soosssessosssnrsucrsescscssossonsrsssososssoncoe 4 6
Coal, good anthracite, called “the three feet SeAI" wuiisucremserssssasses 25
Black argillaceous shale, with nodules of clay iron-stone ......cees oo 1 0
Grey trap, or it may be altered 8and8tONB..cccivvesesrersssscsnerssese sesensons 8 0

26 5

A vertical shaft had been sunk in the seam, and a good deal of good
hard coal had been taken from it. The top of the shaft is 540 feet above
the sea, but, at alower level by 193 feet, an adit called Hutchison’s tunnel
had been driven to intersect it. The seam on being struck is stated by
Mr J. J. Landale, a civil engineer and coal viewer, to have been thin.
How thin is not mentioned. It is presumed, however, that it was not
workable, and the excavation in the shaft having been abandoned before it
reached the tunnel, it is supposed that the seam had diminished to an
unworkable thickness in descending.

The strike of the measures 1mmedla,tely near the vertical shaft appears
to be S. 18°E., and about eight chains in this bearing from it, there is an-
other, which is said to have been sunk in coal, but I could not observe
any interstratified in the shale at the top of the pit, and there were but
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small indications that any had beenlanded on the surface. A. third shaft Third shatt.
is situated about three chains further on, and said to be forty feet deep.
Here several tons of dull, earthy, impure coal lay on thé surface, and I was
informed that some bright, good coal had been carried away ; but I could
perceive no fragments of it remaining intermixed with the other. Both of
these shafts had been abandoned.
Towards the last mentioned shaft, and upwards of 300 feet lower in level,
an adit called Wilkes’ tunnel, has been driven from Robinson’s Creek (a wilkes' tunnet.
tributary of Hooper’s Creek ) sufficiently far, apparently, across the mea-
sures to have reached this coal,but the seam was not met with in it. At the
extremity of the excavation however, there occurred a black, tough, carbon- carbonaceous
aceous shale, with a black powder, a conchoidal fracture and an earthy shale:
aspect when freshly broken. In situ it is traversed by irregular cracks,split-
ting it into smallish fragments, the surfaces of which were often slicken-
sided, and presented a brilliant black polish, with an occasional thin film of a
greenish, probably magnesian mineral. In some of the cracks there were
_veing of quartz having a coating of the same minefal.* This shale was
marked by the occurrence of a bivalve shell resembling & Unio. A mere
. filament of coal was intersected in the tunnel near its mouth, and this may .,
correspond with a three-inch seam occurring at the mouth of Hutchison’s
tunnel.” The stratigraphical place of this would be about 200 feet above
the three-feet seam, and the strike of the three-inch seam in Hutchison’s
tunnel is N. 10° W., which would sufficiently correspond with that of the
three-feet coal. The whole band of strata from the six-feet seam, compre-
hending a thickness of more than 800 feet, would thus appear to be running
for a spur of volcanic rock, thrown eastward from Mount Seymour, while
the three-feet seam reaches without any déflection to within four chains of
it. Thisappears to me a pretty strong evidence of the existence of a fault, pq.
which seems to be farther corroborated by a sudden change in the strike
of the measures.
From a report by Mr. Landale to the Queen Charlotte Coal MmmgM-r Landale’s
Company, it appears that some exploratory work had been done on Rob-"
inson’s Creek, above Hutchison’s tunnel. Trials were made in three
places of poor, soft, dirty coal, nine and seven feet thick, and in two where
coal of a fair quality occurred in a seam of two feet. But, unfortunately,
not having been made aware of this at the time I was on the ground, I can
only avail myself of it to show that the strike of the measures immediately
beyond the mouth of Hutchison’s tunnel changes to north-east, and Mr,
James Deans, my assistant during the summer, having been employed by
the Queen Charlotte Company to undertake explorations on their behalf

* Mr. Hoffmann has since the above was written ascertained the mineral to have the
following composition :—Silica 36.54, alumina 28.76. protoxide of iron 16.677, lime 1.82,
megnesia, 2.687, water 13.733=100.197.
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during the months of October and November,succeeded with much difficulty,
owing to continued rains, in cutting trailsthrough the heavily timbered lands,
and in tracing these north-eastward seams as far as Slaty Oreek, a dis-
tance of between three and four miles. In this distance coal-seams were
observed on most of the streams he crossed, showing that whatever varia-
tion there may occur in their quality and thickness, they are at any rate
continuous. The strata for the whole distance preserve their vertical atti-
tude, and they are all along backed to the north-west by lofty escarpments
of volcanic rock.

In an opposite, direction, that is to say south-eagtward from Hooper’s
Creek tunnel, for about three-quarters of a mile, to Shallow Bay, but little
is seen of the strata except at the pits and tunnels previously described ag
having been sunk and driven, with but indifferent success, in search of the
three-feet coal-seam. On the west side of Shallow Bay, about twenty
chains below the mouth of Hooper’s Creek, the trap comes visibly in con-
tact with the black shales, being apparently thrown forward a little to the
eastward on the south side of a favlt running about N. 78% E.

In a bearing S. 472 E. from this, there is on the south side of the north-
west arm, about a mile S. 30° E., from the wharf in Anchor Cove, and
about 200 paces inland, what is called “Number Two Coal Mine.” It is an
excavation of about twenty feet, bearing S. 67° E. on a seam between two
and three feet thick of culm, holding lumps of anthracite. The black
shale on each side of it is characterized by the presence of disseminated
nodules of clay iron-stone similar to that at the Hooper’s Creek seam.

My own examination did not extend further in this direction, but it is re-
ported by the Indians that a well marked seam of coal occurs about four-
teen miles hence in a south-easterly direction, apparently agreeing with
the general strike, on the south side of Skidegate Channel. This would
give an extent of at least twenty miles to the coal-bearing strata which
have thus been partially examined, and the facts mentioned indicate a
general presence of coal in i, however much what may be considered the
same seams may vary in their distances from one another on the strike, in
their thickness and their qualities. It is very probable that irregularities
and interruptions may prevail here, similar to those which have been
observed in the Vancouver Island deposits, and, according to the informa-
tion you have given me, occur also in the mesozoic coal-seams in Australia.

It would require a much more detailed exploration than I had time to
give to pronounce with any chance of accuracy upon the extent of these
irregularities in the Queen Charlotte Islands, but the possibility of their
occurrence should always be kept in view by those endeavoring to turn
the seams to practical account, and some cheap but careful system of trials
along the outcrops ought to be instituted in the first instance to ascertain
the probable quantity before any great outlay is made upon works intended
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to be permanent. This is usual even on the very regular seams
of the Carboniferous era, and it is certainly much more required in
coal deposits of a more recent age, which may have had their origin from
drift instead of growth ¢n situ.

Nothing can be better or more substantially constructed than the wharf, Wharf, nouses,
the houses, tramways, inclines, dumping-sheds and tunnels of the Queen °
Charlotte Coal Mining Company, and it is much to be regretted that their
efforts have not been more successful.

On Slaty Creek near the base of the band of coal-bearing black shales Quarry of car-
now under description, and close by the voleanic rock, there occurs a shales on Siaty
quarry which has been excavated by the Indians. It has a depth of three e
or four feet,a breadth of four or five yards, and a length of between
eighty and ninety yards. It has been worked for the purpose of obtaining
masses of carboniferous shale similar to that occurring in Wilkes’ tun-
nel. These the Indians carve into tobacco pipes, numberless grotesque ima- pdian carv-
ges, and musioal instruments resembling flutes, to all of which they give a ings.
good polish. The shale occurs in lenticular patches of two or three feet
in the thickest part, and from eight to twenty feet long, which are interstra-
tified with a light grey not very hard sandstone. In the patches oceur an
abundance of flattened stems and leaves, sometimes infiltrated with the
greenish mineral already alluded to, and many thin irregular patches of
anthracite sometimes a tenth of an inch thick. Whether this description
of stone occurs at any other horizon in the shales of this division, or in other
parts of its distribution has not yet been ascertained. With reference to
it, Dr Harrington says:

“This rock shows no tendency to cleave into lamine until it is ignited, Notery Or-
but breaks with a true conchoidal fracture. Its coloris greyish-black upon
fractured surfaces, and black when polished. The specimen given me
for examination is slightly jointed, there being two series of joints nearly at
right angles to one another, and nearly at right angles to the plane of the
bedding. The joints are partially filled with a soft white mineral which
has mot as yet been analysed.

“The rock has a hardness of about 2, a specific gravity of 2.88-2.89
and readily takes a fine polish, When fragments are heated in a crucible
they decrepitate with considerable violence, and split up into numerous
thin lamine. These, upon removing the cover from the crucible and
burning the carbonaceous matter, become reddish-grey in color. Before
the blowpipe the rock decrepitates, turns reddish-grey, and fuses with
difficulty on the edges to a black scoria which is attracted by the
magnet,

It is partially decomposed by sulphuric acid.

The following analysis shows it to be a hydrated eilicate of alumina and Analysisog
iron with several per cent of carbonaceous matter :
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SilicRoersecssnessrersrsnns . 43,178
ALUMILY voveencoraensresussssmerssers rnaers 36. 94
Peroxide of Iron 8.46
Lime ..... traces
Magunesia . w

Watersiet inesessenssiionienssssisereanesne 7.15
Carbonaceous Matter coceeeee vensenens 3.18

The disseminated carbonaceous matter appears to be the cause of its
being susceptible of taking a fine polish.”

On Slaty Creek the division has a breadth of perhaps three-quarters of
amile in a south-eastward bearing. From this the band runs southward
to Anchor Cove, where its breadth is diminished to less than half a mile.
The summit of it then sinks under a strip of conglomerate, and rising again
runs along the coast to a point about half a pile north from Cowgita.
The summit here folds apparently over an anticlinal, and strikes eastward
across the north-west arm to a point near Christie Bay, running in this
direction about two miles. It has here a breadth in a south-western di-
rection of about a mile and a half to the volcanic rocks in the neighbor-
hood of ¢ Number Two Coal Mine.”” From this the band has a southward
trend to Skidegate Channel, on the south side of which it gradually turns to
the eastward, and, folding under the axis of the general trough, comes upon
the channel again with a breadth of about a mile and a half, the base reach-
ing to within a short distance of Alliford Bay. In its northern course
thence it composes South Island, all of Maude Island, except a small part
of the west end, and the whole of Lina Island. The summit comes
upon Graham Island again at the Narrows between it and North Island,
shewing a breadth on the shore of the former of about two and a half
miles: thence its course northward can for the present be only conjectured.

The thickness of these shales has not yet been determined, but on both
sides of the trough they are characterized by abundance of organic remains.
These are met with in the interstratified sandstones, as well as in the shales,
but they are more numerous in the latter, and particularly in the lower
part of them. It isunnecessary for me to allude to them further as they
are described in appended notes by.Dr. Dawson and Mr. Billings, the plants
by the former, and the shells by the latter.

2.Coarse Conglomerates.

These conglomerates are composed of well rounded pebbles, varying in
size from a quarterof an inch to seven or eight inches, and appearing to
consist chiefly of diorites, of light grey and yellowish-brown colors, held in
a matrix of brown silicious sand with which they are well mized up, the
mass showing indications of very fine bedding. The base of the mass, how-
ever,becomes finer in some places than in others,presenting then the charac-
ters of sandstone. The country which these conglomerates occupy exhibits
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a broken surface, and a series of small islands immediately west of North
Island rise abruptly from the water to heights of 100 and 150 feet. Where
the band reaches Graham Island, on the east side of the trough, it presents
a cliff of nearly 500 feet in height, and it must thus attain to at least this
thickness.

On Graham Island the band comes southward towards Skidegate Chan-
nel, on both sides of the trough, with abreadth of about a quarter of a mile.
The summit on the west side reaches the north-west arm of the channel at
the mouth of Slaty Creek, and, after sweeping round under the waier for
three miles and a half, again reaches the coast, nearly north of the western
extremity of North Island. The course of the base has been indicated in
giving the summit of the lower shales. This part of the mass runs into a
long spur as it approaches Anchor Cove, which seems to be prolonged
with a curve to the eastward in a strip that occupies the shore between
Cowgitz and what is called South Point. Further south these conglome-
rates fill an east and west breadth of seven miles and a half, occupying
about a quarter of a mile af the west end of Maude Island, the remainder
being on the promontory between the north-west arm and the western
part of Skidegate Channel. OnMoresby Island, along this channel, their
breadth is about the same, but the distance they occupy to the south on this
island, on the axis of the trough, must for the present be conjectured ; it may,
however, be between three and four miles.

8. Upper Shales and Sandstones.

These shales are by no means so black as the lower band, their dark- Upper shales

est tint being a brownish or blackish-grey, and most of them are somewhat
arenaceous. They are interstratified with sandstones, generally from three
to six inches thick ; but a band of about thirty feet occupies a position
which is conjectured to be about seventy feet from the base.

Approaching the conglomerates, some twenty or thirty feet are inter-
stratified with beds of reddish-weathering, greyish-brown, argillaceous
dolomite, varying in thickness from two to six inches, but consfituting
the chief part of the mass ; and these seem to form a passage to the con-
'glomerates, the tops of which hold a few of the magnesian layers. Only
one fossiliferous bed was observed : it was at the top of the highest part
seen, which may be about 200 feet from the base, though it has not yet
been determined that this constitutes the summit of the band.

Sorrs, VeerraTION, &C.

South and south-west of the prairie land described last year (Report of
Progress 1871-72, p. 94) as extending eight miles from Comox up the
Courtnay River, the country is heavily timbered on the Puntledge and its

4ributary, Brown’s River; and the soil which supports the timber on the son.

andstones.
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lower parts of this, very much resembles that of the prairie, being of a rich
snuff-brown when dry, and black when wet, and nearly destitute of pebbles.
But on the more elevated portions, the color of the dry soil is of a duller
brown, and it holds many well rounded pebbles of the crystalline rocks,
not exceeding on an average the eighth of an inch in diameter,though a few
up to seven inches may be occasionally met with.

"The chief part of the timber seems to grow as large on #he one soil as on
the other. Beneath the brown soils on the Puntledge, from its junction
with the Courtnay up to its junction with Brown’s River, cliffs, in which clay
and sand are interstratified with one another, are occasionally met with,
varying in height from 100 to 150 feet.

On the line of the projected tramway to the Union Mine, the soil is well
seen. It consists chiefly of the pebbly variety, butin a few parts openings
occur, varying in extent from half an acre to seven or eight acres; and in
these the soil resembles that of the Comox prairies. These soils prevail
here for six miles from the coast, and reach for the same distance on the
Trent River. On the Sable their breadth is limited to two miles ; south-
west from which the surface rises rapidly into rocky hills from 1,000 to
4,000 feet high, while two and a half miles further back the peaks of the
Beaufort Range attain from 4,420 to 5,420 feet above the sea, according
to the Admiralty Chart.

On the north-east side of Denman’s Island, cliffs of interstratified sand
and clay extend from Buck Point at the north to Kamas Point, and for
two miles beyond, rising to heights of from 100 to 300 feet, as already
stated. The interior of the island is generally covered with a thick growth
of forest, and, excepting where the conglomerate rocks of Division C come
to the surface, is well adapted for cultivation. Cliffs of sand and clay
similar to those on Denman’s Island occur on Hornby Island. From
Shingle Spit to Point Phipps, and for about a mile and a half beyond,
they rise to heights of from twenty to eighty feet. At the top of these a
narrow strip of good brown soil prevails. It eccurs also east of Point
Norman, and at the head of Tribune Bay, extending to the north-east
coast. On it there is some good prairie land.

In connection with these prairie soils it may be mentioned that Mr.
George McFarlane of Comox shewed me a field of six acres from which he
had just obtained nine tons of oats. This, allowing the ordinary rate of
thirty-two pounds to the bushel, would be a yield of ninety-twoe bushels to
the acre. From a turnip field of two acres which I saw before leaving the-
neighborhood, Mr. George Robb, at my request, sent me in November last
to Victoria a Swedish turnip weighing twenty-six pounds and a half,
When I left Comox in the beginning of October there appeared to be a
great number, judging by cowparison, which would weigh at least twenty
pounds. The soil of the oat field was of the rich prairie variety without
pebbles. The turnip field possessed the pebbly variety.
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My stay on the Queen Charlotte Islands was too short to enable me Fitness of the

to gather many facts in regard to their fitness for agricultural [3tts Laiands for
settlement. The forest trees appeared to me to equal in size those of Van- e omant
couver Island. In several places spruce trees were measured, and at
seven feet from the ground they were found to be thirty-six and a half feet
in circumference, while they ran up straight without a branch for 100 feet.
Cedar trees (Thuja gigantea) were observed of not less magnitude. The
Indians raise potatoes in openings which occur in the woods not far from
the coast, and, where I saw them, the crop,in every case, appeared to be a
good one. In one place near the company’s tramway, where seed had
been accidently dropped, timothy grass had sprung up to a height of six
feet three inches.

The general surface of the Islands, though in some places mountainous,
is not what might be termed rocky, the hills being for the most part, as the
Indians informed me, covered with soil, and in the northern part of Graham
Island there is said to be a good deal of level land.

The rain-fall appears to be greater than on Vancouver Island, and in gajn.qu,
this respect the country might be compared with the United Kingdom.

There is, however, on the volcanic range, which bounds the coal-field to
the west, occasionally an excess of wet weather.

Erratic blocks, generally well rounded, and counsisting chiefly of gneiss geratics.
and granite, were occasionally met with in all parts of the country examin-
ed, but usually at distant intervals. But on the Union Mine tramway
road, a little beyond the third mile from the coast, a quick rise takes place
in the surface, and here the ground for a short distance is closely packed
with well rounded boulders, varying in diameter from one to three fees.

The only places where ice-grooves were observed, were in the neighbor- 1e-grooves.
hood of Victoria. On the outside of the harbor they run 8.15 W. On
the south gide of James Bay, at the end of the bridge, they run S.19°W.,
and at the upper end of Fort Street they are S. 18° W,

I have the honor to be, Sir,
Your most obedient servant,
(Signed,) JAaMES RICHARDSON.



APPENDIX I. TO Mg. RICHARDSON’S REPORT.

BY
PrincipaL Dawsow, LL.D., F.R.8.

Note on the Fossil Plants from British Columbia, collected by Mr. James
Richardson in 1872,

McGiun CoLLeGE, MONTREAL, May 8, 1873.

My DEear Sir,—I beg leave to send herewith notes on the specimens
from British Columbia which you were so kind s to submit to me. I
have felt much interestin these plants, many of them so well preserved,
and only regret that the want.of complete series of the modern trees of
British Columbia and other parts of the West coast, has prevented more
detailed comparisons of the fossils with their modern successors, which in
some respects they so much resemble. Ihope, at a future time, that this
desideratum may be supplied.

I remain,
Your obedient servant,

J. W. Dawsox.
A. R. C. Selwyn, Esq., F.G.8,,

Director of the Geological Survey of Canada

In my note of last year on the plants collected by Mr. Richardson in
1871, I referred to specimens of fossil coniferous woods from the coal-field
of Nanaimo, Vancouver Island. Mr. Richardson’s collections of 1872
include a much larger number of specimens of fossil wood from the Quegn
Charlotte Islands, Norris Island and Hornby Island, all of them appar-
ently from Mesozoic rocks, and many of them assoclated with characteristic
marine shells of Cretaceous or Jurassic Genera. They are principally
drift trunks, though probably from not very distant land, and some of the
specimens have been bored by Teredine mollusks.

Mr. Weston, the lapidary of the Survey, has prepared upwards of a
hundred excellent slices of these fossils, all of which I have carefully ex-
amined, with the following general results:—

I. Coxrrerous Woops.

These are by wiuch the most abundant in the colledtion, ranging in age
from the probably Lower Cretaceous or Jurassic beds of the Queen Charlotte
Islands to the probably Middle and Upper Cretaceous of Vancouver
Island and Hornby Island. They may all be referred to the genera

Geners of coni- Qupressozylon and Tazowylon, or in other words are allied to the modern

ferous woods.

Cypresses and Yew trees, which range with very little modification of
type from the Mesozoic to the modern period.
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!

Cupressozylon.

This genus i3 characterised by distinct concentric rmgs of growth, characters ofi §
round discs or bordered pores on the walls of the fibres in one or two Soryion. T
geries, resin cells (which are, however, often very obscure in the fossil
specimens) and simple medullary rays.

One of the most common woods of this type in the collections from
the Queen Charlotte Islands, Vancouver Island and Hornby Island, is of
the same character with the wood of the modern Sequoia gigantea of
California, and probably belonged to an allied tree.

Another from Vancouver Island, with two rows of pores on each fibre,
is searcely distinguishable from specimens of the ordinary Califorhia Red-
wood, in the collection of Prof. Gray, of Cambridge, who has kindly given
‘me specirens for comparison.

Another species differing from the above in its very short medullary
rays, and having one row of peres on the walls of the fibres, occurs at
Queen Charlotte and Vancouver Islands.

Two others, with well developed resin cells, and one row of pores on
the fibres, are found at Vancouver Island alone.

I do not think it necessary to attach specific names to these trees, at
least until I can compare them with more complete series of woods from
the west coast. It is sufficient to know that they indicate several species
-of Oypress-like trees not very dissimilar from those at present existing in Cyprossiike

the region.
Taxoxylon.

This genus is characterised by concentric rings of growth, by wood- Genus Zavesy-
«cells with spiral fibres, in addition to the bordered pores, and by simple
medullary rays.

There appear to be in the collection three species of this genus, two
from Vancouver Island and one from the Queen Charlotte Islands. They
have the characters of modern taxine woods, modified a little probably by
the long maceration in water which they have sustained. Many of the
modern taxine trees are remarkable for the toughness of their fibre, aris-
ing apparently from a less firm lateral adhesion than usual of the woody
fibres to each other, and, also, perhaps, from the peculiarities of their
ligneous lining, This laxity of the tissue becomes exaggerated in
the water-soaked fossil specimens, so that in cross section the wood-cells
appear as if round within, and separated by intercellular spaces, the ap-
pearances recalling those in the Devonian Profotazites, which, however,
presents them in a still more exaggerated form, The study of ‘these more
modern taxine trees has served to confirm my belief in the interpretation
1 have given of the- Devonian prototype of Taxineze.
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II. AnarospErMoUS EX0oGENS,

Wood of this class is not so abundant in the collection as coniferous:
wood ; but it is of much interest as exhibiting the existence in the Creta-
ceous period of the same modifications of wood which exist at present, and
as corresponding with the leaves of exogenousytrees found in the coal for-
mation of Nanaimo.

Quercus.

Two species of oak occur in the collection. One is from the Upper
Cretaceous shale of Hornby Island. The other is from the Cretaceous coal-
field of Vancouver Island, at Trent River below the Falls, or according
to Mr. Richardson’s sections, about 8,000 feet lower than the Hornby
Island beds.

Quercus, No. 1. Hornby Island.—This has very large medullary rays
of many series of cells, the ducts small, uniformly scattered and annular.
Of the species with which I have means of comparison, it most nearly re-
sembles @. ez of the south of Europe, but has larger medullary rays.
The specimen is a fragment of a decorticated stem about six inches in
diameter, and to the naked eye has much the appearance of a blackened
fragment of the wood of Q. suber.

Quercus, No. 2, Vancouver Island.—The medullary rays are nar-
rower than in the last, and more dense. The ducts are more collected in
the vicinity of the rings of growth, and are apparently dotted. The speci-
men is a fragment of wood in a nodule.

Both the above species have more resemblance to European oaks than
to those of Eastern America ; and unfortunately I have not yet been able
to procure specimens of the wood of the modern oaks of British Columbia
for comparison.

Betula.

One specimen from Vancouver Island, a fragment of a stem about
three inches in diameter, and with a very smooth external surface, pre-
sents the characters of Birch wood, and is not very dissimilar from the
modern Betula papyracea. It has clustered ducts, evenly disposed and
dotted on the walls, and thin-walled wood-cells. The medullary rays are
narrow and frequent, of about three rows of cells.

Populus.

This is also a specimen from Vancouver Island. It is a small knot or
base of a branch, imbedded in a nodule. Its structure is not dissimilar
from that of Populus balsamifera. The wood has infrequent scattered ducts
and delicate medullary rays of one series of cells. Its growth rings are
distinet.
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EXPLANATION OF PLATE.
CYCADEOCARPUS (DIOONITES) COLUMBIANUS, N.S.

Fruit, side view, natural size.
Fruit, basal view «
Section of Fruit e
(a) epicarp, or testa; (b) space occupied by structureless calcite; (¢) endocarp
or tegmen (d) nucleus.
Petiole, natural size.
Cross section of the same, shewing bundles of fibres,
The same magnified.
(a) cortex; (b) cellular tissue; (¢) burdles of fibres.
Portion of the same more magnified. (Reference letters the eame.)
Transverse section of one of the bundles, highly magnified, shewing lacune and
fibres.
Longitudinal section of portion of petiole magnified.
(Reference letters as in fig. VIL.)
One of the * gum-cells" magnified.
Fibres shewing transverse markings.
Portion of aleaf magnified, shewing bundles of fibres with transverse markings, and
intervening cellular tissue.
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These woods afford an additional evidence of the fact already comment-
ed on by Lesquereux and Newberry, that in the Cretaceous period the Generlo types
generic types of American trees were as well marked as at present ; and taceous peried.
they are further curious in connection with the occurrence of workable

coal, which must have been a.ccumulated by plants thus modern in as-
pect.
III. CYcADEAE,
Cycadeocarpus (Dioonites) Columbianus, N.S. (Plate 1.)

This is a large and beautiful fruit, showing its internal structure, and
agsociated with fragments of petioles and leaves, which, from the similarity
of their tissues, I regard as probably belonging to the same species. I
shall, therefore, describe under this head these different organs, in the
hope that future discoveries may make good my judgment as to their
specific identity.

(1) Pruit. Broadly ovate or nearly oval. Surface smooth,but with traces Desoription f
of indented longitudinal bands. Apex rounded or obtusely pointed. Bage ™
showing a broad surface of attachment, with a ring of scars of about
twenty-two fibrous bundles which probably passed upward on the outer
rind. Length of largest specimen, 5.25 centim. Largest transverse
diameter, 4.5 centim. Length of a smaller specimen, 4 centims. Largest
transverse diameter, 4.25 centim. This smaller specimen has probably
been vertically compressed.

When sliced, it shows an epicarp (or testa) of large and rather thick-
walled hexagonal cells, without auy fibres or vessels. Within this is a
narrow structureless ring filled with calcite, and probably a result of shrink-
age. This encloses the endocarp (or tegmen,) which is thin and composed
of fine cells, and apparently lined with a dense membrane. The nucleus,
which was large, has entirely disappeared, its place being occupied by
structureless calcite.

(2) Petiole. This is a slightly flattened cylinder, two centimeters in Description ot
diameter. Externally it has a thin bark of small elongated cells, arrangedpemle
in little groups in a radial manner. Within this is a continuous tissue of
hexagonal cells, interspersed with what seem to be gum or proper-juice
cells, darker in color, and each enclosed in a sheath of smaller cells. This
cellular substance is traversed by about 45 bundles of fibres presenting in
the cross section a somewhat hippocrepian arrangement. Thirty of these
bundles, in the cross section, form a circle a little within the bark—the
larger bundles being at the lower side. At the upper side is" one bundle
larger than those in its vicinity and of a round form, and from either side
of this the remaining bundles form a deep loop extending considerably
beyond the centre of the petiole. Each bundle consists of fine fibres
radially arranged and coarser outside, and with these are from one to five
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lacunse, which in the longitudinal section seem to be oval intercellular
spaces. The fibres show in places a delicate transverse or pseudo-scalari-
form marking similar to that in modern Cycads.

(8) Leaves. These have the structure well preserved, though in a frag-
mentary condition. The fragments are parallel-sided, about half an inch
wide, thick, and traversed by strongly developed parallel fibrous bundles,
imbedded in delicate cellular tissue. Each bundle is enclosed in a sheath
of dense cells, and some of the fibres show the barred structure already
mentioned. Between the principal bundles are secondary nerves, each
consisting of a single, perhaps laticiferous, vessel. The epidérmisis com-
posed of dense irregular cells. The structures are similar on the whole
to those in the pinnules of the leaf of Dioon, though they also remind an
observer of the leaves of Yucca gloriosa.

On the supposition that the above described organs belong to one and
the same plant, it had no doubt a thick though perhaps short stem, large-
compound leaves having their divisions thick and rigid, with parallel veins,

- fruits or large naked seeds, supported on massive peduncles, or sessile on

Ferns.

a common peduncle, and when mature furnished with a thick and pro-
bably dry cellular coat. No true vascular structures are apparent in any
of the specimens. These characters would point to the Cycads; and,
perhaps, nothing of this kind more nearly approaches to the fossil than the
modern Dioon edule of Mexico, of which this may be regarded as a cre-
taceous predecessor. It may, I think, very properly be placed in the genus
Dioonites created to receive certain fossil cycadeous leaves from the Mes-
ozoic of Europe. The fruit, if described by itself, would go into the-
genus Cycadeocarpus.

The specimens are from the Lower Cretaceous or Jurassic of Skidegate
Channel, Queen Charlotte Islands. -

IV. Finices.

Pecopteris.—The shales of Hornby Island along with many obscure
vegetable fragments, contain pinne of a fern approaching in outline to-
Pecopteris FPhillipsi of the English Oolite, though of much smaller size.
As its venation is net preserved, I think it best not to give it a name.

GEOLOGICAL RELATIONS.

Gealogioal rela- The fossils from the Queen Charlotte Islands, consisting entirely of Pines

and Cycads, while decidedly Mesozoic, would indicate a somewhat older
stage than the others, say the Jurassic or Lower Cretaceous.

The fossils from the coal-field of Vancouver Island, embracing, in addi-
tion to coniferous trees, both wood and leaves of several species of Angio-
spermous Exogens, coincide with those of the Cretaceous of other parts of
America, for example of Nebraska.
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The fossils from Hornby Island, in shales belieged to overlie those of
Vancouver Island, are also Cretaceous, and therefk hothing to preclude
their belonging to the upper part of that system.

APPENDIX II. TO Mr. RICHARDSON’S REPORT.

BY
E. Biruings, F.G.8., Paleontologist to the Geological Survey.

On the Mesozoic Fossils from British Columbia, collected by Mr.
James Richardson in 1872,

The following table exhibits the geological horizons of the Mesozoic rocks
of British Columbia, as compared with those of England, Nebraska and
California, according to our present information :—

England. * Nebraska. California. British Columbia.
2 |Maestricht beds...... Fox Hills Group Tejon Group
8 ¢ |White Chalk......... Fort Pierre Martinez Position of the rocks
gg Grey Chalk...........|Niobrara ¢ Chico “ of Vancouver, Horn~
% {Upper Greensand...|Fort Benton “ [.eeieeiees sisevnnnnnnes by and Denman Is-
S1Gault e v, Dakota B e e sesee lands.
. —_
B QiLower Greensand...|veeeeecrseerseresrassosuenns Queen Charlotte Is-
E S |Wealden Clay...... Shasta Group lands. The fossils are
. o |Hastings Sand partly Jurassic and
(&) partly Cretaceous.
UPPEr VOLite.erererrae|errreecrirsnrsssnsresiseessas [errerassesassnsvesassssssanses [ivnnreses covnas crnverasnsnens
2 [ubde &
b %owerL_“
r Lias..
2 e«
Lower % .ivveieeeifenn
2 Upper Trias.........
% |Middle “ ..
E Lower ¢

According to' the researches of Mr. F. B. Meek and Dr. F. V. Hayden
in Nebraska, and of Mr. W. M. Gabb in California, the fossils of the Cre-
taceous formations on the east side of the Rocky Mountains, are nearly
all specifically distinct, from those that occur in rocks of the same age on
the west side. 'This would seem to establish the existence of a land bar-
rier, between the two regions, at an early period ; and upon thisland, most
probably grew the plants, whose remains occur so abundantly in the rocks
in question.

It appears also, that the five groups into which the Cretaceous rocks of

Land barrier,

* Lyell’s Elements, 6th ed., 1865, p. 312,
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Nebraska have been divided, when taken together as a whole, represent in
a general way, the upper four members only, of the English series, as in-
dicated in the above table. Neither the Gault, Lower Greensand, Weal-
den Clay, nor the Hastings Sand has been recognised on the east side of
Absence of the Rocky Mountains. In effect, the whole of the lower half of the Cre-

()
coous ou etk taceous system is unknown in that region. But on the west side of the

Wountaine. Mountains, a portion at least of the Lower Cretaceous is supposed to occur.
The officers of the California Survey have placed their upper three
groups (Tejon, Martinez and Chico) on a parallel with the upper three
of the English Divisions. They consider that the Shasta group may re-
present the remainder of the Cretaceous from the Gault downwards.* If
this view should be correct, and I have no doubt but that it is, then the
Lower Cretaceous (as well as the Upper) is represented on the west side
of the Rocky Mountains.

In deciding the age of a rock in which all of the species are either new,
or of forms whose geological horizon has not been determined, we are
obliged to rely upon the known range of the genera. This is' the case
with regard to the fossils from the Queen Charlotte Islands. I cannot find
that any of the species have been described. I sent ten of the
species of Lamellibranchiata from this locality to Mr. Meek, who is
one of the most experienced Mesozoic paleeontologists on the con-
tinent, and he informed me that they were all new to him. My own ob-
servations have been confined chiefly to the cephalopoda,and may be thus .

Sixteen species briefly stated. There are sixteen species of ammonites which exhibit the
following alliances :—

No. 1.—A species closely allied to A. Raguinianus, d. Orb, Paléontologie
Frangaise, Terrains Jurassiques, Tome 1, pl. 106, Upper Lias.
This species is from Skidegate Channel.

No. 2.—Allied to A. coronatus, Brug. d. Orb. op. cit., pl. 169, Upper
Oolite. Occurs with No. 1.

No. 8.—This species is of the type of A. (Perisphinctes) tyrannus, Neu-
meyer. Jabrbuch der K. K. Geologischen Reichanstalt, Band
XX.,pl. 9., Upper Oolite, Germany. Occursat Skidegate Chan-
nel west of Alliford Bay.

No. 4.—Same type as the former, but with more numerous ribs. Occurs
at the same locality.

No. 5.—This also belongs to the same group. It has still finer ribs on the
dorsum than No. 4, and approaches, in this respect, A. Hum-
phriesianus, Sowerby, of the Inferior Oolite. It occurs with 3
and 4.

* (Geology of California, Vol. 1, p. 19, and Vol. 2, p. 13.

1
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No. 6.—This species apparently belongs to the group LiaaTr, which ranges
from the Middle Qolite up to the White Chalk. It is from Skide-
gate Channel west of Alliford Bay.

No. 7.—A species of the group DeNTaTI. It resembles A. Stoliczkanus,
Gabb, Pal. Cal. 2,p. 135, pl. 23, in size and form. Itis, however,
quite distinct therofrom. 4. Stoliczkanus has only three tubercles
on the ribs on each side, but this hag six or seven. Occurs with
No. 6.

No. 8.—A compressed discoid species with a very small umbilicus, of the
group HereroPEYLLI. Itis allied to such forms as A. semisulcatus
and A. Tethys d'Orbigny, Op. cit. pl. 53. Lower Cretaceous.
Occurs with Nos. 6, 7.

No. 9.—A species allied to the last, but with a larger umbillicus. It re-
sembles A. Beudanti d’Orb, Op. cit. pl. 34. Gault. Occurs with
the last. )

No. 10.—This speciesis clogely allled to A. macrocephalus, Lower Oolite,
but has & smaller umbilicus. Occurs with the last.

No. 11.—Another species of the same type, but with larger ribs, Same
locality.

No. 12.—A species with large rounded ribs separated by deep narrow
grooves. With the last.

Besides these are four other species, represented by very imperfect
specimens. The genus Belemnites furnishes two species. One specimen Two specios of
consists of a portion of a large phragmocone, 2% inches in length, 1% inches '
across the larger extremity, and 18 lines across the smaller. The septa
are moderately convex, and there are twelve chambers in the specimen. The
second species is much smaller, the guard being only about 2% inches in
length, and nine lines in diameter at the margin of the alveolus. In one
of the specimens the phragmocone is preserved, and exhibits at the upper
extremity five chambers in the length of six lines. There are three speci-
mens of the guard, which taken together exhibit all the parts, except a
small portion of the apex and of the alveolar margin. From what may be
seen in these three specimens of the guard, this species belongs to the
section Ac@Lr (Bronn), as it has neither dorsal nor ventral grooves.
There is a short groove which extends from the apex upwards about nine
lines. The materials are not sufficient to establish the position of this
species with certainty, but the absence of furrows on the body of the guard
and the presence of the small furrow at the apex, indicates that it belongs
to the sub-section Acuarit. It is closely allied to B. Russiensis and B.
Kirghisensis,d’ Orb., (Paleontology of Russia, pl. XXTIX.) both of which
occur in the Middle Oolite.

The only other Cephalopod in the collection besides the above, is a large wuusitus.
Nautilus, with an aperture nearly six inches in width, and with coarse
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somewhat transverse ribs meeting on the mediatt line of the ventral side-
atan angle of about 110°. We have, thus, only three genera of Cepha-
lopoda, in the Queen Charlotte Islands collection.

The genus Ammonites is found in all the Mesozoic formations from the
Trias to the Upper Cretaceous. It has, however, been sub-divided into a
number of groups, each of which has a definite range. The first five species
above noticed ‘belong to the group PLANULATI, nearly ali of which are
Jurassic. Thus in India, where the ammonites have been well descrlbed
and figured, out of 93 Cretaceous species, only one belongs to this group.*
No. 6 may be referred to the Liaatr, a group which includes some Juras-
sic species, butis most prolific in the Cretaceous. No. 7 belongs to the
DzNrATI, both Jurassic and Cretaceous. The group HETEROPHYLLI, to which
8 and 9 belong, is Jurassic and Cretaceous. Nos. 10 and 11 are of the
group MACROCEPHALI, nearly all of which are Jurassic. No. 10 is very
clogely allied to the type of the group. No. 12 may be referred to the
LraaTr, but itis doubtful to which of the sections it belongs.

The genus Belemnites ranges from the Trias upwards into the lower
part of the Upper Cretaceous. Our two species are more like those of the
Jurassic than the Oretaceous forms. If the smaller of the two be, as I
suppose, truly a member of the sub-section Acuarii, then it belongs to a
group never known to ascend above the Neocomian rocks, or the base of
the Cretaceous.

The genus Nautilus, as represented in the Mesozoic rocks, consists of
-two groups, one longitudinally sulcated and the other with transverse
curved ribs. The former is Jurassic while the latter is said to be exclusively
Cretaceous. Our species is closely allied to if not identical with IV.
pseudo-elegans d’Orbigny, a widely distributed form which occurs in the
base of the Cretaceous in England, France and Switzerland, and in’ the
lower part of the Upper Cretaceous in India.

Age of Queen According to the above, the Ammonites and Belemnites tend to prove

Telands rocks. that the Queen Charlotte Islands rocks are Jurassic, while the Nautilus
would place them in the Cretaceous.

Gasteropods.  There are four species of Gasteropoda in the collection, all from Skide-
gate Channel west.of Alliford Bay. Two of these belong to the genus
Acteonina ; the other two are not determinable generically. The genus
Acteonina is, in Europe, Jurassic, but two species have been described in
the Palxontology of California from the Shasta group.

Lameliibran-  The Lamellibranchiata from Skidegate Channel west of Alliford Bay,

chiass. belongto the genera Cucullea, Thracia, Cyprina, Pleuromya, Inoceramus,
Astarte, Melina, Trigonia and Pholadomya. 1 sent ten of the species to

* Paleontologia-Indica, Vol. 1, p. 161.



APPENDIX II, TO MR. RICHARDSON’S REPORT, 75

Mr. Meek, and he says they are ¢“‘undoubtedly Cretaceous or Jurassic
most probably the former.”

Three miles east of Cowgitz two species of Inoceramus were collected, Znoceramus.
both of which occur also on the south shore opposite Cowgitz, while one
of them seems to be identical with one from Alliford Bay.

The fossils above noticed do not appear to be Upper Cretaceous. My
impression is that they belong to the base of the Cretaceous and the upper
part of the Jurassic.

The fossils from Vancouver, Denman and Hornby Islands are, in geneéral
characters, of the Upper Cretaceous type. The geologists of the Cali-
fornia Survey, have already referred a portion, at least, of the rocks at
Nanaimo including the coal-bearing beds, to their Chico group. * In 1856,
a paper on some fossils from Nanaimo and Comox, was read before the
Albany Institute by Mr. Meek, in which he refers the rocks of these lo-
calities to the Fort Pierre group of the Nebraska section, or to the hori- Jiews of Mr.
zon nearly of the White Chalk of the English series. There can scarcely
be any doubt but that these views are, in the main, correct. The occurrence
of Baculites alone, goes far to prove that these rocks are Upper Cretaceous,
since of all the species known of this genus, only one is Lower Cretaceous.
The collection of fossils from the localities above named is not large, and
most of the specimens are very imperfect. I could not at present venture
to name any of the species. They are all, however, distinct from those
of the Queen Charlotte Islands.

* Mr. J. D. WaITNEY says that the Chico group “#includes all the known Cretaceous of
Oregon and of the exireme northern portion of Californis, and is the coal-bearing formation
of Vancouver Island.” Geol. Cal., Vol. 2, Preface XIV.
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APPENDIX III. TO Mr. RICHARDSON’S REPORT.

BY

Dg. B. J. HARRINGTON, Chemist and Mineralogist to the Geological Survey.
Tee Coans oF THE WEST CoOAST.

In the Report of Progress for 1871-7T2, page 99, there appeared a
series of analyses of coals from Vancouver and Newcastle Islands, by Dr.
Hunt. Since these analyses were made, however, Mr. Richardson has
brought other samples of the bituminous coals from Vancouver and New-
castle Iglands, as well as of the anthracite from the Queen Charlotte
Islands ; and an examination of these has been deemed desirable, inas-
much as they are, for the most part, from different seams or different
localities from those examined last year.

I have only made proximate analyses ; and as most of the samples were
weabhered, and the pyrites converted into peroxide of iron, determinations
of sulphur would have been but of little value, and have, therefore, been
made in a few cases only.

I shall first give the analyses of the bituminous coals, and afterwards
those of the Queen Charlotte anthracite.

Brrominous Coals.

I. Lower seam, Union Mine, Comox.
On referring to Mr. Richardson’s report, page 88, sectlon 8, it will be

Difierent cha- Seen that the Lower or 10 feet seam (1.) at the Umon Mine consists of

racter of upper

and lower por-
tion of seam.

two and 2 half feet of a dull, earthy coal, and seven and a half feet of clean
and bright coal. The sample examined by Dr. Hunt was from the earthy
portion, and contained 21:60 per cent. of ash. That which I have
examined was from the upper and better portion of the seam. Its analysis
gave :

Slow Coking.  Fast Coking.

L% 1.70

Volatile combustible mtter 27.17 32.36
Fixed carbon. . 68.27 63.08
ABR.iciieiiierscernecanannansenesnsessesarsanses 2.86 2.86
100.00 100.00

COKE cevnrrennrossesmansonsassansosaessosansrorons 7113 65.94
Ratio of volatile to fixed combustible. 1:2.51 1:1.95

R,

*Loss at 115° O in all the analyses.
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The sample was weathered, rather brittle, and stained with oxide of
iron, though bright upon fresh fractures. The powder, when slowly heated
in & crucible, did not agglutinate ; but, when rapidly heated, was converted
into a tolerably firm coke. Ash brick-red.

II. Union Mine, Comox, Seam 11, section 8, page 88, of Mr, Union Mie.
Richardson’s report.

This sample, like the last, was a good deal stained with oxide of iron,
though bright upon fresh fractures. It was, however, much firmer, and
contained a little mineral charcoal.

When slowly heated the pulverized coal agglutinatedslightly ; but when
rapidly heated gave a firm though rather dull coke. Ash pale brick-red.

Analyses by slow and fast coking gave :

Slow Coking.  Fast Coking,

23 o O 1.34 1.34
Volatile combustible matter.....c....... 28.11 30.01
Fixed Carbom..coesecsasseraassessnsrossosassass 67.72 65.82
- X U O U S 2,83 2.83

100.00 100.00
COKE varerrurssssscnnntssercesserosersasensannons 70.55 68.65
Rate of volatile to fixed combustible. 1:2.41 1:2.12

III. Brown’s River. Section 1, seam 7, page 36.

Brown’s River
A surface specimen, brittle and stained with oxide of iron. When
slowly heated it swelled up into a light porous coke. Ash reddish-grey.
Slow Coking.  Fast Coking.
WBLEE.cusenss aesssenssusensssssonsncassessnsans 0.95 095
Volatile combustible matter......eeeee.. 21.67 23.35
Fixzed 0arbon.....ccumenseierssneecessssansons 73.14 70.88
PV T w434 43¢
100.00 100.00
CoKe wierrmmnmmsiesessmnsmmmmensasesssns oreae 77.48 75.10
Ratio of volatile to fixed combustible. 1:3.39 1:2.55
Mr. Robert Brown, F.R.G.8., referring to the coal of Brown’s River,
says that it ¢ is of a better quality than that of Nanaimo, and produces
excellent coke.””*
IV. Trent River, Seam 9 (8 feet 8 inches), section 5, page 40. Trent River.

This sample was somewhat weathered, but still firm and clean. It con-
tained oceasional thin leaves of carbonate of lime.

‘When slowly heated the powder swelled up to a light porous eoke, occu-

pying more than twice the volume of the powder. Rapid heating gave a
firm coke. Ash reddish-grey.

—_—

» Trans. Edin, Geol. §oc., Vol. I; Part HI, p. 815.
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Analyses by slow and fast coking gave :
Slow Coking.  Fast Coking.

Water ... " .. 0.92 0.92
Volatile combustlble matter 28.50 32.94
Fixed CarboD...ueeseicesescerecrsssessnnesoveer 62.76 58.32
Ash .82 7.82
‘ 100.00 100.00
COKE vusrrerestoossesnsusssvesessanseessneassoenss 70.58 66.14
Ratio of volatile to fixed combustible. 1:2.20 11,77
Trent River. V. Trent River. From the same seam as No. IV., but from a
different depth.

The sample was firm and bnght and had an irregular fracture. Like
 the last, it contained thin veins of carbonate of lime.
When slowly heated, the powder was only partially agglutinated.
Rapid heating, however, gave a firm coke. Ash pale reddish-grey.
The following analyses illustrate its composition :
Slow Coking.  Fast Coking.

Water wrveereres 097 0.97
Volatile combustlble ma.ttzr ............... 25 09 29.95
Fixed cArbom «iocereescersocscnmnasosueresisrene 66.42 61.56
SulPhu..ccesnrenienirisavesnsnnsanssesssnnnesnsice 1.57 1.57
ASh iiieiensisnencensnnnenaseisiiescninieseses  9.95 5.95

100.00 100.00
COKE  auveavaeseronenstrieanssosasasasesnannsens . 73.16 68.30
Ratio of volatile to fixed combustible... 1:2.65 1:2.05

Newoastlo VI. Newcastle Island. Upper seam, from three to four feet thick.

lstend, (See Report of Progress 1871-72, p. 84.)

A Dbright and clean coal, exceedingly tough and breaking with an
uneven fracture. The sample showed two planes of cleat at right angles
to one another, and also to the plane of bedding ; one of them, however,
being much more distinct than the other. Qn account of its toughness
this coal would appear to be eminently adapted for stowage.

The pulverised coal, when slowly heated, did not agglutinate at all;
and, even when rapidly heated, the grains were but slightly sintered
together. Ash bulky, and of a reddish-grey colour. Analysis gave,

Slow Coking.  Fast Coking.

TWALET wevrevensireservasssnmensssnsssassresnonsons 1.57 1.57
Volatile combustible matter....ccoeeesees 30.95 38.14
Fixed carbon ..... neeasenseseeness srssensseses 58.03 50.84
Sulphur cecccernererninereesssssnersossaeasanes 0.82 0.82
ABh Liiirenniiecnneninnesiiis ssesinen rneesnae 8.63 8.63

100,00 100.00
Ratio of vo'atile to fixed combustible,.. 1:1.87 1:1.33

Baaquash or VII. Saaquash or Sukwash.

Sukwash,

Upon this stream, at a point about two miles routh of Fort Rupert, coal
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is said to crop out, and to have been worked at different times. Mr.
Richardson does not allude to it in his report, but has given me a
specimen, of which I have made the following analyses:

Slow Coking.  Fast Coking.

Water ..veeeee deentanssaanensannnes versessesaaas wes 284 2.84
Vola._tile combustible matter ...... . 33.56 39.23
Fixed carbon .iiceeceienrirensesnicrans . 52,03 46.36
Ash .ieciiiens sersersssnnes snanenaes venseseanen 11.57 11.57

100.00 100.00
Ratio of volatile to fixed combustible .. 1:1.55 1:1.18

The specimen consisted of alternate bright and dull layers, and was
the poorest of all those examined. It can scarcely be classed with the
drown coals, although not far removed from them in its characters.
The powder did not agglutinate at all, even when rapidly raised to a
bright red heat. When boiled in a solution of caustic potash, it communi-
<cated a pale brown color to the solution.
If now we take the average of all the preceding analyses (including Arverage com-

. . . position of Van-
the sulphur with the volatile combustible matter) we get, oouver oosla.
Slow Coking.  Fast Coking.

WAL coeressvernssvercresersorseonsesensansnssnssnenes  LAT 1.47
Volatile combustible matter .. . 28.19 32.69
Fixed carbon ..c.ccccinescanenee ot e 64,05 59.55
ASh cccvernnaenes eesvesrnarsessivnssavesssavassacovasss  8.29 6.29

100.00 ,100.00
Ratio of volatile to fixed combustible ... 1:2,37 1:1.85

The average composition deduced from the analysis of eight samples of
Vancouver coal by Dr. Hunt is,

Slow Coking.
Volatile matter «...... eeeeesesaneies sasent nsassarnnstanen cersisrnsessss  31.00
Fixed carbon ....

100.00

Again, combining Dr. Hunt’s results with my own, we obtain as the
average composition of Vancouver coal, deduced from the examination of
fifteen samples,

Slow Coking.
Volatile matter ...... vesus reseasrasenseernse 30.33
Fixed carbon ........ weers 60,23
ABRueciiiiiierse rrsesrerassserecsssstresnnesenseersaneanns [T | X 7§

——

100.00

Mzr. Robert Brown, in the paper already referred to, gives eight ultimate

analyses of Vancouver coals, one sample of which was from Nanaimo and
the rest from Koskeemo.

’
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The average composition deduced from these analyses is,

CADON evvieiietsiinseensnnencenissensisnssionseosantstosssersnsssrasene 67.144
2 8 3 P U PPN 5.530
OXFEEN covvnrervrnveronrnesaunnt et sisntonenssossessosansssnes ssens 10.623
Nitrogen .... eereetes e e s br e sres e sesene s bnee e srns sesnnsane 1.279
Sulphur .. e 843
7 N 14.642

100.061

The same writer, speaking of the Nanaimo coal, says: ¢ The coal
itself is bright, tolerably hard, and not unlike some of the best qualitiés of
English or Welsh coal in appearance. It burns freely with a good heat,
but produces a great amount of ash. It is universally used by all Her
Majesty’s ships on the coast, and by all of the Colonial and other steamers
plying on the coast. It is highly valued as fuel for domestic purposes.
both in Viectoria, San Francisco, and other towns. Gas is manufactured
from it in Victoria of good illuminating quality.”” Referring to the
Koskeemo coal-fields he says, ¢ My opinion is decided that the Koskeemo
coal-field is the best yet discovered in Vancouver Island, though unopened
out, not only on account of the superior quality of the coal, but the ready
accessibility of the mines from the Pacifie, without the tedious inland
navigation requisite for reaching the mines on the eastern seaboard of the
1island.”

The Vancouver coals are for the most part true dituminous coals, and
the name of ¢ lignite ”” which has been applied to them by a number of
writers, is altogether a misnomer. The principle of applying the term
lignite to all coals of more recent age than the true Carboniferous is also
unwarrantable. According to this view the Jurassic anthracite of the
Queen Charlotte Islands would be called Lgnate.

It is true that the so-called lignites pass by insensible gradations into
bituminous coals, so that cases arise in which it is a matter of doubt
to which class a coal should be referred; but when we find a series of
coals like those which I have examined from Vancouver Island, in which
the average percentage of hygroscopic water is only 1.47 and that of the
fixed carbon over 60, while at the same time their powder is black, in
many cases agglutinates on heating, and communicates little or no color
to a boiling solution of caustic potash, we surely need not hesitate to call
them bituminous coals.

The names bituminous coal, brown-coal, lignite, have become so firmly-
rooted that we cannot well do away with them, although they are, to say
the least, unfortunate ; for bituminous coals contain little or no bitumen,
brown-coal is often black, and the term lignite is often applied to coals
which have lost their lignitic or woody structure. Some writers make
brown coal and lignite synonymous, while others, and I think wisely,,
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restrict the latter term to such varieties of coal as * manifestly present
the appearance of woody tissue.”

ANTHRACITE.

Until quite recently the coal of the Queen Charlotte Islands has been Age of the cont
. . . . rocks of the

regarded as of Paleozoic age. Mr. Richardson’s discoveries, however, Queen Char-
appear to have proved that it belongs to a horizon high up in the Jurassic, )
or low down in the Cretaceous. It is in either case interesting, as being
one of the many evidences of metamorphic action which has so largely
affected the rocks of the west coast in comparatively recent times.

The only analysis of this coal which I have seen published shows 71.28 Provious analy-
per cent. of fixed carbon and 17.27 per cent. of volatile combustible matter, the Quesn,
a composition making it scarcely worthy of being dignified with the name lands.
of anthracite. I have, however, recently examined specimens collected
by Mr. Richardson, and found them to be true anthracites.

One of Mr. Richardson’s samples was from Nicholson’s Creek,
SkiMegate. It was clean and bright, had a sub-conchoidal fracture, amd
contained occasional thin seams of carbonate of lime.

The powder after being rapidly raised to a bright red heat in a covered
crucible, was unaltered in appearance. Ash reddish-white.

An analysis by fast coking, gave,

1.60 Analysis of
@ one;
5.02 Sollocted by M,

83.09 Richardsqm.
1.53
8.76

[ ]

100.00

Ratio of volatile to fixed combustible..... 1:16.,55

A second sample was taken by Mr. Richardson from a three feet seam,
about 100 yards from Nicholson’s Tunnel. It was brighter than the last,
and had a conchoidal fracture.

An analysis by fast coking, gave,

WALEL vvietinrrnnenios sossramssersncacsnnsssonsions 1.89 Analysis of
Volatile combustible matter..ccosereinsee. 477 sampleftwo;
! . Hected b '
Fixed CAIDOM.ceussemvummmmmnesessessessressenss  85.76 St oy M
0.89
6.69
100.00

Ratio of volatile to fixed combustible.... 1:17.98

Iron Ogrzs.
According to Mr. Richardson, clay iron-stones are of frequent 0ccur- ciay iron-ores,
rence in the coal rocks of Vancouver and Queen Charlotte Islands. They
might, no doubt, in some cases, be profitably worked in conjunction with
@
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the coal-seams, as they occur at but slight distances beneath them, and
in some instances are even associated with the coal. The nodules vary
in weight from a pound or less up to many tons, and Mr. Richardson says
Ironorost that at the Baynes’ Sound Mine a sufficient quantity could probably be
Mine, obtained for the regular supply of a blast furnace. With regard to other
localities the question of quantity is one requiring investigation.
Analyses of e Mr. Hoffmann has determined the percentage of iron in two samples
Hoffmamn.  brought by Mr. Richardson from the Baynes’ Sound Mines. One of
them gave 86.83, and the other 29.78 per cent. of iron. They both
effervesced strongly with hydrochloric acid, leaving a large quantity of
insoluble matter, which was perfectly white after ignition.
Mr. Hoffmann has also deterntined the amount of iron in a finely-granular
Rich magmetio magnetite from an island near the Walker Group, in Schooner Passage,
Gueen, Oz Queen Charlotte Sound. His determination gave 71.575 per cent. of iron,
Jotte Sound. showing the ore to be an exceptionally rich one. The deposit is reported

to be one of importance, but has not been visited by Mr. Richardson.

BrIng.

Mr. Hoffmann has recently analysed the water of a ¢ salt-spring » from
Nanaimo. It had a specific gravity of 10.89, and contained, in 1,000

parts:
Analysis of Chloride of 80RIUM....ccversaserereriisarcssarecssonasasanaanns 39.117
L’f‘u';‘:o_ﬁ"’m Na- “ POLASBIUIME werereceriienreeneraserissescornossannas 621
& CAICIUIM .voviiriinenss sesranenssmnoneorsennesmnances 10.049
& TAZNERIUIN.ccers uaesarsonsnes vorasenasassensnnenes .135
Sulphate of HmMe...cugreerssenseriinisiaersnnnicanisaens 1.803
Carhbonate ®  ccirecrecinnocsnsrenssimnsmorosesssssnsssssones 347
K IPOM soeees crvnvrrrnasansosrons ammesnossseansasmremssanee  LTRCES.
SHliCa.. creesnesriarerearterassarerrensases [N 038
Alumins... . E000000neensenanuntsaennebunnas 038
- 52,154
Btrontia. Traces of strontia were also detected by means of the spectroscope.

According to Mr. Richardson, the spring issues from the coal-bearing
strata near the Douglas seam, and has a flow of probably two to three
gallons a minute. Some years ago the Hudson Bay Company erected a
building near the sprng, with the intention of manufacturing salt, but the
enterprise was soon abandpned.

CRYSTALLINE ROOES.

sm of The rocks collected by Mr. Richardson on his line of traverse from the

mouth of Qualicum River to Alberni, form a most interesting series ; but

have as yet been only imperfectly studied. .
Limestones.—Most of the specimens of limestone are highly crystalline,

but vary much in texture as well as in colour., Some of the greenish ones
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contain chlorite ; but others appear to owe their green tints to a soft pale
green mineral, which weathers to a yellowish-brown, and is not far removed
from pyrophyllite in composition. An analysis of this material, after
removal of the carbonates with dilute nitric acid, gave :

SlECR e cverarssreceosrsnnerasvastarnrnnes saresosnisssrnanesssressienes 66.54
ALUINING. .0 veransssessarronnsnresscennanressessserossssenessassvrssss 16.02
Protoxide of irOD.cccersrersssseonercosncasensasense preseesanreans 5.32
Lime. 16
MagneBitt....ooeviesirerseernsumennrennsronses sosessnrsrsoncsesnenss 4.60
Loss on ignitidD.....neeeesessocosss sosnosssssmmarsssommesssoones 5.36

98.00

The iron is calculated as protoxide, though its state of oxydation was
not specially determined. A few small splinters, apparently homogeneeus,
were obtained, and found to be readily fusible before the blowpipe.

Though approaching pyrophyllite in appearance and composition, it differs

from it in fusibility and mode of occurrence. The limestone in which it Fossliferous
occurred was fossiliferous, and it was thought that the fossils might be

injected with the green mineral. Principal Dawson has, however, ex-

amined a section under the microscope, and found that such was not the

case. Speaking of the limestone he says: It contains numerous frag-

ments of crinoids, Bryozoon corals and shells, imbedded in a green paste.

There is nothing certainly to prove their geological age, but they may be

Upper Paleozoic. The forms do not seem to be injected with the green

pa\ste ”»

Epidotic Rock.~—The specimens of epidotic rock consist principally of Eptdoti rook,
yellowish-green epidote and white quartz (a combination to which the of lime.
name of epidosite or pistacite rock is generally given,) but contain in
addition & considerable quantity of crystalline carbonate of lime. On
removing the latter from fragments of the rock with an acid, the quartz, and
more rarely the epidote is left in curious skeleton forms.

Diorite.—The specimens of diorite vary much in the relative proportions Gharaster of
of their constituents, and, like the limestones, in colour and texture. In
some the hornblende is black and the feldspar white, so that the rock hag
a grey colour; in others both the hornblende and feldspar are green. The
green tolour, moreover, may, in some cases, be due to the presence of
epidote, which is a frequent accessory in hornblendic rocks, and is sup-
posed by some to be a product of the decomposition of horablende. As
regards texture, the diorites present all the following varieties : they are
granular, fine-grained, amygdaloidal, porphyritic and slaty.
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Copy of Correspondence relating to the Anthracite of the Queen
Charlotte Islands.

Orrawa, 20th March, 1872.
Tattor frum the Str,—1I have the honor to submit for your consideration a copy of a
Statoforthe  despatch from the Lieut.-Governor of British Columbia, covering & mem.
orial (copy of which is enclosed) from certain of the residents of Victoria,.
interested in the Anthracite coal seam on Queen Charlotte Islands.
I have the honor to be,
Sir,
Your obedient servant,
(Signed,) Joserr Howe,

Secretary of State for the Provinces..
Avrrep R. C. Serwynw, Esq.,

Director Geological Survey,
Montreal.

GoveErNMENT House, BRITISH COLUMBIA,

20th February, 1872.
Letter from Go- Sir,—1I have the honor to enclose herewith a memorial from certain
Britsh Go-* residents of Victoria interested in the Anthracite coal seam which has been
partly opened on Queen Charlotte Island, asking that the Geological Sur-
vey, the direction of which is included under your charge, may this year
embrace an examination and report upon this measure.
As it is a matter of public importance to this province, that the real
value of this coal basin should be determined at as early a period as possible,
I should be glad if you would favorably comsider this application which has
been handed to me for transmission.
' I have the honor to be,
Sir,
Your most obedient servant,

(Signed,)  Joserm N. TRuTCH.
- To the Hon. Josern Hows,

Secretary of State for the Provinces.

Vicroria, B. C., February Tth, 1872.
Avurrep R. C. SeLwyw, Esq., .

Director Geological Survey,

Memorial of Si»,—The undersigned are interested in mining for Anthracite coal in

55"%1",’? }2: et Queen Charlotte Tslands.

:ﬂi:lte 30%6%{& We believe it unnecessary to bring any facts before you to illustrate the
e QU

lotte Islands.  great advantage to the Province (and therefore to the Dominion,) which
will result from the development of this branch of its resources.
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We therefore confine ourselves to the request, that you will take into
«consideration the injury that is occasioned by the want of a report by a
competent and disinterested surveyor of the extent and economic value of
the Anthracite-bearing seams in Queen Charlotte Islands, the only local-
ity on the coast, where these are known to exist, and will instract the sur-
veying party to be sent out by your department during the coming season
$0 examine Queen Charlotte Islands at the earliest possible opportunity.

We are, Sir,
Your most obedient servants,
' (Signed,) JouN N. AsH,
SerE B. JoBsoN,
S. Warrsy,
and seventeen others.

MonTREAL, March 30th, 1872.

Sir,—I have the honor to acknowledge the receipt of your letter of Letter from
the 20th inst, submitting for my consideration a dispatch from the Lieut.- Satwyu &
‘Governor of British Columbia, covering a memorial from certain residents
in Victoria interested in the Anthracite coal, on one of the Queen Char-
lotte Islands, setting forth the injury which is occasioned by the want of a
report by a competent surveyor of the extent and economic value of the
said Anthracite coal-seam, and requesting that instruction may be given to
the Geological Survey party to be sent next summer to British Columbia to
examine the Queen Charlotte Islands at the earliest opportunity during
coming season.

In reply, I beg to state that I have already had under consideration the pificulty of

possibility of taking steps to obtain some definite and reliable information examisation.
respecting the probable extent and value of these anthracite deposits.
There are, however, difficulties in the way, which, unless the local govern-
ment is prepared to co-operate, would, I fear, render it impossible for the
geological party to effect the desired examination at present. So faras I
can ascertain, there are no white settlements on gither of the Queen Char-
lotte Islands, and they are inhabited by a warlike and treacherous race of
Indians, so that only a strong and well armed party could carry out the
requisite exploration with safety.

The Islands are nearly five hundred miles from Victoria, and from eighty Distanco from
to one hundred miles from the mainland, and as there are no established (uoen Char-
means of communication with them, a special vessel would have to be
chartered and equipped to convey the party to the islands, and to attend
on them while there. Under these circumstances, and also considering that
almost nothing has yet been dome towards ascertaining the extent and
value of much nearer, and probably for present purposes more available,

«coal basins of Vancouver Island, I think it would not at present be advis-
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able to incur the large outlay which from the circumstances above stated
would be required for the exploration of these remote islands.
Mons of wans- LI, however, the local government, or the personsimmediately interested,
Beologiosl.  are prepared to furnish the requisite means of transport for the party, and
Survey Pl Likewise to secure them from molestation while cenducting the examina-
tion, there would then perhaps be no serious objection to granting the
request of the memorialists,
I have the honor to be,
Sir,
Your most obedient servant,
ALFRED R. C. SELWYN.
The Hon. Josera Howe, M.P.,
Secretary of State for the Provinces,
OrrAWA.

[



REPORT

ON THE
COUNTRY BETWEEN LAKE SUPERIOR AND
LAKE WINNIPEG,
BY
MR. ROBERT BELL, C,E., F.G.S.,
ADDRESSED TO
ALFRED R. C. SELWYN, ESQ., F.G.S,,

DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA,

' MonTRaeaz, 24th February, 1873,

S1r,—Herewith, I beg to submit my report of the results of the explo~
ration of last summer, which I endeavoured to carry out in accordance
with the instractions I had the honor to receive from you.

Since my return to Montreal I have completed the maps, showing the
explorations of myself and party during the season. Most of the work is
laid down on a scale of one mile to the inch, but some of it on double that
scale ; and I have reduced all to four miles to an inch.

I have included with the accompanying report, an account of the results
of the last exploration of the season, for the reason that, although for a
portion of the time you were with the party yourself, our observations
were made independently of each other.

I have the honor to be,
Sir,
Your obedient servant,
ROBERT BELL.

REPORT.

The explorations of myself and party during the past season constituted gegion ex.
a continuation of those of the three preceding years, the results of which '™
are published in the annual reports of the Geological Survey. They
extended from the shores of Lake Superior, westward to the Red River. -
My party consisted of Messrs. George F. Lount, (who had also assisted party.
me the previous year), Alexander Barnston, B.A., Alfred S. Ball,
William Maynard and J. C. Young, with a variable number of Indians.
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We arrived at Thunder Bay, which we made our head-quarters for the
geagon, on the 1Tth of June and left it on our return home on the 1st of
November. Imust here acknowledge our indebtedness for various kinds
of assistance to Mr. 8. J. Dawson, C.E., the chief superintendent of the
Red River Route and some of the members of his staff, to Mr. Jarvis, one of
the engineers of the Canada Pacific Railway Survey, and to Mr. E. B.
Borron, the Inspector of mines. We are also under many obligations to
the Hon. Donald A. Smith, M.P., chief commissioner of the Hudson’s Bay
Company, John McIntyre, Esq., of Fort William, and other officers of the
Company for courtesies extended to us on various occasions.

The early part of the season was devoted to further examinations of the
mining digtrict around Thunder Bay, of the Huronian rocks lying to the
north and west of it, and of the peninsula lying between Black Bay and
Thunder Bay. Some parts of the coast and adjacent islands between the
Kaministiquia and Pigeon Rivers were next visited. The rocks were
examined along the chain of lakes, streams and portages, which constitute
the boundary between the Dominion and the United States, from Lake
Superior to Whitewood Lake ; also along the Canadian route to Red River
from Thunder Bay as far as ¢ Sturgeon Lake ”” and between Whitewood
Lake and ¢ Sturgeon Lake.” Explorations of the Black Sturgeon River and
of the country lying to the west of it were made in continuation of the
work begun in that region in 1869. The last exploration of the season
was that made with yourself from Thunder Bay to Red River, by the
Dawson Route to Lac des Mille Lacs, and thence by way of (the Great)
Stargeon Lake and Lonely Lake as far as Separation Lake on the English
River. At Separation Lake it was considered advisable that two routes
should be examined; and while you pursued your journey with one
section of the party, I, with the other, crossed the country from Separa-
tion Lake southward to Sandy Bay on the Wiunnipeg above its junction
with the English River. From this bay we ascended the Winnipeg
River to its source in Lake of the Woods and made such an examination
as our time allowed, of the rocks on the islands and shores of this lake,
between its outlet and the North-West Angle, from which the Government
Road starts to Fort Garry. From the latter point one of my assistants was

Fort Frances to sent to Fort Frances for letters, and on the trip he collected what geological

notes and specimens he could. Atthe same time I walked to the Red River
settlement, and examined the rock-exposures which occur by the way.

Vicinity of Fort While waiting for the steamer, which was to take us up the Red River, a
arry.

Return home,

few short geological excursions were made in the vicinity of Fort Garry.
At the time of our return the steamers from Fort Garry connected with
a branch of the Northern Pacific Railway, where the latter crosses the
stream which discharges Red Lake into Red River. Here we took the -
train to Duluth and thence proceeded by steamer to Thunder Bay.



REPORT BY MR. ROBERT BELL, C.E., F.G.S. 89

In regard to the topography of the region examined, we availed ourselves Toporraphy
of every source of information, besides adding comsiderably to what had ™"
been previously known. The Crown Lands Department of Ontario have
lately been extending their surveys of the lands in the Thunder Bay regxon, Thglinder Bay
and their maps, as well as ali others available, were used for our work in
this region, the only addition which we made to the topography, having
been such as we were enabled to lay down from pacing. In the valley of
the Black Sturgeon River, in addition to our paced lines, we had our own Black Sturgeon
plan of the river, made in 1869, and the trial-lines since run for the proposed
Canada Pacific Railway. Along the boundary line I made use of .the Dutted Statsn
map of the Commissiorers under the treaty of Ghent. Forthe Red River ged River
Route, from Thunder Bay to ¢ Sturgeon Lake,” and between Fort Fran- e
ces and Fort Garry, we had copies of the maps constructed for Mr. Daw-
son, the Chief Superintendent. Between Whitewood and ¢¢ Sturgeon > Whitewood
Lakes I made a careful track-survey of the route, the plan of which will, T River Route,
think, be found sufficiently accurate. Lac des Mille Lacs and the Seine Millo Lacssnd
River, which discharges it, are shown on Mr. Dawson's maps. The route
of our final exploration of the season left the Seine by way of Brush Creek, Lonely Lake
a small stream from the north threz or four miles below its junction with
a branch called Fire-Steel River.

Estimated and independent track surveys of the route were made by both
of us while travelling together from the mouth of Brush Creek to Separation
- Lake; and thence similar surveys were made of the respective routes
which we followed, yours being via the Winnipeg River to Lake Winnipeg
and mine via Sandy Bay and the Winnipeg River to Rat Portage. The
distance, according to my plan, from the mouth of Brush Creek to Rat
Portage, by the course followed, is 860 miles.

This kind of survey was all that it was possible for us to make in the
time and under the circumstances. As far as we are aware, portions
of our route had never before been travelled by a white man. No pimeulties o
reliable information could be obtained in regard to it, and it proved to be 3 °* ™"
longer and more difficult than had been represented. We required the
assistance of Indians as guides and canoe-men, but as they are not easily
persuaded to work at all, and as we could not count on retaining their ser-
vices for a single day, we suffered some inconvenience and loss of time in
making our way through this unknown region; but we managed to take
with us, from the start, to the end of the journey, all the provisions and
camp outfit required fur the party, which averaged fourteen in number.
The plans of the route, as already stated, constructed independently » Map of the
of each other, agree so well, thal they may be adopted for geologlcal
purposes and will form a complete guide and source of information for
the use of others travelling over the same ground. My own method
was to note every change in our course, no matter how short the distance
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might be, and to take bearings constantly to the points, islands, bays, &e.,
to the right and left of us, recording these and the estimated distances on
my sketch of the shores, to be afterwards plotted to a scale. The esti-
mates of distance on these routes were mostly based on the speed of the
canoes, which was pretty accurately known, and all the portages were
measured by pacing.

The rocks met with on the routes explored belong to the Laurentian,
Huronian and Upper Copper-bearing series,

I purpose in the following pages to give a discription of the geology of
each of the sections explored, to be followed by a general sketch of the
character and distribution of each of the three great sections into which
the rocks of the region are divided. The report will conclude with an
account of the progress which has been made in mining in the Lake Supe-

rior region and a short sketch of the surface geology of the country between
the Height of Land and Red River.

Thunder Bay Mining District.

Traverse N. W. A fraverse was made from Amethyst Harbor for a distance of fifteen
from Amethyst

miles to the north-westward, and from this point south-westward to the
mouth of Current River. Leaving Amethyst Harbor, the first two and a
half miles of this traverse passed over the coarse reddish syenite or
granite which I have referred to on page 328 of the Report of Progress
for 1869, This rock is found to be cut in one place by a dyke of dark
compact trap. Three otherridges of similar granite were crossed at about
five, ten and twelve miles from Amethyst Harbor. But the prevailing
rocks along the whole line were greyish, rather fine grained mica-schists
with rusty partings, and greyish-green dioritic schists, with some grey
silicious and feldspathic schsits. Returning towards the mouth of Current
River, similar granitic rocks were crossed in four places, between which,
sohists like those just described were found, and, in addition, a band or
grey dolomitic schists, occurring about seven miles north of the mouth of
Current River. The prevailing strike was everywhere south-westward,
These rocks are considered to bé Huronian. The cherty slates of the
upper copper-bearing series were met with near the forks of the Current
River, about three miles north of Thunder Bay.

The results of otir explorations around the northern and southern shores
of Thunder Bay ; in the neighborhood of Thunder Cape, and in the town-
ship of McTavish, consisted of supplementary details in reference to the
rocks described in my report for 1869, and which can only be shewn upon
the maps, besides notes on the mines and mineral veins of the region.

The banks of the Kaministiquia River between the junction of 1ihe
Mattawa and the Grand or Kakabeka Falls, present an extensive section
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of the Huronian rocks. In addition to what is stated in reference to

them in my report for 1869, Geological Survey Reports of Progress

1866-69, pp. 829-881, the following particulars, from our observations

of last year, may be mentioned. At the second portage below the

mouth of the Mattawa, which occurs at about six miles from that point, the

rock consists of an olive-grey and light greenish-yellow fine-grained, Knife Portage.
nacreous mica schist, running S. 60 © W. At the head of Knife Portage,

which is met at about seven miles below the Mattawa, the rock is a dark

grey compact quartzite, holding clear grains of the same mineral. Por-

tions of the rock are micaceous. Some of the bands crossed on this

portage have rusty surfaces, owing to the action of the weather upon the

numerous small grains of iron pyrites which they contain. The dip isa

little north of west at an angle of T0°. At the I-s-kapi-sing Portage,lis-kupl -sing:
about thirty chains below Knife Portage, a fine-grained green mica schist Fortage

is exposed in a cliff running some distance along the east side of the river.

The cleavage, which runs diagonally across the cliff, strikes 8. 55° W.,

the dip being north-westward at an angle of 60 °. The schist contains

elongated straggling white quartz patches and breaks up into large ligni-

form splinters. At the head of the Island Portage, about a quarter of a Isiand Portage
mile below the last, the rock is fine grained ribboned felsite schist, of a-

dark grey color with purplish and greenish layers. It dips N.45° W.

<70° and is underlaid, to the south, by greenish dioritic schist. At a

portage about a mile further down, or about four miles above the Grand

Falls, the granitic gneiss, referred to at page 329 of my report for 1869, Granitic gneiss.
is exposed for a distance of fifteen or twenty chains along the river.

Between this point and Lost Portage, about three miles further down, the Lost Portage.
river runs about W. 8. W., or with the stratification or cleavage of the

green schist, which dips northward at an angle of 70°. Lost Portage

is the first above the Grand Falls, or the second in ascending the river.

It passes over a fine grained quartz and feldspar rock, which is usually Quartz and
light grey, but sometimes pinkish in color. Although its stratification is depnrrocks
not distinet, it holds elongated schistose patches of a darker color than the

rest, and, indeed, large portions of the mass have a schistone structure.

The stratification of the hornblende schist, which occurs at the head of Hornblende,
this portage is very regular and dips a little north of west at an angle of

60°. It is cut by veins and patches of rock of precisely the same

character as that of the great mass lying lo the south of it, which has just

been described.

About a mile below the Grand Falls, the smoke-colored cherty slates of Grand Falle
the Upper Copper-bearing series were observed on the west side of the river, cherty slates.
to dip northward, or up stream at a very high angle, and a short distance
further on, southward at deereasing angles, and finally to become nearly
hori=ontal and they are then overlaid by the thinner black silicious shales.
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e e The surveys which have been made during the past year of the new

t?wnships, called Blake, Crooks and Pardee, lying between the Kaminis-

tiquia and Pigeon Rivers, have been of much service in giving us the
oty vooee o natural features of that region. It appears that the greater part of the
CRPRedY % area is occupied by the slaty rocks of the lower portion of the Upper

Copper-bearing series, and that the trap overflow crowns only the tops of

the higher hills. Mr. Hugh Wilson, P. L. 8., who made these surveys

for the Crown Lands Department of Ontario, informs me that a band or
Dyke of crysta-dyke of coarsely crystalline diorite or syenite about twenty chains in
“diorite. .width, running south-eastward or in the direction of Victoria Island, is seen
in section 9, Concession IX township of Blake, and cuts the slate range
lying to the north-westward in section 11, concession VIL.

Although erruptive trap dykes are so numerous along the shore and
among the islands in front of these townships, Mr. Wilson observed very
few in the interior. This would correspond with our own observations to the
Silver Telet north and north-eastward. The Silver Islet dyke, which is peculiar in its

character and composition,and averages about eight chains in width, appears
to run continuously through McKellar’s, Thompson’s, Spar, Jarvis’s and
Victoria Islands,to McKellar’s Point. From this locality, it has been
traced by reliable explorers for some miles inland, curving gradually to
the west and finally north-westward.

ruptive dykes.

International Boundary from Lake Superior to Whitewood Lake.

Grand Portoge.  Grand Portage, by means of which the rapids and falls in the lower
part of Pigeon River are avoided, is about ten miles in length and lies
wholly in American territory. No rock in situ was observed on the trail

Soil. itself, which passes through a hilly country overspread with gravelly earth
and brown clay with boulders; but the prevailing trap of the country

Trapblufis.  rises in bluffs in a few places at no great distance from it. At Partridge
Portage, where there is a beautiful fall on the Pigeon River, a large trap

Dyie gt Part dy].ze cui.:s thrcfuglf green arenaceous slate of the Upper Copper-bearing
series, disturbing it to some extent. On the upper side of the fall the
slates dip south at an angle of about twenty degrees. On the portage at

Mountain the east end of Mountain Lake, rusty silicious slates with thin layers of
impure hematite are exposed, dipping south at an angle of from ten to fif.

“teen degrees, and capped to the southward by the common dark grey trap
of the country. The water of the next lake eastward of Rose Lake flows
both ways, when high, but only to the Arrow River when low, so that the

Height of Land. height of land may be considered as intersecting the portage which leads

Guo-fiint Lake. from it to Rose Lake. The hills along the south side of GunAflint Lake
consist of trap, but on the north side, near the western extremity, asilicious

State, dolomite slate occurs, dipping N. <25°. It is interstratified with beds of a bright

Aand breccia.
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yellow-weathering grey dolomite and others of a breceia, which is made

up of fragments of chert and slate, lying at all angles to each other and
resembling very closely the brecciated beds of the same formation which

occur near the head of Thunder Bay. A short didtance further west on

the same shore, at the narrows where the canoe-route turns north-westward,

a light pinkish-grey granite begins. It consists of feldspar and quartz, with a granite begios.
little mica, and is divided by natural joints into fine rectangular blocks which

would be suitable for building. These rocks rise into a series of hills

called the ¢ Giant’s Range,” which runs for many miles in a N. E. and Gisnt's Bange..
8. W.course. The same kind of granite continues to be largely exposed

all along the route to near the western extremity of Seiganagah Lake seiganagan
where it becomes replaced by Huronian schists. At & point about a rnile ilctﬁkrl:nhn
east of the place where the boundary line leaves Seiganagah Lake, a rusty

brown altered sandstone is exposed, containing small white quartz pebbles, Altered sana-
about the size of peas, very thickly disseminated in some of the beds, Somernata,
which vary from two to eight inches in thickness and strike N. 30° W.

with an inclination to the south-westward of about 70°. At the small chan-

nel, by which we leave the western extremity of Seiganagah Lake and en-

ter Poplar Lake, the rock consists of altered yellowish-brown sandstone with

beds of soft green argillite, which, under the influence of the weather, be-

come red, to a depth of half an inch. The strikeis about N.N. W. At

Poplar Portage which leads from Poplar to Otter Lake, and on the shores

of Poplar Lake a short distance before coming to the portage, the rock is

amassive dioritic schist, some portions being dark and others light gteyish-

green incolor. Itisof a conglomerate character in some parts, and is Dioritic ana
associated with compact brittle cherty felsitic slate of a drab grey ecolor, Shageey et
and having a conchoidal fracture. Poplar Lake is the small sheet of water Poplar or,
called ¢ Swamp Lake” on the Boundary Commissioners’ map. The next Laker "
lake to the westward marked ¢ Cypress Lake’ on the map, is known inotteror
the country as Otter Lake. Itis about five miles in length,and along its Laer
shores are exposed a variety of dioritic, argillaceous and silicious schists, Various schists,
running nearly north and south and dipping generally eastward at a

moderate inclination, but in some places westward, at high angles. Little

Knife Portage leads from the west end of Otter Lake to Knife Lake. Littlo Knito
It derives its name from the sharp edges of a dark colored splintery Fortage
chert-rock, which here forms a considerable band dipping westward at Chert-rock.
an angle of T0° to 80° and rising into a cliffon the eastside of the portage-

trail. This rock resembles the dark cherty slates near the base of the

Upper copper-bearing series, except that it does not separate like them,

along the lines of stratification. At the Little Knife Portage the chert

band is overlaid or followed to the westward, by light greenish-grey
quartziferous dioritic schist, with bands of dark grey compact felsitic sohists.
quartzite and altered sandstone. At short distances west of the portage
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these rocks strike S. 15 to 80° W. and dip to the westward at an angle
EniLake  of about 80°. Knife Lake is about ten miles long. On the north shore
at about a, mile and a half west of Little Knife Portage, the rock is alight
grey granular quartzite or altered sandstone, with small specks of iron
pyrites thickly disseminated through it. At the Narrows of Knife Lake,
three miles from the east end, a slightly calcareous dark green dioritic
schist is associated with a light clive colored cherty or chalcedonic rock
which is translucent on the edges. Two miles west of the Narrows or
about the middle of the lake a very dark or nearly black chert-rock occurs
with dioritic schist on either side. Between this point and the west end
of the lake, the rock along the north shore consists of dark hard argil-
laceous slates with cubic crystals of iron pyrites. The strike is here nearly
due west. At the Big Knife Portage at the west end of Knife Lake,
argillaceous cherty, dioritic and grey finely granular silicious slates are
wig Knite Por- Tt with. At the S, E. end of the portage the strike is 8. 80° W. and
. at the N. W. end, 8. 75° W. Near ‘the north end of the portage, a dyke
of dark crystalline trap, ten feet wide, cuts the slates and runs 8. 50° W.
Similar slatés continue with a south-westward strike for the next two miles,
Carp Portage. when we arrive at Carp or Sucker Portage at the east end of Birch Lake.
Here we meet with a dark greyish fine-grained glossy clay slate,approaching
the character of roofing slate. It holds small lighter grey calcareous
patches and strikes 8. 556° W., the bedding or cleavage being vertical. My
Whitewood  examination of Whitewood Lake only extended to the long poidt on the
ke, Canadian side, between six and seven miles from the eastern extremity.
The only rocks observed around the lake consisted of rather fine grained,
Syenite. bright, light grey and reddish-grey syenite. It consists of crystalline white
or red feldspar and black hornblende with more or less quartz in some parts.
Namelof_the Basswood trees were not seen around this lake, nor indeed anywhere
in this part of the country; and the lake is said to derive its name, Lac de
Bois Blane, or Whitewood Lake, from the whitewood or balm of Gilead,
a kind of poplar, so that the name ¢‘Basswood Lake,” which is some-
times given to it, would appear to be incorrect.

Lastern section of the Red River Route.

In the Report of Progress for 1869, pp. 821 to 881, I have described

the geology of the country traversed by the Red River road from Thunder

Faministiqua B8y to the crossing of the Kaministiquia River. From the latter point to
Pavawen'®  the outlet or eastern extremity of Shebandowan Lake, greenish-grey,
Lo micaceous and dioritic schists are exposed at intervals all along the road.
The general strike is west, varying to about ten degrees on either side of

that course. Where the road crosseg the Mattawa River, about five miles

from its junction with the Kaministiquia, thin bands of fine-grained
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greenish-yellow nacreous mica schist occur in the greenish-grey dioritic
schists, which here strike S. 80° W. About half way from this point to
Shebandowan Lake the strike in the same kind of rock has changed to N.
80° W. Around the outlet of Shebandowan Lake, the rocks consist of schists at
soft glossy greemsh argillaceous mica schist and greyish-green soft dioritic 8:3%&‘.2“‘*
schist, all running 8. 85° W., the cleavage or bedding being vertical. These
schlsts continue along the lhores of the lake for about three miles west
of the outlet, beyond which, the shores for seven miles consist of a light
colored syenite, composed of white, pink and green feldspar and green Beit ofsyenite.
hornblend with grains of quartz in some parts. These rocks appear to
form part of the Giant’s Range, which presents a breadth of thirteen or
fourteen miles of granite rocks between Gun-flint Lake and the northern
part of Seiganagah Lake. From the west side of the syenitic belt on Sheban-
dowan Lake to the Kashabowie Portage, a distance of six miles, the shores
are occupied by greenish micaceous and dioritic schists. Some of the latter genists of
are of a conglomerate character, and many of the enclosed pebbles are of PR vt et
large size. Patches of granite occur here and there among these rocks. At Lnte.
the Narrows, about three miles east of Kashabowie Portage, the strike of
the schists is 8. 65° W.,and the dip north-westward at an angle of about
80°. In this neighborhood the vegetation has been burnt off the hills, and
the stratification of the schists is rendered conspicuous by broad bands Consplouous
weathering to different shades. At the Kashabowie Portage the rock is a of schists.
rather light greemsh-grey, fine-grained dioritic mica schist with strings of
quartz running with the strike of the cleavage or bedding, which is S. 609 gashsbowie
‘W., corresponding with the general course of the north-west shore of She-"""**°
bandowa.n Lake. We were given numerous specimens of quarts containing .
copper pyrites, said to have been taken from veins on the shore of the copper ore.
lake, about a mile and a half westward, and two miles eastward of the
portage. After crushing all these together a sample of the average yielded
0.146 oz. of gold and 0.292 oz. of silver to the ton, according to an assay
made by Mr. Hoffmann.

Around the shores of Kashabowie Lake, banded gneiss oceurs in the central Kashabowle
part, and what appeared to be Huronian schists for about two miles from the
outlet, while around the northern extremity there is a variety of syenitic syenite.
rocks, none of which show any stratification. The height of land passes Height of 1and.
between a pond near the head of Kashabowie Lake and the south-eastern
bay of Lac des Mille Lacs. A portage, about amile in length, over toler- Portage.
ably level ground, leads from one to the other. The rocks on this portage
consist of moderately coarse grained greenish-grey mica schists. The Mica schiste.
strike of the bedding is west, and that of the cleavage west-south-west.
At the north end of the portage the vertical edges of the schist show
numerous small lumps and strings of white quartz. The latter are some-
times crowded closely together and, curving with the contortions in the
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Notossils.  schists, have occasionally a skeleton-like appearance, which has given rise to
- reports of the discovery of fossils at this locality. Between the Height-of-

Land Portage and Barrel Portage, at the south-western extremity of

Diorites, Mille Lacs, the rocks observed along the southern shore consist of rather
soft massive greenish-grey diorite till we come to within about four miles of

Barrel Portage, when Laurentian gneiss begins. In some places in this

interval the bedding appears to run south-eastward, and in others south-

westward, but it is difficult to distinguish the stratification from the joints

and cleavage. At a point six or seven miles from the Height-of-Land

Portage, the diorite is associated with a greenish and - yellowish-grey

quartz rock, having smooth-surfaced partings and holding clear grains of

Gneiss begins, quartz. From the point on Mille Lacs above mentioned, (about four miles
north-eastward of Barrel Portage) in going south-westward all the way to

Sturgeon Lake, the only rocks met with are micaceous grey and red

Strike corres-  gneiss, sometimes passing into mica schist with veins of granite. In this
Shain oflakes. interval the strike was ascertained in about twenty localities along the
route, and found to be 8. 80° W. except in a few instances, where

it varied from S. 50° W. to 8. 70° W., and has thus the same general

course as the chain of lakes constituting the route. The dip is almost as

frequently to the southward as to the northward, and the angles are gen-
erally high.

From Whitewood Lake to Sturgeon Lake, on the Red River Route.

Thig route leaves the north-eastern extremity of the eastern part of

of Whitewood Lake and joins the Red River route at a narrow place
Courseofroute. about three miles south of the head of Sturgeon Lake. Tne first two-
thirds of our course lay nearly north to Pembina Lake, and the remaining

Distances.  third ndrth-westward to Sturgeon Lake. The distance, according to my
plan, is twenty-seven miles in a straight line, or forty by the canoe route.

North Portage.  Litaving Whitewood Lake, by what ie called the North Portage, half a
mile in length, we arrived at a lake three miles long, running in & north-

easterly direction. A. red granitic rock was exposed all around the shores

BurntPortsge. of this lake. From the head of this lake, Burnt Portage runs east fifty
chains to a pond, from which another portage twenty-eight chains in

Leke Agnes. length, running northward, brought us to the south end of Lake Agnes. In
the neighborhood of these two portages the rock assumes a gnessoid

aspect, holding a fow lenticular bands of grey micaceous and hornblendic

schists, and others of fine-grained red quartzite, running 8. 25° to 35%

W., in a matrix of a reddish granitic character. Lake Agnes has a very

straight northern course of thirteen miles, and varies from a few chains fo

River fromy & Tile and a-half in breadth. A river from Seiganagah Lake enters the
Selganagah  eggt side about a mile from the southern extremity, falling perpendicularly
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a height of about forty feet, almost directly into the lake. The outlet,

which is said to flow to Whitewood Lake, leaves the,western side about

half way down the lake. The shores are high and bold, the rocks in some

parts rounding abruptly down to the water’s edge. The red gneiss which
prevails all around the lake, has an average run of about S. 10° W,, and

dips westward at angles varying from 45° to 90°. On the portage from

the northern extremity of Lake Agues, a grey variety of gneiss dips S.

50° E. < 756° Along the western shore of Pembina Lake a similar gneiss Pembina Lake.
runs a little west of north. This lake receives the Ka-wa-wi-ai-ga~mog
River, which flows south-westward from the height of land near the west

end of Shebandowan Lake. At a sudden bend, or elbow, to the south-

ward, in the outlet of Pembina Lake, we came upon a band, fifty chains Bard of mica
in width, of fine-grained grey mica schist with garnets, running S. 85° W.

and dipping north-westward at an angle of 70°. A vein of quartz occurs Vetn.
here, varying from one to two feet in thickness, and running more nearly

south than the strike. It holds patches of yellowish bitter-spar on the west

wall. A specimen from one of these, assayed by Mr. Hoffmann, yielded

no trace of either gold or silver. From this point to ¢ Sturgeon” Lake, Gaeiss to
massive gneiss prevails. It is sometimes reddish, bnt generally grey in Lake.
color. At the Snake Falls, about half way between Pembina and Stur-

geon Lakes, the stratification is distinctly seen, and runs 8. 40° W.,

while on the western shore of the upper part of Sturgeon Lake, it runs
nearly east and west.

Valley of the Black Sturgeon River.

The additional investigations in the valley of the Black Sturgeon River
were performed by Messrs. Barnston and Lount, and consisted of a fur-
ther examination of rock exposures near the main river as far up as Non-
watan Lake, a traverse from the neighborhood of that lake southward to Traversesmade.
Mud Lake, and thence to Lake Dufferin, a distance of eleven miles, and
another traverse from the last lake south-eastward to Cranberry Bay, at
the head of Black Bay, a distance of about thirty miles. ~These explo-
rations resulted in confirming the correctness of the gemeral geological resuits.
desoription of the valley of the Black Sturgeon River contained in my,
report, 1869, (Geological Survey Reports of Progress 1866-69, pages
384-336,) and in extending our knowledge of that region. The Upper
Copper-bearing rocks appear to extend to a distance of about twenty miles
west of the Black Sturgeon River, all along the section below Black Sturgeon
Lake. They consist of a great variety of reddish and greyish sandstones.cnaracter ot
and marls, more or less indurated, and generally calcareous, together with ™™
dark silicious argillaceous and feldspathic slates, the whole lying nearly
horizontally. They are cut by dykes of compact crystalline dark greenish-
grey trap, and in the higher hills are capped by the great horizontal over-

H .
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flow of trap. The latter is generally more friable and coarsely crystalline
than the trap of the dykes, and has usually a yellowish shade, especially
near the surface, and also a lighter color.  As stated in my report for
1869, (Reports of Progress 1866-69, page 888,) there is a consider-
able tract of comparatively level land lying to the westward of Black
Sturgeon Lake and the Nonwatan Lakes; but south of this region the
country is much broken by bluffs of the sandstones, marls and overlying
traps.  The only Laurentian gneiss met with, consisted of a small ridge

protruding through the red indurated marl at a point about fifteen miles
north of Cranberry Bay.

Route from Lac des Mille Lacs, via Lonely Lake, to Lake of the Woods.

As already stated, the southern shores of Lac des Mille Lacs are com-
posed of Huronian slates. Proceeding through the lake from the Height-
of-Land Portage, towards the Seine River, which constitutes the outlet,
Laurentian gneiss was firsé met with a ghort distance north of the en-
trance to the narrow south-western arm of the lake, which constitutes a.
part of the Red River route. It was the only rock observed around the
north-western shores of the lake, and down the Seine as far as we followed
it. The gneiss in this region is of a massive character, with the bedding
usually much contorted. A grey color prevails, but there are also some
reddish bands. The average strike is about 8. 70° W. In the neigh-
borhood of the outlet of Mille Lacs the dip is mostly northward, at angles
varying from 45° t0 90° ; but at Pike Lake on the Seine, ten miles below
Mille Laes, where the bedding is very distinot and less contorted then
above, the dip is northward but at very high angles. At one place on
the hills on the north side of Pike Lake, a beautifully banded, micaceous
but massive variety of gneiss has a local strike, bearing N. 76° W., the
bedding being vertical.

We left the Seine by way of a small brook from the north, named
Brush Creek, which enters the river between three and four miles below
the branch called the Fire-Steel River, which also enters on the north side.

The first small lake on Brush Creek occurs at about a mile and a-half
in a straight line north-west of the Seine. ~The Huronian schists appear
to begin near this lake. They are well exposed in the burnt hills about
a mile to the north of it. Here they consist of fine-grained greenish ar-
gillaeous, micaceous and dioritic bands, in some parts quite calcareous, and
holding numerous strings of cale-spar. In one place there is a band of
yellowish-grey or drab earthy dolomite thirty feet thick. The weathered
surface of this band becomes converted into a brownish-yellow ochre, indi-
cating a large proportion of iron in the rock. The strata are here verti-
cal, and run N. 60° W. They are cut by a vein of quartz six feet in
width, which crosses Brush Creek about a mile and a-half above the first



REPORT BY MR. ROBERT BELL, C.E., F.G.8. 99

lake and runs N. 80° W. It contains crystals of calcareous spar and

ochrey patches near the weathered surface. Seven specimens broken from

different parts of the vein on being reduced together so as to re-

present an average, were assayed by Mr. Hoffmann, and found to yield Asay.
neither gold nor silver. A band of yellowish-grey dolomite, which in one

place is ten feet wide, accompanies this vein on the south side. ~Numer-

ous smaller quartz veins, one of them two and ahalf feet thick, were Other quarta.
found in the hills near Brush Creek for a distance of five miles north of

the one just described. At the third portage on Brush Creek which oc-

curs at about two miles above First Lake, the dioritic schist is of a com- Dioritic schisté.
pact dark greyish-green character, holding numerous grains of common

and magnetic iron pyrites, and looks promising as a matrix for copper-

bearing veins. About three miles farther on, or five miles north of First

Lake, the greyish-green schists are very dolomitic, and among them Detomitia
a band of pure white quartziferous dolomite was observed. A fine-

grained dark grey quartzite, with a westerly strike, was found in a hill Quartsite.
about a mile west of Brush Creek, and geven miles north of First Lake.
Huronian schists of the various kinds first described as occurring on this

brook, prevailed as far as Pyramid Lake at its head, where they became

replaced by fine-grained reddish granite ; so that the breadth of this Hu- Breadthot .
ronian band would appear to be about eight miles at right angles to its

strike.

Squirrel Portage, half a mile long, leads from the north-west bay of o water-shea.

" Pyramid Lake across the height of land separating the waters of the

Seine from those flowing towards the English River, to a pond at the head

of Carr’s River, so called after Mr. Carr, C.E., whose section of the carrs River.
Canada Pacific Railway exploration line crosses this stream. The general

course of Carr’s River is about due north for upwards of thirty miles, in

a straight line to Mattawa Lake, into which it discharges. The rocks of

Squirrel Portage and of the country on our course for the next eight

miles, consist of granite, varying from a light red color and fine texture Granite.

to a light grey color and coarse texture. There is then an interval of

about two miles of massive reddish gneiss with a north-westward strike.
Continuing northward, the gneiss is followed by two or three miles of fine- gnesss.
grained green mica schist and slaty felsites with intercalated veins Oftl}gllga::gi&t
reddish granite, running, first to the north-westward, and further on o granite.

the north-eastward and all dipping to the eastern side. These exposures

appear to be near the western extremity of a bend in the Brush Creek Probable fold
band of Huronian schists, which probably corresponds with the bend in the '
Minnietakie band, which occurs at the Lake of the Woods, and will be

described further on. The junction of these schists with the Laurentian Laureatisn
gueiss to the north, appears to take place about the point where the 5" %™*
Canada Pacific Railway trial-line crosses Carr’s River, which is at about
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twenty-one miles north of the Seine. About four miles further north this

Selwyn's Lake. river enters Selwyn’s Lake. Massive grey micaceous gneiss, with very dis-
tinct bedding, running about S. 45° W. with a vertical dip, is well exposed
around the shores of this lake. Similar gneiss, but with a general dip to

Smeles dipping the east-ward, is seen all along the lake-like expansion of Carr’s River as
far as Mattawa Lake. The canoe-route, which we followed, leaves the
north-eastern part of Mattawa Lake by a short portage over a rocky ridge,
and passing through Bell's Lake, reaches Sturgeon Lake, eight miles from

Qutlet of Mat- jtg south-western extremity. The river which discharges Mattawa Lake
flows from its western side, and appears to be identical with the stream I
have called Drummond’s River, and which joins the Sturgeon Lake River

Stargeon Lake gt Kitchisagi or Big-inlet Lake. I may here remark that Sturgeon Lake

River is not the outlet of Sturgeon Lake, but another river, a part of

which is followed by the canoe-route from Lonely Lake to Sturgeon Lake.

The outlet of Sturgeon Lake is near its northern extremity. Around

Mattawa and Bell's Lakes the strike of the gneiss, which is usually grey

and micateous, varies from S.W. to W.8.W.

The Hurcnian schists again appear at the place where we came upon
Sturgeon Lake, at eight miles from its head or south-western extremity.
Here they consist of fine-grained shining grey mica schist, running S. 70°
W., and dipping northward at an angle of 70°, They contain numerous
Quartz veins.  irregular quartz veins holding ochrey patches. A specimen broken from one
Assay. of these veins, about a foot thick, is found by Mr. Hoffmann to contain

neither gold nor silver.

Sturgeon Leke.  The islands which we examined in the centre of the lake on our
way to the south-western extremity comsist of dark green, soft dioritic
schist, running in the same south-westward direction as the lake itself.
The portage at the head of the lake is forty-five chains long and runs
west to Young’s Lake. At this lake the rock has the same strike and
consists of green dioritic schist, studded with small ecrystals of cale-spar
and feldspar, which give it a finely porphyritic appearance. It also holds
specks of copper pyrites.

stargeon Laxe  From the head of Sturgeon Lake our general course was due west by

/A compass for about thirty-two miles in a straight line, at the end of which
distance, we came to Minnietakie Lake. In the first half of this interval

Soven Lakes. We passed through seven lakes, the waters of which flow westward, the

. one into the other, and all finally discharge by the Sturgeon Lake River

Canada Pastsc into Minnietakie Lake. 'The exploratory line of the Canada Pacific

Sathray fne Railway touches the south-west extremity of Sturgeon Lake and going
westward passes between the third and fourth of the small lakes just re-
ferred to and crosses the Sturgeon Lake River at the outlet of the
geventh of the chain.  This lake receives the river which flows from
Night Owl Lake, lying to the south-westward, and is said to be the

Huronian
schists begin.
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beginning of the canoe-route to Fort Frances. Between this seventh lake Route to Fort
and Minnietakie Lake the Sturgeon Lake River receives a considerable

tributary from the southward, which we named Jarvis River, after the Jarvis River.
chief engineer of division L of the Canada Pacific Railway Survey.

Huronian rocks were observed around all the seven lakes except the fifth Huronian

or most southerly of the group called Kitchi-sagi or Big-inlet Lake, on

whoso shores various kinds of Laurentian gneiss occur. The Huronian

rocks in the neighborhood of these lakes consist of green diorific and

glistening greenish mica schist. Light grey granite occurs on the fourth grantte.

lake near the trial-line for the Canada Pacific Railway, and a finer-grained

red variety of the same rock where the line crosses the outlet of the seventh.

At the rapids, about two miles below the last named point, the rock consists

of adark green variety of diorite, thickly studded with crystals of black Horblendis
hornblende about the size of peas. In some parts it also holds scales of ™ BT
black mica. Itappears to be bedded and to have an eastward dip. The

Sturgeon Lake River is very rapid for about a mile before falling into

the southern extremity of Minnietakie Lake. The rapids terminate in a
perpendicular pitch of about seven feet, called the Minnietakie Fall, just minnictakie

at the head of the lake. Here the rocks consist of green dioritic and ™™

glossy greyish-green micaceous, argillaceous and chloritic schists. Some of various schista-
the bands contain much calcareous spar, which, by dissolving away un-

der the influence of the weather, gives rise to rough and pitted sur-

faces. The strike is 8. 85°W., with a southward dip at an angle of 60°.

The greatest length of Minnietakie Lake, according to Mr. Jarvis, is minntetakie
about twenty-five miles in a western course from the Minnietakie Fall, “***

From this fall to the outlet, a distance of ten miles in a straight line,

our course lay through an archipelago of islands which fills up the north-

eastern part of the lake. In this distance the rocks consist of greenish

Huronian schists mostly of a dioritic character. The strike, which Was strireotdioritic
ascertained in numerous places, varies from 8. 50° W. to 8. 75° W.,"he
except at one spot, where it was N.50° W. A narrow ridge of rock at

the north-western extremity of Minnietakie Lake, separates it from Abram’s

Lake, into which it discharges through Abram’s Chute, with & fall of Apram’s Chate.
three or four feet. The dioritic schists are here of a conglomerate char-

acter, being mottled by small hard reddish patches, which appear to be

pebbles, They also-contain quartz, epidote and feldspar, and specks of

copper and iron pyrites and of specular iron. Abram’s Lake has a metaniterous .
breadth, on our course (which continued to be north-westward), of upwards "

of four miles. In this interval the average strike of the green schists is

about 8. 20° W. At the narrows which separate Abram’s Lake from

Pelican Lake, lying to the north-west of it, the rocks consist of green

epidotic and dioritic schists, with large patches of fine-grained grey granite,

The schists are cut by numerous quartz veins, from six inches to a foot Quertz veina.
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thick, running south-south-west and holding specks of iron and copper
pyrites. A sample, representing the average composition of two specimens
from one of these veins, has been assayed by Mr, Hoffmann, and found to
yield no trace of the precious metals.

Pelican Lake is four miles broad in a north-westerly direction. A strong
rapid occurs at the outlet, called Pelican Falls. The rock at the head
of the rapid consists of crystalline dark greenish-grey hornblende schist,
which is cut by rectangular joints and splits into remarkably even slabs
along the cleavage planes, which are vertical and strike S. 85° W. Lau-
rentian gneiss, somewhat contorted, but having a general south-westward
strike, begins at the foot of the rapids, only seventeen chains further on.
Around the northern part of Pelican Lake, the rocks consist of reddish
micaceous gneiss and mica schist, standing on edge and striking very
regularly S. 80° W. These rocks form the commencement of the great
Laurentian area of the Lonely Lake region.

Huronian band  The Huronian schists which have been described as eontinuing from the

80 miles wide.
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gouthern shore of Sturgeon Lake to the outlet of Pelican Lake, appear to
have a breadth across the strike of about thirty miles. Although the
course of the strike is somewhat sinuous, its gemeral direction is about
W.8.W., which would bring it to Lake of the Woods, where the Huronian
rocks are again largely developed. They have also been noted at vari-
ous places in the interval by Mr. Jarvis, Mr. W. W. Russell and others,
and there appears to be no doubt that the Minnietakie and Lake of the
Woods bands are identical.

Two miles below Pelican Falls, the Sturgeon Lake River turns off to
the north-eastward, or at right angles, but the canoe-route continues
north-westward. After passing over three lakes and two portages, we
arrived by a stream called Canoe River at a point on the south shore of
Lonely Lake, about thirty-two miles north-west of Minnietakie Falls. From
the Pelican Falls to Lonely Lake the only rocks seen were mniassive Lau-
rentian gneiss, all striking south-westward.

The Hudson’s Bay Company’s post on Lonely Lake is situated on the
north side of the White Pine Narrows, which are about three miles west
of the mouth of the Canoe River. A long point, running up from the
south side, here contracts the lake to about half-a-mile. The extremity
of this point is rendered eonspicuous by a clamp of white pines, and the
name O-biji-koka, or Lake of the White Pine Narrows, which the In-
dians gave to Lonely Lake, has reference to this locality. This large lake
is also called by different persons, or on different maps, by the various
names of Lac Seul, Sal and Sel, Lake Saul and Salt Lake ; butI prefer to
adhere to the name Lonely Lake, by which it was also known in my
report of 1869. ) '

West of the Hudson’s Bay Company’s post, the general direction of
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Lonely Lake is a little north of west. Its width varies from a few chains
to eight or ten miles, but we passed some bays which were so deep thatDeep bays.
we could not see to their extremities. From the mouth of Canoe River to
the outlet of this lake, the distance, according to my plan, is about forty-
eight miles, and the Indians say that the eastern section of the lake,
which runs & little north’ of east, is nearly as long, so that the whole

length of Lonely Lake will not be far short of one hundred miles. Length of .

The rocks observed around the shores of the western section of this
lake consist entirely of Laurentian gneiss, all having a west-south-westerly gneiss sround
nely Lake. ,
strike. We noted many varieties among these rocks, but none of them are
remarkable or require special description.

From the outlet of Lonely Lake to Separation Lake a distance of Eaglish River.
about fifty-five miles in a straight line, according to my plan, the English
River consists of a chain of twelve lakes connected by chutes, narrows
or short stretches of river. At ten miles from Lonely Lake, it receives
the Mattawa River on its north side, and at about forty miles, the river Branches.
ayhich discharges Wabigoon and Eagle lakes, lying to the south.

"The rock in this district consists of Laurentian gneiss, having the same Laurentisn
west south-westward run as around Lonely Lake. About the outlet the Micaocoons
gneiss i3 very micaceous, and is cut by numerous granite veins, mostly Sramie voins.

running with the strike, which iz here nearly due west. The granite,

as in many other places, may here indicate the proximity of a band

of Huronian schists. The Indians at the mouth of the Mattawa River

showed us specimens of a soft, grey, uncrystalline slate, which they carve

into pipes, and informed us that they obtained it from the solid rock atFipestone.
‘O-nimini Sagaigan or Red Paint Lake, which, from their description,

would appear to lie about five miles north of the junction of the two rivers.

These facts appear to show the existence of another band of Huroniann_ pable Huro-
rocks, which, judging from the strike, would be identical with the one nien band.
observed below the junction of the English with the Winnipeg River.

From the extremity of the southern arm of Separation Lake to Sandy Canoe-route
from Separation

Bay on the Winnipeg River the distance in a southerly course, is only five Lake to Sandy
miles. A canoe-route over five small lakes and five portages, leads from *
one to the other. The general upward course of the Winnipeg River Winnipeg
from the portage into Sandy Bay to Rat Portage is about due south, and "
the distance, according to my map, about twenty-four miles. Rat Por- Rat Portage.
tage is at the head of the Winnipeg River or outlet of Lake of the Woods,
and is thirteen chains in length. The only other portage which we passed
in ascending this river is the one at the Dalles, eight miles below Rat Por- The Dates.
tage, and which is also thirteen chains in length.

The Laurentian gneiss, which is the only rock along the section of the Gneis.
Winnipeg River which I examined, strikes generally about south-west.
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Conformanle  The junction of the Laurentian rocks on the north with the Huronian
arostan ™ chists of the Lake of the Woods on the south, takes place on Rat Port-
R age. The two rocks are seen almost in contact with each other, and have
the same strike and dip.
In going south-westward from Rat Portage to the entrance to the North
Lakeofthe  West Angle of the Lake of the Woods, a distance of about forty miles, the
rocks observed on all the islands consist of Huronian schists, with asso-
Gnelss begins. ciated granites. Laurentian gneiss begins just where we entered the
creek leading to the government station on the route to Red River. Dr.
Dr. Bigsbys  Bigsby, in his map of Lake of the Woods, published in the jeurnal of the
o Geological Society, Vol, VIII, p. 400, shows gneiss all along the main
north-western shore of the lake. At Rat Portage the strike of the Huro-
Coures of nian schist, as well as of the Laurentian gneiss to the north of i, is 8. 75<
mﬁn- W., but it curves gradually round to 8. 456° W. before reaching
Muronisnrocks. the North-West Angle. An island, lying about twenty miles from the
North-West Angle, on the travelled route to the mouth of Rainy River, was
found by Mr. Maynard, one of my assistants during the past season, and
also by Mi. W. W. Russell, who assisted me in 1869, to be composed half
of Laurentian gneiss and half of Huronian schists. Dr. Bighsy’s map,
above referred to, and other sources of information show the Huronian
schists to run easterly along the northern shore of the southern part of
Lake of the Woods. Af this part of the lake, according to Dr. Bigsby,
they turn round to the southward, leaving Laurentian gneiss between
them and the eastern shore of the lake all the way to the mouth of the
' Rainy River. Laurentian gneiss is known to exist elsewhere aromnd the
southern part of Lake of the Woods, and I found it exposed at intervals
Gneiss on Rea  along the road to Red River, for about thirty miles westward of the gov-
HiverBoed: " ornment station at the North-West Angle. Mr. Maynard found a fine~
RamyRiver. grained dark green mica schist running across the Rainy River at the Long
Tort Frances. Rapids, and Laurentian gneiss at Fort Frances. All these facts appear
to show that the boundary between the Huronian and Laurentian rocks,
skirts the north-western shore of Lake of the Woods from Rat Portage to
the north-west angle, and then, curving round, strikes eastward to the
eastern bay of the lake, and thence southward to Rainy River.
Goologioal On the islands between Rat Portage and the North-West Angle we met
of the Woods. with a great variety of chloritic, micaceous, talcoid, hornblendic, dioritic,
silicious and dolomitic schists of various shades of green and grey. Af
the western extremity of a large island, called Manitou-Minis, about
fifteen miles south-west of Rat Portage, a reddish-grey talcoid schist, run-
ning S. 80° W. dip to S. <80, is followed to the south by green dioritic
State conglo-  schist, full of white-weathering pebbles and boulders, the largest of which
are about two feet in diameter. The green schists are associated with
masses, apparently intrusive, of fine-grained reddish-grey granite, which
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again are cut by quartz veins. On an island about twenty-fivé miles south-

west of Rat Portage the bedding was observed to be horizontal, while the Bedding snd
slaty cleavage cut it at a high angle and ran about south-west. At schists.
another place about thirty miles south-west of Rat Portage, where grey

calcareous mica schist and dark calcareous hornblende schist occur, the

dipis 8.45° E. < 60°, arid both varieties are of a conglomerate charac- Conglomerates..
ter, the pebbles or lenticular patches ranging from an inch to a foot in

diameter. .On the above route we found some bands of a fine compact even-

grained light olive-coloured nacreous mica schist, suitable for hones, and we Compact

were given a specimen of the same kind of rock from an island which lies o
a few miles, in a southerly direction from Rat Portage. The green

chloritic schist at Rat Portage is cut by small lenticular veins of’ quartz. Quartz veins.
A specimen from one of these on being assayed by Mr. Hoffmann was found Asesy.

to contain no gold or silver.

GENERAL DESCRIPTON OF THE (FEOLOGY OF THE REGION NORTH-WEST OF
Laxe SuPERIOR.

Upper Copper-bearing Series. This series attains its greatest deve-
lopment in British territory in the geological basin of Nipigon, which Goologioal
includes the valley of the Black Sturgeon River and the shores of Black gon.
and Nipigon Bays on Lake Superior. The outline of the area occupied
by these rocks appears to have the form of an arrow-head lying due Qutlive and
north and south, the point lying north of the north-western bay of Lake .
Nipigon, and the opposite extremity at the entrance of Black Bay. Lake
Nipigon itself lies in the eastern half of this area. The length will be
about 170 wiles, and the breadth, in the latitude of the southern part of
Lake Nipigon, about 80 miles. The floor of this basin is overspread by
the slates, marls and sandstones of the series, lying nearly horizontally Horizontal
on the edges of the Laurentian and Huronian rocks, but they are covered® "
up and concealed in a large part of the area by the great trap over-
flows, which are thickest towards its central and southern parts and appear source of trap.
to become gradually exhausted towards the north. The source of these
great trappean flows is probably marked by the widely spread cracks and
fissares which are now filled with dense trappean rock, appearing in the
form of dykes that may be regarded as the roots, so to speak, of the over-
lying sheets of igneous matter : there may also have been vents in the
form of craters, and the same fissures and craters may have served as the
outlets through which the successive trappean outbursts made their way
to the surface. Some of the main vents from which the trap has flowed,
are probably to the southward within the space now covered by the
waters of Lake Superior, indeed it is probable that the several trappean
flows met with in this series had their origin within the area referred to.
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The evidence of this lies partly in the fact that these rocks are found on
all sides of the lake, but not at any great distance from it, and their
arrangement appears to indicate that they have been pressed, as it were,
against the older rocks forming the margin of the basin from a point
lying towards the centre. On the east side of Lake Superior, Sir W.
E. Logan has observed wrinkles on the surface of a bed of trap indi-
cating an easterly flow ; and, on the east side of St. Ignace Island, similar
wrinkles occur indicating a north-eastward flow, or towards and at right
angles to the main shore opposite. (Geology of Canada, pp. 71 and 72.) The
structure of a bed of trap which I observed on the Wabinosh route in 1871
appeared to shew that the material composing it had rolled forward in a
north-westerly direction, while still in a viscid condition. The greater
length of the area occupied by these rocks in the Nipigon basin is nearly
at right angles to the strike of the Laurentian and Huronian rocks lying
beneath them. If it were found desirable to give a shorter name to the
rocks of the upper copper-bearing series of Lake Superior, I would suggest

that of Nipigon. These rocks, as shewn on Sir W. E. Logan’s Geological
map of Canada, form a broad band along the north-west side of Lake

Superior, running all the way from Thunder Bay to Duluth, at the western
extremity of the lake. Within our own territory their north-western limit
runs inland in a general south-western course from the north shore of
Thunder Bay to Gun-flint Lake.

Huronian Series. In the region under consideration, the rocks which
Prevalonce of gre classified as Huronian consist principally of a great variety of crystal-
greenish sohists. A A | A . o
line schists, in which a greenish color prevails. In addition to these there
are greyish quartzites and schists, sometimes with iron, ore, massive green
Other rocks in - diorites which are sometimes porphyritic, and imperfect gneisses, Which
are usually finer-grained and less crystalline and hard than those of the
Granite azesz. T gurentian series. The areas of granite and syenite of this region, which
vary in extent from small isolated patches to ranges, many miles in length,
and differ considerably in composition, appear to be always more or less
intimately connected with the Huronian bands.

Conformity of A8 mentioned in the present and in my previous reports on this region,

Hivoniim rosks. the Huronian rocks appear to succeed the Laurentian conformably, the
distinction between the two being chiefly of a lithological character. As
nearly as the distribution of the to series can be mapped by means of
our present data, it would appear that the various bands of each set of
rocks in contact with each other, correspond in their general run, and

General strike. partake of the same curves and flexures. The general strike of both
series of rocks throughout the whole region is W.8.W.

Six bands of «s.  In going north-westward from Thunder Bay to Lake Winnipeg, six appar-

ently distinct belts of Huronian rocks are crossed. They appear to occupy
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long V-shaped basing in the folds of the Laurentian strata, and their ag-
gregate breadth is about half that of the Laurentian bands between them.
The first, or Thunder Bay band, has a breadth of about fifteen miles be- Tounder Bay
hind Thunder Bay, but appears to spread out to a greater width west of
the Kaministiquia River. I have observed Huronian rocks in the northern
part of the Battle, or Copper group of Islands, east of St. Ignace Island.
These may belong to the Thunder Bay band, while the Huronian schists
which cross the Black Sturgeon River about sixteen miles from its mouth,
and which are again seen at Lake Maria, on the Nipigon, may constitute
a spur from the same band. The Huronian schists of the second, or Upper
Lake Shebandowan band, on which the new gold field is situated, and UpperLake =
which are so largely developed along the national boundary line between band.
Seiganagah and Whitewood Lakes, are separated from those of the Thun-
der Bay band by the granite and syenite of the Giant’s Range.
The third, or Mille Lacs band, has a breadth of ten to twelve miles. wite Lacs
The narrow belt of schists which has been mentioned as crossing the out-
let of Pembina Lake is in the strike of this band and apparently repre-
sents it. Huronian schists with gold-bearing veins are said to occur at
Cross Lake on the Red River Route. These would belong to a band be- Cross Lake.
tween that of Mille Lacs and the fourth band which we crossed. A band Schists reported
of schists said to occur on the Seine below the point at which we left it
appears to be identical with the latter. The Huronian schists, which
are described as ocourring around Vermilion Lake, in Minnesota, may vermition
belong to the Cross Lake band, or that of Mille Lacs, or partly to both. ™
Our fourth, or Brush Creek band began about a mile north of the point Brush Creek
at which we left the Seine River, and has a breadth of about eight miles.
As already stated, the schists met with on Carr’s River to the northward
may belong to a fold in this band. The Huronian schists described by Dr.
Bigsby as crossing the middle of Rainy Lake (Journal of the Geo. Soc., Rainy Lake.
vol. X., p. 215,) would appear to be connected with this band. The fifth,
or Minnietakie band, beginning on the south side of Great Sturggon Lake minntetaxio
and ending at the Pelican Falls, is the broadest one we traversad, having g P2
widih of about thirty miles across the strike. At the Lake of the Woods
it has a breadth, from north to south, of about forty miles, but this increase
in width is due to its folding round upon itself in the manner already des-
cribed. The sixth or Winnipeg band appears to pass not far to the north
of the outlet of Lonely Lake, and was found by you as already stated to
cross the Winnipeg a little below its junction with the English River.
" The Laurentian series in the country under description presents few
points of much interest. Itis made up for the most part. of common
varieties of greyish and reddish crystalline gneiss. They are generally varioties o
massive and frequently approacha granitic character, but there are also®™™
broad micaceous belts and some bands of dark coarse mica schist. They

-~
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Notrishin have, as yet, afforded no useful minerals, nor any bands of limestone such

No um'::::,:e,' as are met with in the Laurentian series in central Canada. Like the

nown, ix. Huronian rocks, their general etrike throughout the whole region is about
W.S.W.

ProerEss oF MINING ON LAKE SUPERIOR.

Since the date of my previous report on this region, there has been
much activity in exploring for mines and making trials in places supposed
to be valuable, as well as in working some of the mines which were then
known to exist: In pursuing our regular geological investigations, it was
impossible for us to visit the whole of the localities at which work was
being done, but I shall briefly notice some of the more important of them.

Lead Hills Mine. T vigited the Lead Hills Mine, situated on mininglot C., in the township
of McTavish, about three miles in a straight line west of the shore of Black
Bay, and found the vein, as described by Professor Chapman, (see Geolo-
gical Survey Reports for 1869, page 359) to hold, in one part of its
course, a solid lode of intermixed galena and coppef pyrites, at least
four feet in width. The vein runs about N. 60° E. and S. 60° W., and

Red marlana Cuts the red indurated marl, which is here associated with grey sandstone ;

granite. but, at about 300 yards north of the part which is being warked, the
red granite of the region rises in the form of a low bluff. The granite
is here moderately coarse-grained, and consists of white quartz, light red
feldspar and scales of black mica, with a little hornblende in small specks.
Where it comes in contact with the red marl in this neighborhood, the
latter appears to be somewhat altered.

Silver Talet. The workings under Silver Islet had aitained a depth of about 150 feet
below the level of Lake Superior, the vein continuing productive and
giving the miners comparatively little trouble from water. Silver, to the
value of about one million dollars, had been extracted since the opening
of the mine. ‘

A shaft had been sunk to the depth of about 20 feet on the large

McKenars  Calcspar and barytes vein which occurs on McKellar’s Island, a short dis-

fetand. tance from Pie Island (see Geological Survey Reports for 1869, p. 859)
and promising specimens of native silver and silver glance had been
obtained.

Jarvie' Iland. A large vein of barytes, calc-spar and quartz crosses the southern part of
Jarvig’ Island. It runs in a north-westward course and underlies to the
north-eastward at a considerable angle. At the time of my visit, a shaft
was being sunk upon it, which had reached a depth of about forty feet.
Small streaks of silver glance were then being found in & gangue of light
grey barytes.

MoKellar's The large cale-spar vein which crosses McKellar's Point has also a north-

.- westward course. A shaft had been sunk upon it to a depth of about
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twenty feet, but in the material which had been thrown out I did not ob-

gerve any ore. A vein holding silver ore and running in the same course Reportea
was reported to have been discovered upon an island at Pine River Bay. Glssoverie.
Other discoveries of veins are said to have been made in the new town-

ships in the neighborhood of Cloud River, at Sturgeon Bay, and at a

lake lying a short distance south of Loch Lomord formerly called Lake  *
Ka-za-zee-kee-gee-wa-ga-mog.

On the north shore of Thunder Bay, beginning to the eastward, a vein
which was being opened on lot 11, Con. VIII, in the township of McTavish,
was visited by one of my assistants, who found it to contain some galena.

The ¢ Beck,” or Silver Harbor Mine, a short distance from the shore, OpPo- Sitver Harbor
site the east end of Mary’s Island, is situated on a brecciated quartz vem,
about five feet thick, running north-eastward, and cutting the smoke-
colored cherts and black argillaceous shales, which were there seen to run
aearly horizontally under what appears to be a thick bed of dark grey trap.
From the information given you by Captain Talon that at the « Algoma ”
Mine, half-a-mile to the east of this spot, the horizontal slates abut
against a wall of trap, it would seem that what appears to be a
bed at the Silver Harbor Mine may possibly be a dyke with an
angle projecting over the slates seen at the base of the dliff.. A
ghaft had been sunk to a depth of about thirty feet, and an adit run to

& short distance along the vein on either side of it. In addition to the
quartz, which is of a white, granular character, the vein holds barytes,
cale-spar, fluor-spar, amethyst blende, galena and silver glance.

The workings on the vein which had been discovered on mining lot
3 A, about half a mile northward of the Silver Harbor mine, were flooded s A rine,
with water at the time of my visit to that locality, but I was informed by
Mr. Borron, Inspector of Mines, and Mr. Peter McKellar, that the vein
cuts Huronian slates, and that although small upon the surface it appeared
to be widening rapidly in going down. Judging from the specimens
which I have seen, this vein must be rich in silver, which occurs native
in the form of nuggets, and is associated with sulphide of nickel in a
gangue of cale-spar and quartz.

The Shuniah Mine, situated on lot 8 in the township of McIntyre, aboutighuniah dine.
four miles north of Prince Arthur’s Landing, was being actively worked at
the time of my visit in July. The vein is here about thirty feet in
width, and cuts the granular, silicious, cherty and dark argillaceous slates
of the apper copper-bearing series. It has a south-westward course, and
is supposed to be identical with the large vein on mining-lot M in MecIn-
tyre, the Algoma vein on the north-west corner lot of Neebing, and the
large vein at the Paresseux Rapids on the Kaministiquia River. (Geological
Survey Reports for 1869, p. 858.) On the Shuniah location a north-facing
cliff of trap runs parallel with the vein at a short distance to the south of it,
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and the same rock spreads over a considerable area to the southward. The
gangue at the Shuniah mine is coarse crystallne white cale-spar, with
some lilac patches. The silver occurs both in the native form and as silver
glance, but, so far, not very abundantly. Three shafts had been sunk
on the vein to the depth of about 15, 50, and 65 feet respectively, and
an adit driven between the two deepest.

An opening, known as the Singleton Mine, was made during the sum-
mer to the depth of a few feet on a quartz vein in the north-west corner
of the town-plot of Prince Arthur’s Landing, and some fine specimens of
disseminated native silver obtained.

The Thunder Bay Silver Mine, described in my report for 1869, has
not been werked since the winter of 1869-70.

I had not an opportunity ef visiting the Shebandowan gold region. Mr.
Peter McKellar, who was engaged with me on the Geological Survey in
1869 and 1870, has described it so well in a letter which he wrote me
on the 14th of November, 1871, that I cannot do better than copy his
description in this place. He says: ¢ Last spring I was exploring in the
new gold-field. Itis situated between fiftecn and twenty miles south-
west of the western extremity of Lake Shebandowan, on Huronian strata
of the same kind as those which cross the old Dog Lake trail in the vicin-
ity of the twelve-mile post,” (see Geological Survey Reports for 1869, p.
329.) ¢ They are composed of highly inclined beds of diorite, dioritic,
chloritic, argillaceous, silicious and talcoid slates, massive greenish por-
phyries and porphyritic slate, and thick beds of greenish slate-conglo-
merate, with granite. The latter is intrusive and may have something to
do with the metalliferous character of the lode in question. There are
bands of magnetite and of quartzite interstratified with these rocks. The-
strata dip north-westward, the angles being from 60° to 802. The gold is
found in grains and thin leaves, associated with the ores of copper, silver,
lead, iron, &c., in a quartz vein from two to six feet wide, which is well
defined and carries a highly metalliferous character for more than half a
mile to my knowledge. There is also a layer of soft talcoid slate along
with the quartz, which I believe will also be rich in the precious metals.
The vein, in general at least, conforms with the strata. I have had the
pleasure of being the discoverer of the free gold and also of the silver in
this new region.” Mr. McKellar also observed that the slates in the
vicinity of this vein contain a good deal of dolomite.

Gold and silver have also been found in a quartz vein, which was
being worked, about a mile east of Heron Cove, near the Pic, in a
horizon in which Mr. McKellar had predicted, from the geolegical rela-
tions, it would be found. I had an opportunity of paying a hurried
visit to Heron Cove on our way home from Thunder Bay in the
autamn. The rock at the landing, in the bight of the cove, consists of
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rusty-weathering greenish-grey, dolomitic schist and other Huronian
schists of a similar color, all striking westward. Some specimens of
the ore which I took from a heap at the landing, on being assayed by
Mr. Hoffmann, have yielded gold 0.058 oz., value $1.19, and silver
7.08 ozs., value $9.08 per ton of 2000 Ibs.

SuRPACE GEOLOGY.

The superficial geology of the Nipigon and Thunder Bay regions was
described in my report for 1869. In proceeding westward by the Red
River Road, the stiff red clay of the Kaministiquia valley was found to Red Olay of the
extend westward up the valley of the Mattawa to the outlet of Shebandowan
Lake, becoming apparently less abundant all the way, and finally diasp-
pearing on reaching Shebandowan Lake. Around the shores of this lake,
and indeed of nearly all the lakes we passed through on our journey to
Lake of the Woods, by way of Lonely Lake and the English and Wini-
peg Rivers, wherever the vegetation is burnt off, the rocky mammillated Mammiliated
hills are seen to be strewn with rounded and angular boulders, from the
gize of aman’s head, to to a diameter of thirty or forty feet, Many of
these are perched in positions, from which they look as if they might be Perched bould-
easily rolled into the water below.
The glacial strise might be observed on the surface of the rocks almost Gacial Strie.
everywhere in the region examined between the height of land and Lake
of the Woods. I noted their course in a great number of places and
found it to vary from south to south-west, averaging perhaps S. S.W.

ROBERT BELL.
Office of the Geological Survey,

Montreal, February 24th, 1878.

All the bearings in this Report have reference to the Magnetic Meridian,
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Sir,—In accordance with your directions, I was engaged during the
past season in making a geological examination of a portion of the country
on the Ottawa to the northward and eastward of Lake Temiscamang. The
country bordering the Ottawa River, as far as the head of this lake, was’
explored many years ago by Sir W. E. Logan ; and in 1870 and 1871,
exploratory traverses were made, in the former year by Mr. Richardson,
and in the latter year by myself, across the country in a north-westerly
direction from Lake St. John, on the Saguenay, as far as Lake Mistassini.
Between the latter lake and the head of Lake Temiscamang, and extending
northward to Hudson’s Bay, there is a large area, of the geological
character of which almost nothing was known. I wasdirected to turn
my attention to this region, with a view of determining, as far as
possible, the boundaries of the principal rock formations; a special
interest having recently been given to it by the discovery in 1870,
by Mr. Richardson of the Geological Survey, of a series of crystalline
schists, with serpentine and conglomerates, occurring to the south of Lake
Mistassini, and having a north-east and south-west strike. These rocks
possess the double interest of containing important deposits of copper ore,
and of baving furnished a fossil coral. It was therefore part of my
instructions to endeavour to ascertain how far they extend to the west-
ward, and if possible, what may be their relation to the Huronian rocks
go extensively exposed along the north shores of Lakes Huron and
Superior.

As it would not be possible to make even the most cursory examination
of so extensive an area in one season, it was understood that, in conducting
the work of the first season, I should take advantage of whatever oppor-
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tunities I should have when on the ground, to obtain such information as
would enable me to make arrangements for conducting, to the greatest
advantage, the operations of succeeding seasons. The present Report,
therefore, on the work of the first season, is to be regarded as a Report of
Progress, and will not be expected to give anything like the amount of
information in regard to the region in question, which may be looked for
after the completion of a more comprehensive plan of exploration, even
though that should extend only over one additional season.

I have here to make the usual acknowledgment of indebtedness to the Acknowled
officers of the Hudson's Bay Company, with many of whom I was neces- et of mid:
sarily brought into contact. To Charles Stuart, Esq., of Temiscamang,
and Mr. George Burgess, of Abbitibbe, my special #anks are due for aid
rendered in many ways, and for the readiness with which they furnished
needful information.

I was assisted during the whole of the season by Mr. John McOuat, and Assistants.
until the end of August, by Mr. Herbert L. Reddy, of this eity, both of
which gentlemen are at present students in McGill University.

In making arrangements for the work of the season upon which I have pigy of opera.
now to report, my original intention was to begin at Grand Lake on the %™
Ofttawa, proceeding thither by way of the Ottawa and its tributary the
Du Moine, and with this intention I set out from Montreal. It was subse-
quently decided, however, that it would be a better plan to follow the
Ottawa river all the way to Lake Temiscamang, and to make that our
base of operations. By doing so I would have the advantage of setting
out from a district which had been previously examined and reported upon
by Sir W. E. Logan. There was also reason to believe that the latter
lake would be much more easily reached than Grand Lake.

This point settled, my plan was to get the supplies for the whole season
up the Ottawa as rapidly as possible, and having, with the permission of
the officer in charge, deposited them in the store of the Hudson’s Bay Co.,
at Fort Temiscamang, to make excursions of a month or six weeks dura-
tion into the country to be examined, returning at the end of each trip
for the supplies requn'ed for the next one. I regret to be obligad to
report, however, that in carrying out this plan, serious delay was ocea- ynexpeoted
sioned, and additional expense incurred. by unexpected obstacles, arising s serivas
chiefly from the fact that it was found to he almost impossible to engage ﬁoﬁlﬁﬁeﬁ?
suitable men as voyageurs. The only practicable mode of travelling in
the unexplored regions of Canada, as is well known, is by following the
water, and using light birch-bark canoes, manned by skilful voyageurs,
and it is of course of the utmost importance that the latter be thoroughly
experienced and trustworthy. This is especially true when, as in our
case, very light canoes are used, so that only two men are required to

manage them. In this case, if a single man in a party be in any way
I
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deficient, the whole force is more or less crippled. It is usual to employ
Indians for this work, but these people, though unsurpassed in point of
skill and endurance when employed only for a short time, dislike long
continued employment; and are, moreover, liable at any time to become
possessed by some unaccountable whim or fancy, and, forgetful alike of
their own interests and those of their employers, fo act upon i, even to
the extent of deserting the party in the uninhabited wilderness. The
disadvantages arising from these causes are of course diminished in pro-
portion to the tact and general good management of the person in charge
of the, party, but at best there is considerable risk. In our case this
would have been especially serious, owing to the distance from civilization.,
of the scene of our labours, and the length of time we expected to be at
work. With a view of avoiding this risk, it was thought advisable that
at least half our voyageurs should be white men, and that the Indians
should be depended on only for guides. I therefore hired four white men
in Ottawa, and set out with these, hoping to have no difficulty in hiring,
at Temiscamang, a couple of Indian hunters acquainted with the country,
thus making up the number of six which would be required for the season.
In addition to this, I proposed to pick up some additional hands before
leaving the Ottawa steamers, to be taken as far as Temiscamang, so that
our supplies might be got up at a single trip. This would bhave been a
good plan, if white men could have been had who were as good, or nearly
as good canoe-men, as most Indians are. Sach men, unfortunately, I
failed to find, and of the four who were hired, two showed symptoms of
serious illness before reaching Temiscamang, and had to be left behind.
More unfortunately still, we found the Indians of the Ottawa and Temis-
camang exceedingly difficult to deal with. Most of them demanded from
two to three dollars a day for their services, and the few who were found
willing to go with us on more reasonable terms, would do so only for a
short time, leaving us porhaps when it would be still more difficult to
supply their places. Similar difficulties attended us during the whole
season, seriously interfering with the success of the work. A. natural
consequence of this state of things was, that our operations were limited
to a smaller area than would otherwise have been the case. We had the
advantage, however, of being able to do our work somewhat more minutely
than we should have done if we had had the means of travelling more
rapidly. We were also enabled to make a large collection of specimens
of the rocks met with. These specimens are now in the Museum of the
Burvey, and as there is reason to believe that they represent pretty
correctly the crystalline rocks of the whole region, a careful study of the-
collection will be of the greatest value in preparing for future explora-
tions.

Starting from Fort Temiscamang, three different excursions were made.
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The first and principal one extended northward to Lake Abbitibe, and
included a survey of that lake ; the second was up the Blanche to Round
Lake ; and the third up the Ottawa through Lac des Quinze to Lake
Mijicowaja. I shall describe each of these in the order in which they
were made. ’

TEMISCAMANG TO ABBITIBBE.

Leaving Fort Temiscamang on the 11th of July, we set out for Lake
Abbitibbe by the route usually followed by the canoes of the Hudson's Bay
Company. From the head of the lake, we ascended the Ottawa to Lae
des Quinze, a distance of about fifteen miles, though in a straight line rac aes Quinze
the distance is only eleven. This portion of the Ottawa is locally known Suinzer
as ¢ The Quinze,” from the fact that, in ascending it in canoes, about
fifteen portages have to be made, though the number varies according to
circumstances. Its general upward course is E. by N., or nearly at
right angles to the general direction of the valley of Lake Temiscamang,
and that of the River Blanche, its extension northward. It is, for the
greater part of the distance, a succession of formidable rapids and cas- rapidsana
cades, the difference in level between the two lakes being probably not “**®®**
less than 250 feet. The rocks are well exposed throughout, especially
at the portages. I shall therefore describe the rocks with reference to
the various portages. The first of thesé is about two miles above Lake three portages,
Temiscamang, and is succeeded by two others in a distance of a little
over a mile. The first two are quite short, and overcome two falls from
ten to twelve feet high ; the third is half a mile long, and the fall is about
fifty-six feet. At one point in this latter, there is a descent of about
twenty feet in a single fall, which appears o be the highest at any one
point on the Quinze. The rock exposed at all these portages appears to
be very uniform in character, being a very hard, dark grey silicious mica y,icem cnar
slate, or schist, usually having a rather imperfect cleavage parallel with 2¢ter of the
indistinct whitish lines and streaks. These lines, though usually obscure,
were always detected on close inspection ; and as they are remarkably
uniform in direction and inclination, and appeared to correfpond with
occasional slight variations in texture and colour, I think they may be
regarded as indicating the bedding of the rock. This supposition is con-
firmed by the fact that the dip which they give corresponds with that
observed farther up at various points where there cannot possibly be any
doubt of its character. The dip obtained in this way, on the first three
portages, varies in direction from 50° to 80° W. of N., and in amount
from 61° to 85° the prevailing strike and dip being about N. T70° W.
<T0°. The direction of the dip appears to become more neéarly west, and 3
the inclination less in going up the river.
Above the third portage, there is an interval of mearly three ‘miles.
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before the fourth is reached. The rocks are the same, as far as they are

* seen, but there are few exposures. The fourth portage is the first of
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another group of three, occurring in about the same distance as the first
three, and situated on the south side of an island which here divides the
river into two channels. It is only a few chains long, and overcomes a
beautiful cascade just above where the two channels unite. The whole
fall at this portage is about twenty feet. The rock is the same as on the
lower portages, except that it is finer and more compact in texture, and
less silicious. The dip, observed only at one point, is S. 68" W. < 62",

The fifth portage begins about a quarter of a mile above the last, is
nearly half a mile long, and the fall in the river is about fifty feet. The
rocks are well geen, and consist chiefly of fine-grained, rather soft mica
slate, cleaving readily into thin regular sheets. The colour is lighter
than on the lower portages, and considerable masses are very soft, and
greenish-drab in colour, approaching in character to nacreous slates. In
the lower part of the portage, the slates are interstratified with massive-
grey quartzites, very slightly micaceous. At the head of the portage,
crystalline diorite forms a ridge of about a hundred paces wide, having
a direction which accords with the strike of the slate rocks. The
dip of the rocks on this portage is well seen, and is pretty uniform
throughout, being about S. 34° E.<76°. Similar soft rocks occur along
the river for about three miles farther, for whieh distance the river
runs nearly in their strike, or about N. E. and S. W. The dip, for the
greater part of this distance, as on the portage just described, is to the
south-eastward, but at so high an angle that a very slight change would
give an inclination in the opposite direction, which is the prevailing one
throughout the Quinze section. No lower inclination than the above (76%)
was obgerved, and in the upper part of the distance the strata are .
generally nearly vertical.

The sixth portage is about a quarter of a mile above the fifth, and
reaches to within a few yards of the head of the island. The fall here
is about eight feet. On the upper part of the island there is a conspicuous
exposure of a light grey granitic gneiss, consisting of glassy quartz and
white feldspar, with a smaller amount of dark brown mica in small scales.
The whole mass, as far as observed, is quite uniform in colour and texture,
and occasionally there is a decided parallelism in the arrangement of the
constituent minerals. 'The strike and dip of the planes thus indicated, at
the only point where they were well observed, is the same as that of the
stratified rocks in the vicinity. The whole rock, however, is affected by
another remarkably regular set of divisional planes, forming layers from
two to five or six feet thick, and of which the underlie is about N. 8° E.
«26°. The mass is lenticular in form, and is about six hundred yards long
by one hundred wde, the longer axis being approximately parallel with
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the strike of the slate rocksin the vicinity. On the south-west side it
presents a nearly vertical escarpment facing to the south, and rising to a
height of about a hundred feet above the river. At the base of this cliff,
near the head of the portage, there is an exposure of soft, greenish-grey,
massive, steatitic rock ; and a little farther up, soft chloritic slates are seen in steatitio rock.
contact with the granitic gneiss, sometimes corrugated and apparently un-
conformable with i, but at other points quite conformable. For about two
miles above this island, as already wmentioned, the soft slates are the pre-
dominating rock, and the river runs in their strike; but besides these,
diorites and dioritic slates are met with occasionally, and appear to come Diorites, and
in from the south-east side. At the end of this distance there is an abrupt ’
turn to the south, going up the river.
Just before reaching the turn, there is a short portage (the seventh Seventh por-
from Temiscamang) on the north, or right bank of the river. This
leads from the river to a small lake, after following which, for a few
chains the canoe route passes into the Ottawa again by the outlet of the
lake. Immediately below the portage, a bed of greyish felsitic rock
was observed, containing a considerable quantity of iron and copper [ropand copper
pyrites disseminated through it. At the outlet of the little lake, mica slate
and micaceous quartzite, similar to that on the lower part of the fifth
portage, were observed ; but after a short distance these give place, on the
S. E. side, to diorites and dioritic slates:
The upward direction of the river, for about three miles, is a few
degrees E.of 8. A portage leads from the river immediately bélow the
turn, on the opposite side from the above small lake, to™ another small
lake situated in a ravine running parallel with the river above the turn,
and about half a mile long. This portage is about three hundred paces Two portages.
long ; and beyond the lake, another portage of similar length continues in
the same direction, to the river at the foot of a lake-like expansion. From
this point to the turn, a distance of nearly a mile, the river flows swiftly,
with occasional falls, between high rocky banks, and the total fall is a little
over forty feet. The canoe-route just described crosses the strata nearly-
at right angles, and the rocks are well exposed. These are chiefly massive
crystalline diorites. At the foot of the lower portage, however, the
diorite is not distinctly crysta.llme, and is occasionally slaty. In some Dicrtte with
parts it contains much epidote in veins and disseminated grains. Much
of this fine-grained diorite seems made up of flattened shuttle-shaped
masses from three to twelve inches, or more, in width, and perhaps six or
eight times as long. At one point, a width of about twelve feet was made
up of regular hexagonal columns, having a diameter of about ten inches,
and inclining at an angle of 57°, in a direction 8. 42° W. Towards the
head of the second portage, the slaty character is in some places pretty
highly developed.
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The stratification of the massive crystalline diorites, which occur largely
in this locality, is well shown by the frequent occurrence of quartszite in
thin, regular layers, and often interstratified with similar layers of mag-
netic iron ore. The most conspicuous example of this which was observed
is near the head of the lower portage, where a thickness of about thirty
feet is made up of such layers. The quartzite is fine and close-grained,
sometimes approaching jasper in character, and in layers from the
thickness of paper to about an inch. The colours are light and dark grey,
and blood-red. Interstratified with these are similar layers of black mag-
netic iron, forming about a fourth of the whole. These various layers
being perfectly regular and even,and the different colours alternating with
each other, the rock has a very striking appearance. The dip of these
strata is N. 70° W, < 70",

After passing these two portages, which, with the preceding short one,
may be regarded as a third group of three, there is an interval of about a
mile to the next. The direction, as already stated, is S. by E., and the
strata are crossed obliquely, the dip being still W. by N.

From the foot of the next, or tenth portage, the direction is east to the
Lac des Quinze. On this portage, which is the longest on the Quinze, its
length being a little over half a mile, the rocks are well seen, and are
slaty throughout, displaying a fine but distinct lamination, and are chiefly
hornblende slate. It is usually greyish-green in colour, but frequently
there are streaks and patches tinged with red. There are also in many
places numerous obscure lenticular -masses of a feldspathic character,
lighter in colour than the above, and showing crystals of feldspar, and usu-
ally flakes and streaks of dark green hornblende. The latter, as well as
the whole mass, which may be from an inch to several feet long, and from
a line to several inches in thickness, are parallel with the general bedding
of the rock. The dip at the foot of the portage is W. < 62°; about two
hundred paces to the eastward, S. 82° W. < 45°; and at the upper end,
S. 78 W.<50°. The fall in the river here, as nearly as I was able to
ascertain it, is about twenty feet.

Continuing up the river, the rock is hornblendic slate, differing from
the last chiefly in being apparently quite homogeneous in texture, and in
its dark greenish-grey colour. The same obscure interlamination of
darker and lighter layers was observed, and the rock cleaves with toler-
able facility parallel with these. This rock, as well as the last, though
usually hornblendic, occasionally contains considerable mica. It occurs
for about half a mile across the strike, extending across the next, or
eleventh, portage, to about half way between it and the twelfth, which is
the last before reaching Lac des Quinze. Here it is succeeded and under-

Syenitic guetss, 12id by syenitic gneiss. For some distance before it gives place to the

latter, it is more coarsely schistose, and the colour is lighter and more
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wearly grey. There are also lighter and darker bands, and immediately
at the base there are occasionally thin reddish layers resembling the
underlying rock. At this point the river expands to a width of about a wiath of the
-quarter of a mile. The dividing line between the rocks just described ™ "
and the succeeding gneiss crosses this wide part obliquely, the rocks
being exposed on both sides. On the south side the shore is low, and the
rock is often concealed ; but the two varieties, though not seen immediately
in contact, were seen within four or five feet of each other at a point
where the rock rises only a few inches above the water. On the north
side there is an interval of 200 paces between the last exposure of slate
and the first of gneiss. The dip here, as on the portage below, is S.W.
<< 50°, while on the south side it is, immediately at the point of contact,
8. 82° W. < 52°. In both cases the dip of the two rocks, where they
approach nearest to each other, is the same. The gneiss is made up of
reddish feldspar, with a considerable quantity of dark green hornblende,
and a smaller amount of glassy quartz; sometimes it contains a little
mica. It is moderately large-grained, and breaks up readily under the
hammer. The hornblende and mica are so arranged as to give the whole
a stratified appearance, which, though usually obscure,is often sufficiently
distinet to allow of the dip being ascertained. This rock occurs, with
little change, to Lac des Quinze, a distance of about three-fourths of a
mile in a direction nearly east. At the head of the uppermost portage,
‘however, a quarter of a mile to the eastward, though made up of the
same constituents, it is coarser, and has a porphyritic appearance cwing
to the occurrence of numerous crystals of reddish orthoclase, many of Large erystals
them as much as half an inch across. The stratification is very obscure erorthocisse
in this locality, but some distance further east it is quite plain and un-
mistakeable. The fall in the river at the last (12th) portage is about
ten feet, and at the next one below, eighteen feet.

In regard to the levels given in this Report, it is necessary to state Levels.
that they are only approximate, being the result of observations with a
small aneroid barometer. It is believed, however, that they are on the
whole pretty accurate. We had occasion to pass between Lakes
Temiscamang and des Quinze four times in the course of the summer;
each time barometric observations were taken at both extremities of every Barometrlo
portage, and the average of the four results adopted. In addition to
this, the difference in level was calculated from the mean of a large
number of readings taken during steady weather both on Lake Temisca-
mang and on Lac des Quinze. The two results agree so closely that I can
state, with a considerable degree of confidence, that Lac des Quinze is dneii%l;&t;e Las-
about 260 feet above Lake Temiscamang.

Lac des Quinze is an expansion of the Ottawa, and is in most parts
about a mile wide. Its direction, going up stream, is south-east for eight
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miles, then north-east for fifteen miles. At its lower extremity a bay
extends northward, with a tolerably uniform width of about a mile, for a
distance of eight miles, when it divides into two arms continuing in the
same direction for about three miles further. About two miles above the
first bay another bay, rather less than half a mile wide, extends in the
same direction for three miles ; and near the point where the direction of
the main body of the lake changes from S.E. to N.E., a third bay extends
southward for five miles. These three bays are as nearly as possible
parallel, their direction being a few degrees E. of N. and W. of 8. This
is also the direction of the strike of the rocks on the first two; the third I
did not examine. The rock is chiefly grey syenitic gneiss, geperally
highly quartzose. It is often schistose, and sometimes passes into well-
marked hornblende schist, consisting chiefly of glistening black plates of
hornblende with some mica. This rock was observed especially along the
east side of the lower half of the principal bay, and it seems probable that
all these bays lie on the strike of similar schistose bands. On the north
side of the lake, between the first and second bays, the rock becomes
finer in texture, with a granular appearance, sometimes resembling a
sandstone, and frequently contains a considerable amount of epidote. On
the lower part of the lake massive crystalline diorite was observed at
several points, and evidently belongs to two dykes which cut the above
rocks. They appear to have a course about N. by E. and 8. by W., and
to be from fifty to one hundred feet wide.

The mean of a number of dips observed at. various points along the east
side of the first or principal bay, from one to four miles from the foot of it,
was W. < 29° ; that of.a similar number taken along both sides of the second
bay was N. 85° W. < 45°.

On the accompanying map, I have indicated the dividing line between:
the gneissoid strata of Lac des Quinze, and the overlying series of slaty
rocks. Assigning to it a direction a little E. of N. and W. of 8., which .
appears to be that of the general strike of the rocks of both divisions, it
would, when continued southward, coincide very nearly with the line
traced for six or eight miles by Sir W. E. Logan, as the boundary between
the Laurentian and Huronian on Lake Temiscamang, near the mouth of
the Montreal River. Continued in the opposite direction, it would run a
little to the westward of the first described or most westerly bay of Lac
des Quinze, and parallel with it.

The distance in a straight line, bearing N. 6° W., from the outlet of
Lac des Quinze to the Hudson’s Bay Company’s post on Lake Abbitibbe is
about seventy-six miles. The canoe route followed by us passes from the head
of the western arm of the first bay of Lac des Quinze up Lonely River, and
‘thence through two long narrow lakes, named respectively Obikoba and
Opasatika, which are connected by a small stream. With the exception

Py
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of a short portage, at a rapid with a fall of four or five feet on Lonely Rapid on_
River, a little below Lake Obikoba, there is uninterrupted navigation for Lonely fiver-
canoes from the foot of Lac des Quinze to within half a mile of the height
of land between the waters of the Ottawa and those flowing to Hudson’s
Bay, there being scarcely even a perceptible current to overcome all the
way.
The distance from the mouth of Lonely River to the height of land is
about thirty-one miles. The rocks over the greater part of this distance
are of the same gneissoid character as on Lac des Quinze. The regular
north and south strike, and westerly dip, were, however, not observed
farther than about half way up Lac des Quinze Bay, on the upper part of
which very few rocks of any kind were seen. On Ldnely River, and on Lonely River
the lower part of Lake Obikoba, the stratification was not apparent. The Ropa e On
rock is usually granitic, fine-grained in texture, and of very light grey,
brown, or reddish colours, often approaching white. ~Associated with this,
there is often another somewhat similar rock, but containing a large
amount of black hornblende, giving the whole a dark colour. This appears
to cut the former, but the two varieties are often so entangled with each
other, that it would be difficult, without examining a large area, to deter-
mine which is the intrusive rock. This is characteristic of the whole
district, along the line examined, from the head of the Lac des Quinze
bay to the foot of Lake Opasatika, a distance in a north and south direc-
tion of about fifteen miles. There are also many veins of coarse granite, Granite veins..
consisting usually of vitreous quartz, red feldspar, and brown or greenish
mica. The feldspar is occasionally milk white, giving a white or light
grey rock. It is plain, however, that the staple rock of this district is
gneiss, which was observed, especially in the northern part of the above
mentioned fifteen miles, to pass into a distinetly stratified schistose rock
chiefly composed of quartz and mica. The best instance of it occurs on
the upper part of Lake Opasatika, just above where, going northward, the Laxe Opasatixa.
lake suddenly contracts in width from upwards of half a mile to six or
eight chains. Here a well defined micaceous gneiss was observed, very
regularly and finely stratified, the dip being S.<< 77°. Wherever the
stratification appeared in this locality, the strike usually approached east
and west, with a dip to the south, the inclination apparently becoming less
going northward. ‘
Continuing northward, the rock on the lower part of Lake Opasatika,
where it is well seen, is the same fine-grained granitic gneiss, but it is not
so much cut up and disturbed by veins and dykes as the above, and it is
generally quite distinctly stratified, the bedding being often shown by the
occurrence of lighter and darker bands, owing to the varying amount of
dark mica in the rock. The same rock occurs all along the lake for about
nine miles, and then gives place to a series of slates and schists similar to
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those of the Quinze. It seems to occur here in the form of a low anti-
clinal, the dip being southerly in the lower portion of these nine miles, and
in the opposite direction in the upper portion. Epidote ocours occasion-
ally in this rock, especially in or near small veins, in much the manner

ag it does in similar rock near the foot of Lac des Quinze.
Towards the north end of Lake Opasatika, as already stated, these
gneissoid strata give place to others of an entirely different charaocter.
{:g‘*‘ of the - The upper part of the lake is much wider than the lower half, the width
Lake Opasstika. hoing upwards of two miles. From the east side a bold tongue of land
nearly a mile wide extends more than half way across, the exiremity
facing to the west, and divided into two small promontories by a narrow
deep bay. Along the edge of the water round the lower promontory
there are exposures of a dull grey micaceous schist, much resembling the
lowest members of the slaty geries of the Quinze, but mere micaceous and
somewhat more coarsely schistose. This is overlaid by a rather eompli-
cated and greatly varying series of strata which the time at my command
did not enable me to examine very minutely. First, ‘there is a thickness
of twelve or fifteen feet made up almost entirely of foliated brown mica,
very much corrugated, and often folding round what appeared to be nodu-
lar masses of grey quartzite often nearly a foot in diameter. Succeeding
this there are thirty or forty feet of quartzites and hornblendic schists, in-
cluding layers containing large quantities of magnetic iron, always finely
stratified, and having exactly the appearance of having been originally in
the condition of fine sand. Along with these there is also a layer eight
Magnetic pyri- OF ten inches thick made up chiefly of magnetic pyrites. A specimen of
Sadoobait e this having been submitted to Dr. Harrington was found to contain traces
of copper and cobalt. Above these: quartzites there is a considerable
thickness of massive steatitic rock and steatitic schists, with probably
Steatitio scnists Chloritic schist. These steatitic rocks contain numerous minute grains
Trom 22829 and octahedral crystals of magnetic iron. The dip is to the eastward,
at an angle of about 40°, but the rocks are much disturbed. The northern
part of the tongue of land above described is made up of massive
crystalline diorite, evidently a dyke, running apparently, in a direction a

little north of east.

Immediately opposite, on the west side of the lake, similar rocks are
seen, but they are still more ‘irregular. Crystalline diorite occurs in the
line of the above dyke, and is no doubta continuation of it. Immediately
to the south of the diorite there is a large exposure of massive greenish-grey
steatitic rock, while to the north of it mica schist occurs along the shore
in such a way as to give the idea that an anticlinal axis occurs beneath
the waters of the lake. There are also on the west shore some exposures
‘Talcoseslste  Of & goft greenish talcose slate containing great numbers of cubical crys-
faa TR PV o) of iron pyrites, some of them more than half an inch'in diameter. The

Diorite dyke.
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dip of all these rocks is 8o irregular that it was found impossible to form
any correct notion of their general attitude. Similar rocks, however,
are well seen a little farther north, towards the height of land, and the
strata are more regular, the dip being usually N. by W. Proceeding
up the lake, no rock was seen for about two miles, beyond which on both
shores there are large exposures of coarse mica schist; but as higher
strata are reached, the rock becomes finer grained and more compact, and
is associated with close-grained hornblendic slate, precisely similar to that
on the Quinze. The dip, as already stated, is northerly, generally some-
what to the west of north. The inclination is at firat from 20° to 40°,
but increases on going northward.

At the head of the lake, the rocks last described are succeeded, in
ascending order, by conglomerate. The matrix is usually a dull greenish conglomerates.
fine-grained sandstone or quartzite, and the imbedded pebbles conmsist of
syenite, greenstone, chert, and white quartz. They appear to be all
rounded, and are usually small, but are occasionally nearly a foot in
diameter. Sometimes the rock is chiefly made up of these pebbles, but
sometimes they are sparsely scattered through the matrix. From this to
the Height of Land, the distance is about half a mile, and there a similar
rock was observed ; but at an intermediate pointit is a hard greenish-grey
slate, the slaty structure not very well developed, and the rock apparently
dioritic. All these rocks appear to dip with tolerable regularity a little
W. of N, and the angle of dip at the head of Lake Opasatika is from
70° to 80°.

Continuing northward, across the last mentioned conglomerate, and
over the Height of Land portage, the rock exposed on a small lake beyond Hoight of Land
the latter is dark greenish diorite, with little or no appearance of strati- s macorie.”
fication. From this lake, which is about a mile long, the head of Lake
Matawagogig is reached by a small tortuous stream without any rapids.
The distance from the Height of Land portage to Lake Matawagogig is
about two miles, and the direction a little west of north. Here the rocks
are similar to those between the head of Lake Opasatika and the Height
of Land, but the conglomerate, of which, however, not much was seen,
is finer, having a very hard, close-grained matrix, and closely resembles
the slate conglomerate of Lake Temiscamang. The distance across the
measures to this point, from the part of Lake Opasatika where this series
of strata with a regular northerly dip was first observed, going north-
ward, is about five miles ; while from the point where the micaceous schist
first appears, succeeding the gneiss, the distance is about ten miles.

It will be seen by these observations that on Lake Opasatika we crossed
the boundary line between the two great classes of rocks described in this
report, the gneissoid division being on the south, and the slaty and dioritic
division on the north. It seems probable that, from where this line was
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crossed near the head of the Quinze, it runs northward for a few miles,
and is then thrown to the westward, how far I had not the means of deter-
mining. It may curve round uninterruptedly to Lake Opasatika, or it
may be intercepted by the gneissoid rocks just described, extending west-
ward to join similar rocks met with later in the season, about twenty-five
miles to the west, on the River Blanche. The former sapposition seems
the more probable, and I have so indieated it, provisionally, on the accom-
panying map.

About a mile and a half south-westward of the head of Lake Matawago-
gig, and just on the north side of the Height of Land, two remarkable hills
rise to a considerable height above the surrounding country. All the way
from the foot of Lac des Quinze, the country is comparatively low, no
hills being seen which appeared to rise more than 150 feet above that
lake, but these two hills are more than T00 feet above it. The two face
each other in a soyth-west and north-east direction less than half a mile
apart; and at a distance of twelve or fifteen miles in a direction W. by S.
an exactly similar hill is very conspicuous, and is said by the Indians to
be the highest hill in this part of the country. We ascended the higher
of the two nearest ones, reaching it from the small lake already mention-
ed, on the north side of the Height of Land, the direction being about west,
and the distance about a mile and a-half. First, we passed vver some low
hills consisting of dark greenish diorite, similar to that seen on the lake
from which we started ; then for a short distance over flat ground where
no rocks were seen, beyond which, on the slope approaching the high hill,
exposures were met with, of a fine hard bluish-grey slate. The summit
of the hill itself was found to consist of very hard close-grained grey
quartzite. It was observed to contain what seem to be yery small pellucid
grains of quartz, and occasional small crystals of feldspar, the whole wea-
thering brown. This rock seems to compose the whole summit of the
hill, which is about ten chains across. So far as seen, it is perfectly
uniform throughout, without the slightest indication of lines of deposition,
and on all sides, except the north, forms vertical cliffs, apparently two
or three hundred feet high. The height of the summit of the hill above
Lake Matawagogig was found io be 690 feet. The other hill, which is
not quite so high, is separated from this one by a very deep, narrow
ravine. It presents exactly similar appearances, as does also the more
distant one dlready mentioned, so much so that it seems very probable
that all are composed of similas rock.

From the summit of the above hill, a good view is obtained of the sur-
rounding country, and it was observed that on the north a series of hills
extends east and west for many miles. These hills are not so high as the
one from which they were seen, though many of them are probably not less
than 300 feet above the generallevel; and instead of rising, like it, square
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and precipitous, they are all rudely cone-shaped, and appear to be mostly
isolated. They form a conspicuous feature over a large extent of country,
and will be again referred to.
From Lac des Quinze to the small lake which occurs at the foot of the
Height of Land portage, a distance of about thirty miles, the rise is only
about ten feet: thence crossing the portage, three-quarters of a mile in
length, there is a rise of about sixty-five feet in the first eight or ten
chains and then a gradual descent of forty feet to another small lake, the
water of which discharges by the Abbitibbe River, the fall in which, to
Lake Abbitibbe, is about fifty feet; and therefore the latter lake is about
fifteen feet lower than Lac des Quinze. As this lake has been estimated
to be about 260 feet above Lake Temiscamang, and as the latter is
612 feet above the sea (Geolegy of Canada, 1863, page 6) the height of Height of Lake
Lake Abbitibbe above the sea is about 847 feet. Avbiiibbe.
Continuing northward to Lake Abbitibbe, we passed through Lakes
Matawagogig and Agotawekaim, respectively eight and six miles long.
These are connected by a small stream, with four short portages, the dis-
tance being about eleven miles. On this part of our course, we passed
through the hilly country referred to above. With the exception of an
island in the upper part of Lake Matawagogig, composed of reddish
granite probably ntrusive, the only rock seen ali the way is a hard, fine-
grained, greenish-grey diorite, in which no appearance of stratification v enar dio-
was observed. In most places, the rock is more or less vesicular, the ™t
vesicles being usually filled either with calc-spar or white quartz. It also
containg, usually, more or less pyrites in disseminated grains.
A few chaing below Lake Agotawekami, the outlet of that lake joins the
Abbitibbe River, flowing from the south-west, and this we followed down
to Lake Abbitibbe, a distance of about nine miles. The massive diorites
were not traced farther than to within a mile or two of the foot of Lake
Agotawekami, where they give place to obscurely stratified, dark greenish- pioritic siates.
grey, dioritic schists. These seemed to have a strike approaching east and
west, as did also a somewhat similar rock at a short portage a little over a
mile below the lake. At an intermediate point, however, a rock was ob-
sorved which appears o be an impure limestone. It is very close-grained yimestone.
and homogeneous—slightly saccharoidal—in texture, of a light grey colour,
but somewhat harder than ordinary limestone. As the locality was not
examined very minutely, the extent of it was not ascertained. About a
mile below the portage, a somewhat similar calcareous rock occurs, but
differing in being mottled with greenish and pale pink spots. This rock
appears to be partly composed of serpentine, and a specimen of it is at Serpentine.
present under examination.
A track survey of the route followed by us from the Ottawa to Lake Survey by Mr.
Abbitibbe, was made several years ago by Mr. Lindsay Russell, P.L.8., Lindzsay Bossell
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and his plan has been used in constructing a general map of the region to
illustrate our observations on the geology. Lake Abbitibbe was also
sketched by Mr. Russell with a remarkable degree of general accuracy.
There is, however, necessarily an absence of details in the conformation
assigned by him to the shore lines, which rendered it difficult for me to
indicate on his plan the precise position of the rocks observed on the
ground. It was therefore considered advisable to make a micrometer

Micrometer  Survey of this lake, from which, accerdingly, it has been laid down on the

of Lake .
Abbitibbe, accompanymg map.

Lake Abbitibbe consists of an upper and a lower lake. The upper
lake, the eastern extremity of which we have now reachsd, lies due east
and west. Its length is thirty-three miles, and its width from two to eight,
except.a little to the eastward of the middle, where a bay extends eight or
ten miles to the north, and another bay directly opposite increases the
width of the lake two or three miles southward, giving the upper lake a
total width here of about seventeen miles, At the north-west corner, it

The Narrous. 18 connected with the lower lake, at its south-east side, by the Narrows
running in a direction about N. by W. for two miles. The latter is rudely
circular in form, with a width varying in different parts from fifteen to
twenty miles. The greatest length of the whole, in a direction about W.
by N., is about forty-seven miles. The shore line in both lakes is exceed-
ingly irregular, and the number of islands in all parts is very great. The
main body of the lower lake is to the north of that of the other, so that an
east and west line can be drawn on the north side of the latter, but cutting
off the above-mentioned bay, which when continued westward will pass to
the south of the lower lake. The principal stream falling into Lake Abbi-

Aunitivbe 1\ tibbe is the Abbitibbe River, by which we reached it, but there are several

' ther tributaries nearly as large. The outlet retaining the same name
flows from the south-west part of the lower lake, and was surveyed for
about seven miles, to the first fall. Its direction for the first two miles is
south-west, beyond which itis west to the falls.

The position of the two portions of this lake with reference to each
other is closely connected with the geological structure, the longer axis
being parallel with the curved line which represents the strike of the

Rocks of Lake rocks. The rocks belong to the same two classes met with farther south.
Gneissoid and granitic rocks occur all along the north side of the upper,
and on the south-east side of the lower lake, while the other portions of both
are occupied by micaceous, hotnblendic, and chloritic schists, fine-grained

Serpentine.  hard quartzites, diorites, and dioritic schists, with derpentines. The
dividing line between the two classes of rocks, as shown on the map,
coming evidently from the east, passes to the south of the east end of the
upper lake ; and, turning north for three or four niiles, divides longi-
tudinally, the club-shaped peninsula on the west side of which the Hudson’s.
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\ Bay Co.’s post is situated, and strikes across to the north shore, where it
again turns westward. After following the north shore for a few miles, it
continues westward through the lake, (having some of the islands on one
side, some on the other,) cutting a thin slice from the north side of a
mallet-shaped peninsula extending more than half way across from the
south side, and situated towards the west end of the lower lake. Still
continuing westward, it passes to the south of the Narrows, curves round
to the northward in the south-east part of the lower lake, returning on itself
in a north-easterly direction, so as to include a space of which the width
is twelve or fourteen miles. It would appear, therefore, that this is the
western extremity of a band of these rocks coming from the eastward, or
probably, considering the prevailing strike of the contiguous stratified
rocks, from a direction north of east. I have no means of forming even
a conjecture as to how far they may extend in this direction.

The gneissoid rocks on this lake, as far as they were examined, are Gnelssold
uniformly massive and coarse-grained in texture, and usually of a light
grey or brown colour. They are chiefly composed of vitreous quartz,
white or light flesh-red feldspar, and brown, sometimes greenish mica, in
large scales and flakes, the latter being in most cases parallel with each
other. Sometimes the mica is partially or wholly replaced by hornblende.
At the western extremity of the area occupied by these rocks, in the
vicinity of the Narrows, the gneissoid structure is generally obscure, and
sometimes could not be seen at all. Near the lower end of the Narrows syenitic rocks
on the east side, a coarse grained syenitic rock was observed, which con- ™' ARt
tained a considerable amount of magnetite.

The schistose, or slaty rocks, which, as already stated, occur over the Schistose rocks,
greater portion of the lake, have a‘strike for the most part parallel with
the line indicated as the boundary of the gneiss. It cannot be said, how-
ever, that they were actunally seen to curve round the western extremity
of the band of gneiss included within this line, as no exposures of rocks
showing stratification were observed in this locality ; but in the case of
the subordinate curve indicated on the map as occurring near the east end
of the upper lake, they were plainly seen to conform with the outline of
the gneiss. The general strike on the south side of the gneissoid area, as
seen along the south side of the upper lake, varies but little from east and
west ; and ushally where they were seen within a mile or so of the gneiss
the strata are either nearly vertical, or they dip away from the gneiss, the
angle of inclination being sometimes as low as 46°. About the middle of
the upper lakeé, however, the strata, in many pldces, dip towards the
gneiss, at angles varying from 45° to T0° or 80°: but this is usually at a
considerable distance from the latter, and the locality shows indications of
disturbance. The strike of the similar rocks occurring on the north half
of the lower lake, where it is generafly well seen, is about E. by N., a
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direction which would carry them along the north side of the gneissoid
area. The dip is seldom less than 80°, and it seems to be about as often
southward as northward.

Off a prominent point, about the middle of the west side of the lower
lake, there is a small island, not more than six or eight’ chains long,
which is composed of a dark green, rather soft rock, with splintery
fracture and resinous lustre, and weathering a dull white. It is so
strongly magnetic that our compasses were found to be quite useless

Serpentine with on this island. This rock proves to be serpentine, and specimens of it
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Resemblnce
to the rocks of
the ¢ Quinze. ”*

Diorite hills.

being, at your suggestion, handed to Dr. Harrington for examination, it
was found to contain grains of chromic iron.

At several points along the south side of the upper lake there are ex-
posures of a rock somewhat similar to that described on page 125, as having
been observed on the Abbitibbe River about a mile below the portage, and
which is supposed to be partly composed of serpentine. This was observed
chiefly towards the east end of the upper lake, but it was also noticed on
the south-east part of the lower lake. It was not here seen in situ, but
large angular masses of it were seen on the shore of the lake, in a locality
where no other rocks were met with, their appearance being such that
there can be little doubt they were not far remdved from the parent bed.
All the localities where this rock was observed are on a line which is
approximately parallel with the general strike of the rocks.

At many points, especially along the south side of the lake, there are
large exposures of dark green crystalline diorites,passing into dioritic schists
and having a close resemblance to those of the Quinze. These usually
appear o be destitute of any appearance of stratification, but as in the
case of the (Minze diorites, the bedding is occasionally shown by the
occurrence of thin, angular layers of quartzite, here approaching the
character of chert, with thin layers of magnetic oxyd of iron, the quantity
of the latter seen, however, being insignificant. Much of the diorite also
contains epidote, which is another point of resemblance to the diorites seen
on the Quinze. .

Besides these crystalline diorites, tliere are hills along the south side of
the lake, which, as far as examined, dte composed of the same light greenish-
grey compact diorites already noticed in speaking of the hills observed
along Lakes Matawagogig and Agatawekami, and the connecting stream.
They are precigely similar in appearance, and from one of them which was

" ascended, arid which rises to a height of about 400 feet above the lake,

the country was seen to be studded with them as far as the eye can
reach, looking southward as well as east and west. Diorite similar to that
which composes these hills, was also seen at the falls on the Abbitibbe
River, about seven miles below the lake.

In regard to the stratigraphical relation of the two classes of rocks on
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+this lake, the only fact which I have to offer is, that at the only two locali-

' ties where they were observed to approach within about a quarter of a

mile of each other, and where both showed stratification, both have the

same dip. One of the localities is on the point on which the Hudson’s

Bay Company's post is situated, where quartzites and slates are exposed Quartaito, slate
on the west, and gneiss on the east side, both dipping to the westward at

an angle of about 50°. The other locality is twenty miles further west,

where, at the “ mallet-shaped peninsula ™ already noticed, both were seen,

within a very short distance of each other, with an east and west strike,

and nearly vertical attitude. In both these cases, the only indication of
stratification in the gneiss is the parallelism in the arrangementof the

different minerals composing it ; but this is quite distinct and regular.

SurvEY OF Tui RIvER BLANCHE.

Having returned to Temiscamang on the 27th of August, we started on
the 4th of September to commence the survey of the River Blanche. This River Bianche,
survey was oarried from the mouth of the river, at the northern extremity
of Lake Temiscamang, to a small lake about three miles in diameter,
known by the Indians as Round Lake. Round Lake.
The upward direction to the north-west side of Round Lake is N. 36° W,
and the distance, in a straight line, about forty-four miles. Following the
stream the distance i3 nearly sixty miles.
Ascending the river, no rock exposures occur for about twenty-five
miles, the stream flowing for that distance, with a rather strong current,
but no rapids, between banks of clay and sand. Above this there are
occasionally exposures of crystalline diorite for several miles, suc- Dioriteand
ceeded, a little further up, by chloritic and dioritic slates. Of the former Giomtis sistes.
there was very little seen, and the slates were observed only along the
edge of the water, at the foot of high cliffs of clay and sand.
For a distance of ten miles in a straight line, above the chloritic slates,
the only rock met with is granitold gneiss, very similar to that of Lake Granitoid
Abbitibbe. Like the latter, it is uniformly coarse-grained and light greys e
or brown, occasionally red, in colour. On the south-east side the strati-
fication of this rock is well shown, both by the usual parallel arrangement
of the constituent minerals, which is here' very distinct, and by the occa-
sional alternation of coarser and finer layers. The dip and strike, the
latter about N. by E. and S. by W., are exactly the same as those of the
slates to the south-east, which, though not seen in contact with the gneiss,
were observed at a distance from it not exceeding eight or ten chains.
The dip being always nearly vertical, it was found impossible to determine
which are the uppermost beds.
On the north-west side of the gneissoid area, which extends to Round
Lake, slates are again met with. The principal exposures examined are
g
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almost immediately in contact with the gneiss, and are chiefly hard grey
micaceous and hornblendic schists ; but a little more distant from the-
gneiss it has a greater rezemblance to the slates described above. The
strike being E. by N. makes an angle of about 45° with that of the latter.
The dip, though sometimes to the northward, appears to be usually to the
south, and at a very high angle. In one place the dipis S. E. < 55°,
but the rocks in this locality are much disturbed, and are cut up by
numerous dykes of diorite and porphyry, from six inches to as many feet
wide. The slates are exposed on this lake for about a mile across the strike,
when they are cut off by a rock which appears to be intrusive. It much
resembles ordinary red syenite, but was not observed to contain quarts,
being made up of large grains of a rather dark red feldspar with a smaller-
amount of greenish hornblende, and sometimes a little epidote. This
occurs all along the north side of the lake, but I have no means of knowing
how far it extends beyond the lake.

Lac pes Quinze aAND Laxe MisrcowaJsa.

Having again returned to Temiscamang, on the 1Tth of September,
from the survey of the Blanche, I paid off the two Indians who had been:
engaged for the short term of about two weeks which it was expected
would be required for this trip ; and notwithstanding that they expressed
themselves well pleased with the treatment they had received, as well as
with their pay, it was found impossible either toinduce them to re-engage

. or to procure others to take their places; the-chiefreason being, no doubt,

Second start
from Temisoa-~
mang,

that the hunting season had commenced, and all the Indians were eager
to get away to their hunting grounds. We were therefore unable to make-
further surveys with the micrometer telescope, as to do so we should have
required two canoes, and as we had now only the two white men who had.
been with us the whole season, we could man only one. Under these
circumstances it was thought advisable to devote the remainder of the
time still available for our work, to making a further examination of the
rocks on the Quinze, and exploring the upper portion of Lac des Quinze and
Lake Mijicowaja, (another lake-like expansion of the Ottawa, and occur-
ring immediately above Lac des Quinze,) which lakes extend for about
thirty miles to the eastward from the point where, at the foot of the firsk
named, we turned northward going to Abbitibbe. These lakes, as well
as the Ottawa River both above and below them, having been already sur-
veyed and mapped, and no further measurements being necessary in or-
der to fix the positions of the rocks observed, a single canoe was sufficient
for this trip. We accordingly set out once more from Temiscamang on:
the 25th of September.

The facts obtained during this excursion in regard to the rocks of the
Quinze and of the western portion of Lac des Quinze have been embodied
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in the account already given of them. The only rock met with farther
east is gneiss, oecasionally passing into hornblendic and micaceous schist Gneiss passing

X . into hornblen-
of a coarse texture. The latteris seen occasionally along the shores of dic and mica-

the upper part of Lac des Quinze, where, as already stated, the direction ceons sehlats
of that lake is north-east for fifteen miles, apparently conforming with the
strike of the strata, which dip north-westerly at a high angle. The gneiss
is generally reddish and rather coarse-grained, with obscure bedding ; but
it is often grey in colour, and is also occasionally, regularly and distinctly
stratified. Along the upper part of Lac des Quinze the gneiss forms hills*Hﬂlud:IBanz
which rise sometimes from 200 to nearly 300 feet above the level of the
lake, being the highest hills seen between Lake Temiscamang and the
Height of Land on the route to Abbitibbe.

Having ascended the Ottawa for several miles above where it falls into
lake Mijicowaja, and the season being now too far advanced to allow the
ascent of this river to be continued sufficiently far to make it probable that
any important results would be attained, we returned to Temiscamang ReturntoTe-
reaching the fort on the 12th of October. After a delay of a couple "
of days, owing to a severe storm of wind and rain, we set out for home,
reaching Ottawa on the 24th of October.

Ecoxomic MINERALS.

Copper.—In several localities copper pyrites in small disseminated copper ores.
grains, and small quantities of the green carbonate of copper, were ob-
served. The latter was noticed particularly in small veins in the diorites
and dioritic schists below the eighth portage on the Quinze. At the foot
of the seventh portage, which leads from the Ottawa to a small lake on the
north side, copper pyrites associated with iron pyrites was observed dis-
seminated throughout a bed, about three feet thick, of a greyish felds-
pathic rock. The quantity, however, both here and at the other local-
iies where copper ore was seen, is not sufficient to render it of economic
importance.

Iron.—Magnetic iron was met with in several localities. The most im-Iron ore,
portant of these is that already mentioned, on the eighth portage of the
Quinze, which leads from the Ottawa River, immediately below the point
where, after flowing northward for three or four miles, it turns abruptly
round to the south-west. The portage is on the south, or left hand side
of the river, running in a direction about south-east to a small lake in a
narrow ravine, and is not more than a quarter of a mile long. The iron ore
crosses the portage near the upper or south end. It occurs in the form
of layers from the thickness of paper to about an inch, and is interlami-
nated with similar layers of whitish, grey and dull red, fine-grained
quartzite. The iron’ore constitutes probably from a fourth to a third of the
whole, and as the thickness of the whole band is about thirty feet, the total
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thickness of the layers of iron ore would probably not be less than eight feet.
The band was traced along the strike for about a hundred yards. Mag-
netic oxyd of iron was observed under similar conditions at several points on
this portage, and on the next above, but in much smaller quantity. This ore
occurs also on lake Opasatika, about six miles south of the Height of Land.
On lake Abbitibbe, it was observed on the south side of the upper lake,
and also on the west side of the lower lake. At none of these localities,
however, was it found in important quantities.

Magnetic Iron Pyrites.—A. bed, eight or ten inches thick, composed
chiefly of magnetic pyrites, was observed on the west side of lake Opasa-
tika, at the locality already described as the first where, in going north,
the gneissoid and granitic rocks of the southern part of that lake are found
to have given place to the crystalline schists and conglomerates of the
northern part. It is associated with siliceous layers containing a large
proportion of magnetite.

Steatite.—This rock occurs largely in the same locality as the last ; con-
siderable exposures, as has been stated (page 122), ocourring on the west
gide of lake Opasatika. Steatite was also observed on the Quinze, near
the upper end of the island, on the south side of which are situated the
fourth, fifth and sixth portages.

Roofing Slates.—On the fifth portage of the Quinze, some of the dark-
grey, and light greenish-grey argillaceous slates which are there exposed,

have a very perfect cleavage, and would probably be well adapted for roof-
ing purposes.

TIMBER. -

White and red pine are found over the whole region examined, and are
by no means rare even as far north as Lake Abbitibbe; but on this Lake,
with the exception of a few healthy-looking individuals, about six feet in
circumference, observed near the outlet, they are all very small and
seraggy, and are confined to the numerous islands and points. They are
quite abundant and of excellent quality on the slopes of the hills dlong both
sides of the Height of Land. 'When ascending the hill described as rising
to a height of 700 feet above lake Matawagogig, on the north side of
the Height of Land, several fine trees were measured and found to be
from eight to nine feet in circumference, at a height of four or five feet
from the ground ; and from the summit of the hill, groves of white pine
were observed in all directions. White spruce, yellow birch and cedar,
are also tolerably abundant, and of good size. Fine specimens of the latter
tree—tall and straight—were observed, chiefly in hollows among the hills,
on the south. side of lake Abbitibbe.

Groves of white pine are conspicuous along the shores ot Lakes Opa-
satika and Obikoba, generally a little distance from the water. Both red
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and white pine are met with, but not abundantly, on the lower portion of 0 Othor pise
Lac des Quinze ; but with one exception, probably the best timber seen by
us during the summer is that which grows on the hills on both sides of the
upper part of Lac des Quinzes and the lower part of Lake Mijicowaja.
The exception mentioned is on the Quinze, in the vicinity of the fourth
and fifth portages, where there is a great quantity of very fine pine, both
red and white. There is very little pine on the Blanche, the only speci-
mens observed being a few very small ones near Round Lake.
Sugar maple is tolerably plentiful round the head of Lake Temisca~ Sugsrmaple.
mang, but was not seen further north, The same remark applies to swamp
maple and white oak. Large numbers of these grow on low level land
near the mouth of the Blanche, and also, in smaller quantities at the
mouths of other rivers falling into the same lake. Hemlock is abundant on
the lower half of Lake Temiscamang, but no specimens were observed as
far north as the Hudson’s Bay Company’s post.
The most abundant tree in this region, north of the limit of sugar
maple, is aspen, after which come canoe-birch, spruce, Banksian pine, and 4spen, birch,
Capada balsam. Elm and ash occur occasionally on low flats as far north
as Lake Abbitibbe.

Soin AND CLIMATE,

The whole region examined, extending northward from the mouth of the
Montreal River, which is about thirty miles south of the head of Lake
Temiscamang, may be pretty correctly described as a level clay plain, Level clay
with a great number of rocky hills and ridges protruding through it.

There is a marked distinction between this region and the country to the

gouth. The unyielding Laurentian rocks of the latter maintain & uni-

formly high surface, considerably higher than the level at which the

clay is found ; while the softer slates and schists which occupy so large

a portion of the country further north have been largely removed by
denudation, leaving only the harder rocks—dioriteg, quartzites, and
conglomerates, —to form more or less isolated hills, surrounded by arable Isclated hilts.
clay land.

The helght of the clay appears to be pretty uniform throughout the Hlelght of the
whole region. Around Lake Abbitibbe it is about thirty feet above the
level of the lake, which was estimated to be 245 feet higher than Lake
Temiscamang, giving 275 feet as the height of the clay at Abbitibbe above
Lake Temiscamang. Onthe upper part of Lac des Quinze it is occasionally
geen along the edge of the lake, and rising about twenty feet above it ;
and therefore as the latter lake is supposed to be about 260 feet above
Lake Temiscamang, its height above that lake would be about 280 feet.

On the Blanche, the highest clay plains, about thirty-five miles up the
river, are nearly on the same level with Round Lake, which was esti-
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mated to be 275 feet above Lake Temiscamang. Clay is seen, I believe
on all the portages between Lac des Quinze and Lake Abbitibbe.
This would give a greater height than the foregoing, since on the highest
of them—the Height of Land portage—it is about sixty feet above
Lake Abbitibbe or 305 feet above Temiscamang. Taking the mean of
all these heights and adding it to 612 feet, the height of Lake Temis-
camang above the sea, we find that the height of the clay plain above
the sea level is about 900 feet.

Aress of aravlo-  The largest areas of arable land are on the Blanche, and around Lake
Abbitibbe. On the Blanche, the banks are at first only eight or ten feet
above the ordinary summer level of the river, but ascending the stream
they gain in height, step by step, until thirty miles up they rise to a
height of from 100 to 150 feet above the water. Uniil within a few
miles of Round Lake, no rocks are seen, except in the channel of the
stream or in the face of the cliffs. Towards Round Lake the gneiss only
occasionally appears above the level surface. Bluish clay was exposed
in the bed of the river all the way to Round Lake, but about half way up
is overlaid by a rather coarse brown sand, which in its tarn, farther up,
is again overlaid by clay. Six or eight miles below Round Lake, where
the cliffs are upwards of a hundred feet high, the middle portion con-
sists of sand, while at the base and summit nothing is seen but clay.
The level land in the valley of this river will therefore be partly clay
and partly sand, perhaps in nearly equal proportions. The width of
arable land is probably, on an average, not less than six miles, and may be
much more. On the lower levels, a good deal of the surface is probably
swampy. The higher levels have been almost entirely denuded of
vegetation by repeated fires.

Caysround  ~ Lake Abbitibbe is surrounded on all sides by level clay land. At a
good many points, however, the rock rises above the level of the clay.
This is especially the case along the south side of the upper lake, where
the dioritic hills, already described, approach the lake ; but even here
there is generally a strip of clay land a10ng the shore. To the north,and
especially the north-westward, the clay level seems almost unbroken, and
it 18 well known that it extends in this direction to the shores of Hudson’s
Bay.

Several acres of this clay soil are cultivated at the Hudson’s Bay
Company’s post at Abbitibbe, and with satisfactory results. The only

Crops. crop grown at present is potatoes ; but I was informed by the man who
has charge of the farming operations, (a French Canadian, who has been
more than thirty years at Abbitibbe, but was brought up as a farmer near
Sorel, in the Province of Quebec,) that several other crops, including
wheat, had been tried in former years, and with such results that he is
inclined to insist that all the ordinary cereals can be cultivated as success-
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fully at Abbitibbe as on the St. Lawrence. Such an opinion from a man
who has been for so many years practically engaged in the cultivation of
the soil, is worth recording, and ought to be reliable.

Indian corn is grown at more than one locality near the head of Lake
“Temiscamang, and is said to ripen well. I am able, personally, to testify
to this, as I was shown some good ripe ears, which had been grown during
the summer of 1872, on the farm of Mr. Angus McBride, at the head of
the lake. It should be said, however, that the locality is perhaps unusually
advantageous, as, besides being close to the lake, it is partlcularly well
sheltered on all sides, except the south.

I have the honour to be,
Sir,
Your fnost obedient servant,
WALTER McOUAT.
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Smr,—The report which I have now the honor to lay before you con-
tains a summary of investigations made during the summer of 1872 in the-
section of country alyeady partly described in my report for 1871 ; namely,.
the townships of North Burgess, South Sherbrooke and Bathurst in Lan-
ark county ; North and South Crosby in Leeds county; and Olden, Oso,
Bedford, Loughboro’ and Storrington in the county of Frontenac. These
investigations, however, being still in progress, it will chiefly contain fur-
ther details respecting explorations which have been in progress since the
publication of my Report on Hastings County (Report of Progress, 1866—
69, page 143, etc.,) and which have been steadily carried on from this
last county in an easterly direction through Addington and Frontenac to
my present field of labor. Respecting these explorations I have already
handed you several brief reports or summaries of the progress made.
These have been published in the respective Reports of Progress for the
years 1866—69, 1870-T1 and 1871-72. In the present report further
details are given respecting the geological structure of the region, and
they are now accompanied by a suitable map on the scale of four miles to
one inch. This map, which may be considered a second edition and ex-
tension of that of Hastings county accompanying my report for 1866-69,
is referred to in your Summary Report for 1870, where it is stated that
in it would be found some important topographical information not given
in any previously published map.

Before proceeding to describe the geology of the section of country
which has more immediately engaged my attention during the past two:
summers, I will first give a description of the characters and distribution
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of & series of rocks met with in the counties of Addington and Frontenac, Rocks of
lying between Hastings county and the counties of Leeds and Lanark. Fromsme =
These rocks separate the troughs or basins of rocks of Hastings county countice.
from similar troughs, now being traced out through Burgess, Crosby, Bed-
ford and Loughboro’ townships. I shall therefore go back to a point
where the map and report on the county of Hastings terminated, and
proceed in my description thence in an easterly direction in the order in
which the various explorations were made. The geological features of the
whole of the country examined naturally divide it into three parts, namely Country divid-
a western, a middle, and an eastern section, occupied respectively by the sections.
two sets of troughs and the series of rocks which, as above stated, separ-
ates them. The western section, of which this report chiefly treats, em- Western sec-
braces the great granitic areas of Elzevir, Kaladar, Anglesea, Effingham,
Abinger and portions of Miller and Canonto townships ; the granite and
gneiss areas of the northern portions of Kennebee, Olden, Oso and south-
ern portions of Barrie, Clarendon and Palmerston townships; and the
intermediate series of erystalline schists, slates and crystalline limestones,
already noted (Report of Progress 1870-71, pages 810-11,) as stretching
from the north-eastern quarter of Kaladar township, north-eastward into
Levant and Darling townships.

The middle section comprises the southern two-thirds of the townships middie sestion.
of Kaladar, Kennebec, Olden and Oso, and the whole of South Sher-
brooke and Bathurst, through which are spread out a great volume of
granitoid gneisses, schists and crystalline limestones, with magnetic iron
ores, and some deposits of apatite or phosphate of lime. And lastly,
the eastern section embraces the townships of Burgess, Crosby, Bedford, Eestern section.
Loughboro’ and Storrington, including the great phosphate-bearing area,
and in which granitoid gneisses, pyroxenic schists, crystalline limestones
and dolomites with serpentine occur in lengthened irregular trough-like
forms, often repeated, and to the south-eastward, passing under the un-
conformable sandstones and limestones of the Lower Silurian series. The
rocks of this section appear to lie conformably on the red gneisses and
limestones, which represent the middle section, and in their general char-
acters bear a strong resemblance to the formations described by Sir pesempiance to
W. E. Logan as existing in the neighborhood of Grenville on the Ot- Gronille rocke.
tawa river,—a fact which will be again referred to. It may be further
stated that the western section had never been previously geologically
examined, but that in the middle and eastern sections some investigations
had already been made by Mr. A. Murray, details of which are given in Investigations
his report for the years 1852-53, now unfortunately out of print; and s md Sﬂ'W W. .
by Sir W. E. Logan, whose observations are embodied in the ¢ Geology
of Canada, 1863.” The micrometer measurements, corrections and
sketches made at that time by Mr. Murray have been embodied in the
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map which accompanies the present report, and I would particularly
mention the townships of Bedford and Loughboro’ as having been thus
corrected. At the request of a number of persons, more or less in-
terested in the various lines of railroad at present projected through
this region, I have also repeated in this report the levels of all the
principal lakes above Lake Ontario, as determined by Mr. Murray, and
given in his report above referred to.

Western Section.—In the Report of Progress, 1870-71, pages 810 and
following, I briefly alluded to the general geological structure of this
section, as follows :— In my explorations of 1869 and 1870, the rocks of
divisions B and C, the character of which had been previously studied in
the great areas occupied by them in the townships of Madoc, Marmora,
Tudor and Lake, were followed for a considerable distance in another area
or basin, apparently connected at its south-west extremity in Elzevir with
the one just noticed. This latter basin has been traced fo the north-east-
ward through the village of Flinton, in Kaladar, and thence through Barrie,
Clarendon, and Palmerston, into Darling, a distance of about sixty miles.
It is not more than two miles in breadth in Elzevir and Kaladar, but widens
very much to the north-eastward, and is limited on either side by a more
elevated region of coarse gneissic and granitoid rocks.” I also alluded to

the occurrence among these gneisses of ¢ great areas of fine-grained gra-

nitic rocks, consisting of little else than red orthoclase and white quartz,
without any apparent marks of stratification,” which might either be

eruptive or indigenous. I wish now to lay before you some farther

details respecting these elevated regions of coarse gneissic and granitoid
rocks bounding on either side the depression above described; and,
also, to give a more minute description of the characters and distri-
bution of the rocks in the depression itself. The area occupied by the
gneissic and granitoid rocks on the north-western side of the depression,
comprises the townships of Elzevir, Grimsthorpe, Kaladar, Anglesea,
Effingham, Abinger and Miller ; a barren and broken up hilly region, only
partially settled, and with but few rodds. That on the south-eastern side
stretches from Kaladar through portions of Kennebec, Barrie, Olden,
Clarendon, Oso and Palmerston, and into North Sherbrooke. In the
north-western area the prevailing rocks are unstratified granites, which
present one or other of the following characters :—

1. Granite made up chiefly of flesh-colored, or ocoasionally brick-red,
orthoclase feldspar and translucent quartz; with somefimes a very little
greenish mica, and occasional crystals of specular iron and iron pyrites.
This rock composes a very large part of the area examined, and appears
to be the oldest. ‘

2. Dark red, or brownish, coarse-grained, mottled syenite, composed
of dark hornblende and red orthoclase feldspar, in nearly equal proportions,
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+with a very sparing admixture of quartz, and occasional crystals of iron
pyrites.

8. Cleveable masses of flesh-red orthoclase feldspar, often largely mixed
with black or*brownish mica.

The above three varieties of rock graduate the one into the other. Their
age is yet uncertain ; but they appear to form the base upon which all the
rocks yet to be described rest.

4. A great mass of white, micaceous, granitic gneiss, both coarse and
fine.grained, and in some places without apparent stratification. It con-
sists of a mixture of white feldspar and greyish quartz, m nearly equal
quantities, besides a considerable amount of black or brownish-black mica
irregularly distributed throughout the mass, and not, as a general rule,
showing any parallelism. Oeccasionally, however, where the mass is much
broken up by atmospheric or other agencies, large angular blocks are met
with, in which one or more of the faces are covered with a fine layer or
coating of mica.

5. Heavy dark-colored syenite, consisting for the most part of greyish
and greenish hornblende, greyish-white feldspar, and a sparing addition
of quartz and iron pyrites. This rock may possibly graduate into the
coarser varieties of diorite described further on with the rocks of a higher
series.

In my report for 1869, (Report of Progress, 1866-69, p. 148,) allu- Couatry oden-
sion was made to these rocks as being very largely developed ¢ from the Ehove Yook
neighborhood of Queenshorough on the one hand, to Mazinaw Lake in
Barrie on the other ; and transversely from the vicinity of Flinton in
Kaladar, to the north-west corner of Grimsthorpe.”” It was further thought
probable, that they would be found coming to the surface in four north- Fourantiolinals,
-east and south-west anticlinals, forming parallel ridges, and thus spread
over * the western half of Anglesea, and the rough and unsurveyed town-
ship of Effingham.” These statements, which were then partly conjectural,

_ have through subsequent explorations been proved correct. It has been
found that these granites and gneisses occupy a line representing the axis
of an elevation, starting from near the twelfth lot in the third range of
Elzevir, and running N.N.E. through this township into Anglesea, and
thence through the south-east qaarter of Effingham into Abinger. They
are also extensively spread out to the north-westward and south-eastward
in a number of subordinate transverse undulations. The course of the
first of these transverse undulations may be represented by a line drawn
from the south-east to the north-west corner of Elzevir, and passing into
the adjoining portion of Grimsthorpe, a distance in all of about fourteen ,
miles, along which the white mica granites and gneisses of (4) and occa-
sionally the darker syenites of (5) are the predominant rocks. The white wnite grantte

_granites are particularly well seen along the road known as the ¢ new Roag. "
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Flinton road,” between Bridgewater and Flinton Village in Kaladar.
They occur from lots seven in the sixth and seventh ranges continuously
to lots fourteen and fifteen in the tenth range of Elzevir, where they form
the south-eastern portion of this granitic area. Much of the rock is a
coarse-grained, white granite, with brownish-black mica irregularly dis-
tributed through it, and presents no appearance of stratification. Occa-
sionally, however, it graduates into distinctly stratified gneiss, in
which the mica is arranged in regular layers. Along the same road ap-
proaching the boundary line between Elzevir and Kaladar, the darker
syenites of (5) are the most frequent rock masses ; and both these and
the white gneisses and granites are here much cut up by pale-white and
sometimes flesh-colored veins, composed almost entirely of a very fine-
grained mixture of feldspar and quartz, with here and there a little black
tourmaline. North of the same road in Elzevir, similar white granites
cover the remaining portion of the township and, passing into Grimsthorpe,
rise into abrupt hills or mountains of considerable altitude. Two of these,

East and West known in the nexghborhood respectively as the East and the West Moun-

Mountains,

Coarse diorite.

8oil.

tain, are situated close to the line dividing the townships of Elzevir and
Grimsthorpe, between lots twenty and twenty-eight, in the first and second
ranges of the latter township, where they form the most elevated points of
the country. The West mountain rises abruptly to the height of 250 feet,
and from its summit a great stretch of country can be overlooked south-
ward towards the river St. Lawrence. These hills, or mountains as they
are called, may be said to form here the north-western exiremity or
limit of the granite mass in the first transverse undulation. Much of the
rock is of a coarse syenitic character, and contains a large proportion of
a dark-green hornblende, with very sparing admixture of quartz. Iron
pyrites is also abundantly disseminated through the rock in small-sized
grains or crystals. This rock would appear to pass into a coarse diorite,
by the entire disappearance of the quartz, when the rock is composed of a
greyish-white feldspar and a dark-green or greyish hornblende. The red
granites also occur in many localities throughout the area just described,
but in a very irregular manner, so as to render it difficult to determine
their age in relation to the other rocks. Their greatest development is,
however, to be found further north-eastward along the main axis of eleva-
tion, where they entirely replace the white gneisses. In the vicinity of
the East and West Mountains in Grimsthorpe, they are unstratified,
and often appear to be of more recent date than the white mica granites
and even than the diorites of division B. (Report of Progress, 1866-69).
This point, however, requires further investigation. The country under-
laid by rocks of the foregoing characters, presents a very rough and
mountainous surface. The soil is light and sandy, but little suited for
cultivation, and supports a growth of small pines and hemlock. Hence, .
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the comparatively unsettled state of nearly three-quarters of the township

of Elzevir, and much of Grimsthorpe. There are, however, to be found

isolated patches of land suitable for agricultural purposes, as examples

of which may be given the farm of Mr. Arnott on the twelfth and M. Arnott’s
thirteenth lots of the ninth concession of Elzevir, also those of some

other settlers further northward, on the fifteenth and sixteenth lots of the

eighth, and the twenty-second lot of the tenth ranges in the same town-

ship. Mr. Arnott’s farm is surrounded by bare rounded ridges of white

granite, but he informed me that the soil was all that could be desired for

farming purposes. Proceeding north-eastward from Elzevir we find these

granitic rocks narrowing in the south-east and north-west corners of Grims- Grimathorpe
thorpe and Kaladar to a breadth of between five and six miles, owing to a '
transverse north-west and south-east depression which brings in the diorites

and green slates of a higher series yet to be-described ; they thep again

spread out on a second transverse north-westerly undulation to over fifteen

miles in Anglesea and in the north-western parts of Grimsthorpe and Kal-

adar. This second extension of these rocks in Anglesea is of a very

irregular shape, and consequently it was found difficult to draw a line

which would represent its true axis ; but one drawn from the vicinity of

the Kaladar Post Office, in the neighborhood of the twenty-seventh or
twenty-eighth lot of the seventh range of Kaladar, north-westward through
Anglesea, and into the north-east corner of Grimsthorpe, would probably

prove to be the most correct. On this line the red granites prevail, and Rea granites.
cover nearly the whole of Anglesea, extending from Loon Lake and the
Scutomatto River, westward into the eastern portion of Grimsthorpe, in

all a breadth of about nine miles. The north-western part of this area,

owing partly to the almost impassable nature of the country, has yet been

only partially examined; but specimens sent to me by Mr. Murdoch,

P. L. 8., who was then sarveying this township, from prominent

bluffs on lots ten, eleven and twelve of the twentieth range, and lots

fifteen and sixteen in the sixteenth range, are similar to the granites

and dark syenites already described as composing the East and West
Mountains in the southern portion of Grimsthorpe. Wolf Lake, a small

body of water situated on the corners of Grimsthorpe, Anglesea and woifang Deer
Effingham, is also entirely surrounded by masses of red granite: as isZ****
also Deer Lake, eleven miles to the south-eastward, on the boundary line

between Anglesea and Kaladar. In this last locality the white micaceous

granites of Elzevir again come in, dipping at a low angle, and appear to

overlie the red granites. At the time of my visit there were no settlers

upon this Anglesea granitic area, which forms the second transverse un-

dulation ; it, however, had been extensively explored by ¢ lumber-men”

who had exported a great quantity of first class timber. Excepting a

¢ Jlumber depot,” or an occasional ¢ trapper’s shanty,” little accommoda-
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tion is to be met with, while the absence of anything like even tolerable
mom o Toads, and the frequent occurence of brulés and wind-falls make the work~
mg out of geological details an exceedingly difficult matter. From Angle-
sea gimilar rock masses—chiefly the red granites—continue north-eastward:
into Effingham and Abinger, where they again cover a very large area,
probably along another apd third north-west and south-east transverse un-
dulation. They are, however, first considerably narrowed between Angle-
sea and Effingham by a transverse depression, the axis of which may be
described as coursing midway between Muddy and Stony Lakes in the
north-east quarter of Anglesed, north-westerly through Effingham into the
south-eagtern part of Cashel. This depression brings in a large volume
of the overlying gneissoid and green slaty rocks, which have yet to be
%.?9,,{“““ in described. In Effingham and Abinger the outline of the red granites is
Abinger. very irregular and indefinite, and so difficult is the access to many parts of”
these townships that for the present I can only deseribe these rocks as
occupying a large part of Effingham north-westward towards Weslemkoon
Lake, an extensive sheet of water situated on the line between the latter
township and Ashby, and probably also a portion of the eastern side of
Cashel, while eastward they pass into the township of Abinger, where
they cover a very considerable area extending along the Addington
Road. Between the head of Mazinaw Lake and the Mississippi Road
in Denbigh township the granite rises into an abrupt cliff, known through
o/ Penigh o the surrounding country as ¢ Denbigh” or ¢ Eagle Hill,” respecting the
mineral wealth of which many fabulous tales are in circulation. It rises
abruptly to a height of several hundred feet, and forms an almost complete
barrier to the passage of wheeled vehicles in this direction. It was with
« the greatest difficulty that we succeeded in pressing our horses to its sum-
mit with only a light waggonload of camp equipments and provisions.
I have since, however, bsen informed that the road was in its worst pos-
sible condition at the time of our visit, owing partly to the extreme wet-
"ness of the season, and that now, through the outlay of considerable sums
of money, it has been much improved. At the head of Mazinaw Lake in
Abinger and Barrie, red granite forms the whole eastern and western
shores, and is particularly well displayed around Big Bay in Abinger on
the western shore, from lots twenty to twenty-five of the first and second
concessions, where it is seen to be immediately overlaid. by stratified
gneisses, dipping at comparatively slight angles, and to which we will
again refer. Eastward from Mazinaw Lake the spread of these granites
becomes greatly diminished. They were found to cover a considerable
portion of the south-eastern three-quarters of Abinger township, and thence
passing into Miller township become so intermingled with and concealed
by the overlying gneisses that their further course in this direction could
not be determined. They, however, continwe to be represented by
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isolated knolls of red granite, and these appear to occur along the crown
of an anticlinal throngh Miller township, on either side of which are
great volumes of gneissic strata.

The rocks immediately succeeding and resting upon this area of
granite, are also crystalline, but clearly stratiform. They present a
variety of characters from very quartzose and highly crystalline masses
to schistose. Their dip, where immediately resting upon the granite, is
almost invariably slight, and may be given as varying from ten to thirty-
degrees ; but rapidly increases in ascending, until the beds are vertical.
As might naturally be expected, the lowest rocks are the most erystalline.
They appear to be made up from the debris of the granites upon which-
they rest, and are largely composed of red and greyish orthoclase feldspar,
greenish or greyish-green hornblende and an abundance of grey and
translucent quartz. Mica is also generally present in minute scales
disseminated through the mass. Magnetic oxyd of iron and iron pyrites
also occur in the form of crystals and irregular grains. It is worthy of
note here, that among the lowest gneisses, the feldspar, which perhaps
composes at least two-thirds of the rock, is generally of a pale flesh-color,
although occasionally of a brick-red ; while, ascending in the series,
gneisses of a more uniform greyish color, and containing & smaller proportion
of feldspar, are met with. In the latter, first hornblende, and then mica,
form an important ingredient; then through an almost entire disappear-
ance of the feldspar, the grey gneisses graduate into quartzose hornblendic
and micaceous schists of varied shades of color. It is amongst these last
that crystalline limestones first make their appearance, and in proximity
to them the schists and gneisses are generally characterized by the
presence of epidote, and oceasionally by garnets.

The following are some of the chief varieties of rock met with in this vyt of
gneiss series, continuing, for the sake of convenience, the enumeration Gusy seris,
used in describing the granites:—

6. Whitish grey micaceous gneiss, generally coarsely granular, and
composed mainly of white feldspar and translucent quartz with the
addition of black mica. This differs from (4) only in shewing stratifica-
tion.

7. Red feldspathic gneiss, generally fine-grained, composed mainly of
feldspar, which varies from pale flesh-color to brick-red, vitreous quartz,
black and white mica, and, occasionally, disseminated crystals of magnetic
oxyd of iron and iron pyrites.

8. Gneiss, varying in color from a whitish-grey to dark greenish-gray,
and having the same constituents as (7) with the addition of greerish-
black hornblende. In this variety the hornblende and mica largely pre-
vail, and the mass often passes into a black mica-schist.

9. Fine grey hornblendic gneiss, characterized by the frequent occur-
rence of light yellowish-green epidote in irregnlar Iayers and patches.
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10. Grey gneiss, holding lenticular streaks of white feldspar, and very
much resembling an altered conglomerate. It also bears a striking
resemblance to the so-called ‘“ Eye gueiss ”” of Norway. With 8,9, and
10, are also associated some important bands of white crystalline lime-
stone, holding a great deal of white and occasionally greenish mica.
These bands of limestone will be again referred to. Respecting the
white micaceous granites and gneisses of (4) and (6), it should be stated
that their stratigraphical position is yet uncertain. They are, for the
most part, locally distributed, but where most largely developsd in
Elzevir and Kaladar, immediately underlic the green diorites and slates
of division B (Report of Progress, 1866-69), and probably will be found to
form a part of this division.

Immediately to the south of the Effingham and Abinger granite areas,
gneisses of the characters of 7, 8, 9 and 10, are first well seen south of
Big Bay on Mazinaw Lake in Barrie township, where they form part of
the northern border of the depression or basin already mentioned
(Report of Progress, 1870-T1, p. 811) as having been traced from the
village of Flinton in Kaladar, north-eastward through Barrie, Clarendon,
Palmerston and Levant into Darling township. They here have a trans-
verse measurement of nearly four miles, with east and west strike, and
steep incline to the southward. On the east shore of Mazinaw Lake, in
lots twenty-eight of the fitteenth and sixteenth ranges of Barrie, a cliff,
almost perpendicular, rises to the height of from two hundred and fifty to
three hundred feet. It is known throughout the country as the ¢ Great
Mazinaw Cliff,” and is entirely composed of a rather thinly bedded reddish
gneiss, which dips at a steep angle to the southward. The thickness of
the gneiss at this point is estimated at not less than 5,000 feet. Westward
of Mazinaw Lake similar gneisses cross the Addington road, immediately
north of lots twenty-five and twenty-six, striking to the E. and W., with a
steep dip to the southward, and pass into Anglesea, where they cover a
considerable portion of the north-eastern quarter of that township. East-
ward of Mazinaw Lake similar rocks are largely developed in the vicinity
of the two lakes, known by the Indian names of Kishkebus and Shahbo-
meka, whence their strike trends more north-easterly through the remain-
ing northern portion of Barrie and into the south-west quarteir of Miller
township. In this last named township gneisses were found to be largely
developed around Indian or Buck-shot Lake, Brulé Lake, Fortune’s Lake,
Little or Round Schooner Lake, Big Schooner Lake and Mackie’s Lake
Of this group of lakes, Indian or Buck-shot Lake is the most south-easterly.
The rocks forming its shores consist for the most part of red granitic gneiss
—probably a continuation of that at «“ Mazinaw Cliff,"—striking with the
general lie of the lake, namely, N. E. and 8. W., and dipping generally
to the S. E., on the northern shore irregular, but always steep, on the
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western shore at from ten to twenty degrees, and at the eastern end of the

lake at sixty degrees. Along the southern shore the dip could not be
listinctly made out, except near the eastern end, where it is to the N. W.

< 60°.  On the southern side of the pringipal point,on the eagtern shore

of the lake, very coarse-grained hornblendic gneiss was observed, dipping

to the N. E. < 10°, while on the northern side of the same point, the

beds were vertical or dipping at a very steep angle. The next lake to the

N. E.is Brulé Lake. It has a length of about four and one-quarter miles, Brui¢ Lake,
along the line between the fifth and sixth concessions, and its course cuts

in an oblique direction the general strike of the rocks, which, from one end

of the lake to the other, is to the north-eastward. The rock is chiefly a red Granitic gneiss.
granitic gneiss, similar to that noted on Indian and Mazinaw Lakes. Along

the southern half of the western shore scarcely any rock can be seen, but

the northern half, up to the large bay at the head of the lake, is rocky. The

dip at this part is to the north-west, at angles varying from 100-20°; so

also along the north shore. The eastern side is for the greater part rocky

and in many respects resembles that of Mazinaw Lake in Barrie. The

cliffs, however, are not nearly so high, and the dip is comparatively slight.

Along the northern half of the eastern shore the rocks dip uniformly to

‘the north-west at angles of from 15°-30°. On going down the creek from

Brulé into Fortune’s Lake, in lots twenty-eight and twenty-nine of the sixth Fortune’s Lake.
and seventh concessions of Miller township, no exposures of rock are seen

for the first half of the distance, but on reaching the timber slide, about

half way down, an abrupt hill is seen on the left. At its base the rocks

are concealed, but the upper half of the hill is seen t6 consist of grey
gneiss, overlaid by crystalline limestone. The gneiss is hornblendic, and Gneiss and
-contains a small amount of a pistachio-green epidote. The limestone is mestone.
white and contains quartz, tremolite and a little glassy actinolite.

The strike here is very irregular, but the dip is uniformly at a

:small angle. The shores of the creek for the remainder of the distance

are low and marshy. Fortune’s Lake runs a little east of north from lot
twenty-eight in the seventh, to lots thirty-six in the ninth and tenth
ranges, a distance of about two and a-half miles, and coincides with the
general strike of the rocks. At its south-western extremity the rocks are

not well exposed, but, where seen, are dark grey hornblendic gneisses, with

strike to the north-eastward and in an almost vertical position, the incline

being slightly to the N. W. The southern haif of the western shore consists

of red and grey gneisses, having the same strike and dip: while the
-northern half is occupied by white crystalline limestone, which conform-

ably overlies the gneiss. The two small islands (see map) are composed Isiands of
of red and grey gneisses which extend across to the southern half of the &
eastern shore, the whole being clearly a continuation of those observed

along the north-eastern side of Brulé Lake. On Fortune’s Lake, the gneiss
L
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often rises in hills to the height of several hundred feet. The limestone
band last noted as occupying the northern half of the western shore of
this lake, extends across to the norfhern half of the eastern shore,
where, however, it occupies comparatively low land and is but little
, exposed. Skead’s Creek flows out of the northern end of Fortune’s Lake,
and runs in a north-easterly direction into Mackie’s Creek, a distance of
one and three-quarter miles, the whole of which is navigable for canoes.
Just north of the outlet of Fortune’s Lake on Skead’s Creek, the rock is
again white crystalline limestone, with strike to the north-east and dip to-
the north-west, and thence it was followed along the creek through lots:
thirty-six, thirty-seven and thirty-eight, of the tenth and eleventh conces-
sions to Mackie’s Creek near the foot of Little or Round Schooner Lake,
beyond which it has yet to be traced. The northern limit of this band

Fortune's Lako of limestone, which for the present we may call the Fortune’s Lake band

has not been satisfactorily determined, but a transverse measurement made
at the northern end of Fortune’s Lake shewed a breadth of over one mile
of surface exposures; the dip, however, of these, although ,for the most
part to the north-west, is sometimes uncertain, so that it is difficult to give
an estimate of its thickness, and I am inclined to the opinion, that the
band repeats itself through frequent foldings. Little Schooner Lake,
from which Mackie's Creek flows, is situated towards the north-east corner
of the township of Miller, and is the most northerly of the group of"
lakes under description. Its greatest length is transverse to the general
bearing of the rocks, or north-west and south-east. Immediately upon:
entering this lake from the Mackie’s Creek outlet, the Fortune’s Lake band

Red and greyish of limestone is lost mght of, and we come on a great volume of red and
gneiss

greyish ‘gneigs similar in its characters to that observed towards the
southern portion of the lake last named, and of which there can be no
doubt it is a continuation. Both shores from the one end to the other, or-
from the outlet, to the Narrows between this and Big Schooner Lake, are
occupied by these gneisses, which in places rise to the height of from two
to three hundred feet above the water. Much of the rock shows no stratifica-
tion, and, when weathered, resembles in general appearance the granites of
Anglesea and Effingham ; but in manyplaces it shews a uniform dip to the
north-westward at angles of from 45°-60°. The distance to the inlet or
Narrows from the mouth of Mackie’s Creek is a little over one mile.
Proceeding up these Narrows, gneiss was observed for the first quarter of a
mile, still dipping to the north-westward at a steep angle, whenit suddenly
gives place to white crystalline limestone. This transverse measurement
of the gneiss, from the Fortune’s Lake limestone band to that just men-
tioned, which, for convenience, we may call the Big Schooner Lake band,
shews a distance of about ninety chains, and as the dip averages 456°, the

Thickness of  total thickness may be estimated at something near 4,000 feet ; this esti~
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mate being 1000 feet less than that given for a similar body of gneiss at
¢¢ Mazinaw Clff”’ in Barrie township. The rock exposed on the remain-
ing quarter of a mile of the Narrows, before coming to Big Schooner Lake,

is entirely white crystalline limestone, dipping to the north-west at < 45, Limestone

and with this incline it continues south-westward along the north-western gb;’n“ﬂf‘“ Lake

shore of Big Schooner Lake, running parallel to the Fortune’s Lake
band, and only separated from it by the 4000 feet of gneiss Jjust alluded to.

Big Schooner Lake has a length of nearly two miles in a general north- Sizo of By

east and south-west direction, with a breadth averaging half a mile. As
just mentioned, crystalline limestone occupies the whole north-western
shore, where the band is a little over a quarter of a mile in breadth.
The three large islands seen towards the centre of the lake,and the
whole of the south-eastern shore, are composed of red and grey granitic
and hornblendic gneiss, with uniform dip to the north-westward. Proceed-
ing up the Narrows at the western end of Big Schooner Lake for about a

quarter of a mile, we reach the entrance into Mackie’s Lake, the genéral Mackie's Lake,

bearing or greatest length of which is at right angles to that of Big
Schooner Lake, or north-west and south-east. Like Little Schooner
Lake, it is transverse to the strike of the strata. Its north-western half is
occupied by grey and reddish gneisses; these being a continuation of the
bands observed along the south-eastern side of Big Schooner Lake, and the
dip though almost vertical inclines slightly to the north-westward. Mid-
way along the lake, the dip lessens to angles of from 85°-45°, and
both shores are occupied by high bluffs of the red gneiss, which con-
tinue all the way to the head of the lake, where the dip was observed to
Ve at a comparatively slight angle to the north-westward. A short dis-
tance from the head of Mackie’s Lake, and south-eastward from it, a red

unstratified granite again comes in, similar to that which has been already Grauito lika
at of Angle.
ea and Barrie.

described as extensively spread out through Anglesea and Barrie ; ands
it would here appear to occupy the crown of an anticlinal, and to sepa-
rate the gneisses and crystalline limestones of Brulé, Fortune’s, Little
and Big Schooner and Mackie’s Lakes, from a similar series of gneisses
and limestones occurring further to the south-eastward, and which have
yet to be investigated.

So far I have attempted to describe the characters and distribution
of the rocks over the north-western granitic and gneiss area of the western
gection. I have shown them to consist of great bodies or masses of
unstratified granite, occupying the highest portions of the country ; of
grey and reddish granitic gneisses, clearly stratified; and of white
crystalline limestones.

The south-eastern area, occupied by rocks of similar characters, south-eastern
stretches from Kaladar through portions of the townships of Kennebec ™

and Barrie, Olden and Clarendon, Oso and Palmerston, into North
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Sherbrooke, In it, the red unstratified granites, although frequently
met with, occur only in the form of isolated patches of irregular outline ;
while the stratified gneisses are continuous. A. line, which might be
called their medial line of distribution, would run from the vicinity of the
Kaladar Post Office on the Addington road, through the north-west
quarter of Kennebec, and midway between Gull Lake in Barrie and
Clarendon and Cross Lake in Kenebec; thence between Hungry and
Mink Lakes in Olden township, and through the northern part of the
same township into North Sherbrooke. Beyond this,the gneiss region
loses its elevation, and may be said to come to a point towards the
junction of the Upper and Lower Mississippi Rivers near Playfairville in
Dalhousie township. In Kaladar, white micaceous granites and gneisses
prevail, and these continue from the neighborhood of the Kaladar Post
Office, on the Addington road, through Kennebee, to the outlet of Gull
Lake, in the township of Clarendon, where they give place to réed and
grey granitic and hornblendic gneisses. In Clarendon, the whole of the
north-western shore of Gull Lake is occupied by obscurely stratified
reddish gneiss, which continues up to its outlet on the Frontenac or
Godfrey road, and from this position extends northward to Pine and
Malcolm’s Lakes, and southward along the same road to a position in
Olden township, a little north of a point where this road connects with
that running eastward through Olden and Oso.

Barron aguntry The country lying between the south shore of Gull Lake and Cross Lake,

zand Cross
Lakes.

Crotch or
«Crutch Lake.

in the township of Kennebec, is of a most rugged and barren description. It
is occupied by alternate rocky ridges and swampy valleys; composed of an
obscurely stratified reddish gneiss, which dips to the south-eastward at a
comparatively slight angle, and is traversed by dyke-like protrusions of a
coarse aggregate of quartz and flesh colored feldspar. To these dykes we
will again refer. Proceeding north-eastward from the Gull Lake outlet
through Clarendon into Palmerston, we reach the Lower Crotch or Crutch
Lake. Here,red gneiss rocks are very largely developed, and extend all the
way to the Upper Crotch or Crutch Lake,where thgy again form a most barren

" Barrencountry. tract of country, unsettled and unfit for cultivation. The whole country

Water-shed, *

between these lakes and Bolton’s Creek in Oso township, is likewise
occupied by gneiss of a similar character, and presents the same barren
appearance. The dips could not always be precisely determined, but
that to the south-eastward was the most common, and appearéd to be at a
slight angle. On the north-western side of this area, namely, towards
the Crotch Lakes, the numerous streams and small creeks flow north-
westward into the Upper Mississippi River; while on the south-eastern
side they flow south-eastward into Bolton’s Creek ; the intervening country
thus forming a water-shed. It is here, that the great impediment occurs
to a direct line of railroad from Kingston to Pembroke,a fact which I pointed
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out to parties interested before the projected line was surveyed. Indeed Kingston anas
there can be no doubt that to complete the railway, a considerable deviation Railway.
will have to be made to the eastward, which would pass from about the
centre of the township of Oso through the northern portion of South, and
southern part of North Sherbrooke into Dalhousie township, and thence
through a most favorable valley into Levant and Bagot townships, beyond
which there is no great difficulty to be encountered. If, on the other hand,
this deviation were not made, and the line passed through North and
South Canonto and Blythfield, almost insuperable difficulties would be
encountered.

As already mentioned, this gneiss region rapidly loses its moun-
tainous character, and narrows on its extension through the townships
of North Sherbrooke and Dalhousie. It also becomes covered to the
eastward by a deep soil well adapted for cultivation, and consequently i% good soir
thickly settled. Throughout the whole area the characters of the rocks
are so continually changing that it was impossible to find characteristic
bands of gneiss which could be traced for any great distance. In many
localities the beds are nearly horizontal, and consequently a band of gneiss Begq nearty
which may have only a very small thickness is kept at the surface over a horizontal.
wide extent of country ; while in other parts the beds are vertical, or nearly
80, bringing in a great thickness in a very short distance. The dyke-like Dykedike pro-
protrusions amongst these gneisses, to which I have already referred, were '
also noticed by Mr. A. Murray in this section of country, and in his Re-
port of Progress for the years 1852-53 (now out of print) he describes
one of them as occurring on a stream flowing from a small lake in
Olden into Cross Lake in Kennebec. Mr. Murray says: ¢ On the Extract from
north side of this stream, about 1,200 yards eastward of the Report for
lake, this dyke was composed chiefly of reddish feldspar in large
individuals, with which colorless translucent quartz was mingled
in smaller quantity, with a very sparing amount of mica. In the
widest part the dyke measured upwards of a hundred yards;
its course was S. 7° W., and it obliguely cut the strata, which, consisting of
hornblendic and micaceous slate, dipped E. 8. E. Lateral branches from
the dyke, on either side, cut the strata, generally in the direction of the
strike ; small strings and patches of magnetic iron ore were found in
various parts both of the main dyke and the branches.” Magnetic iron Magnetic irom:
ore has been reported to exist in many places through the gneiss area, but o
in my explorations it was only met with in grains or crystals, which were
finely disseminated through some band of gneiss, or in connection with one
or more of the numerous dykes, and nowhere in sufficient quantity to be of
economic importance. The entire absence of crystalline limestones in the Absence of
section just described is a fact worthy of note; and although it may be limestones.
rather premature to state positively, that all the available deposits of
magnetic and other ores of iron occur, and are to be sought for, in
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proximity to such limestones, still the accumulation of evidence over a
great extent of country examined would appear to point in this direction.

I would next direct your attention to the deposits occupying the
depression between the two granite and gneiss areas, which have been
mentioned as stretching from the north-east quarter of Kaladar, through
the centre of Barrie, Clarendon, and Palmerston, into Levant township.
Throughout this area, the various rocks are so irregularly distributed as to
render it difficult to arrive at anything like a clear and satisfactory
sequence ; and they are so often interrupted and intermingled with
gneisses and crystalline limestenes, resembling the inferior division A,
(Report of Progress, 1866-69) that it has been found impossible to repre-
sent their distribution on a map. In Barrie and Clarendon townships, for
example, the dip is as often to the N. W. as to the 8. E., and in many places
the beds are nearly horizontal. The general characters of the rock masses
have already been given in the Report of Progress for 1870-T1, page 811.

They are as follows :—

a.—Green diorites, massive and without the slightest appearance of
stratification ; cut by numerous veins of a glassy white quartz, containing
a small quantity of copper pyrites.

b.—Green diorite slates, stained with oxide of iron, and in which the
planes of cleavage are in the same direction as the bedding.

c.—Green micaceous and somewhat chloritic schists occasionally colored
by peroxide of iron.

d.—Pyroxenic rocks, both massive and schistose, varying from some
shade of grey to green, and graduatmg into, or overlaid by, very black
mica schists, holding garnets in abundance.

e.—Conglomerates; composed of quartz pebbles enclosed in an arena-
ceous and micaceous matrix, similar to those described as occurring in
Madoc and Elzevir townships. (Report of Progress, 1866-69.)

J.—Finely laminated, greyish mica slates, of a glossy lustre on fresh
fracture.

g-—Dolomites, of drab, yellowish, flesh and pure white colors.

h.—Sandy, crystalline limestones, grey calc-schists, and impure earthy
limestones; the latter interstratified with siliceous and micaceous slaty
layers, and imperfect gneisses, and diorites.

A comparison of the foregoing, with the section given in the Report on
Hastings County, Report of Progress, 1866-69, page 145, will at once shew

Resemblance of that we have here a series of rocks resembhng those of Marmora, Madoc,

rocks to those

of Marmors,

Madoc, Tudor

and Elzevir.

Tudor and Elzevir townships ; occuring under similar conditions, and hke
them filling up depressions in the older crystalline rocks. The diorites, green
slates, schists and conglomerates, are particularly well developed around
the village of Flinton, situated on the twenty-first and twenty-second lots
of the third and fourth concessions of Kaladar. Here, much of the rock

———
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is a light green slate, graduating into a finely speckled hornblendic schist
impregnated with reddish brown garnets. A short distance beyond this
village, on the road leading to the Addington road, the first conglomerate Conglomerate.
is met with. In it, the pebbles, which are of quartzite, are enclosed in

2 matrix of sand and mica, or micaceous quartzite, and are clearly seen

to be flattened out, and elongated along the plane of bedding. They are
mostly small, or would appear to be so from an inspection of the mere

worn surface of the rock ; but, on fracture, the pebbles, which on the sur-

face shew only perhaps a cross measurement of say from a-half to one

inch, are found to have a length of from five to ten inches, the length being
generally proportional to the thickness. They are easily removed from

the matrix, and a number were found lying loose in the soil, near the out-

.crop of the band. In some localities, the character of this conglomerate
.changes in a most marked manner. Instead of interstrafified layers of
pebbles, we have alternate layers of vitreous quartz or quartzite and
glistening mica schist, with here and there somsthing like an enclosed
pebble ; and again—on the course of the same outcrop—we find these
layers of quartz or quartzite pinched out into lenticular or eye-shaped
forms, and entirely surrounded by mica schist. Still higher in the
series, and about sizty chains farther along the Flinton road, a second con-
glomerate is met with of a coarser description. In it, the pebbles, which

are much larger, and of different shades of color, are enclosed in a greyish

and greenish hornblende schist. This is separated from the first by green

slates and greyish hornblende schists with garnets, and similar rocks

again overlie it. The general strike here, and throughout the north- Generat strike.
eastern portion of Kaladar township, is to the N. N. E., with dip to the
south-eastward > 85°. North-eastward from Flinton village, similar
green schists, with an interstratified conglomerate, cross the ‘Addington

road a short distance above the Kaladar Post Office, namely, on lots
thirty and thirty-one in the seventh, and thirty-one and thirty-two in the
eighth concessions. They here follow the general course of the road, and

form a high ridge along its western side up to the boundary line of
Anglesea and Barrie. A little over a mile to the westward of the lots just
named the country is composed of the rusty greenish diorites (). These Diorites.
rocks shew no marks of stratification, but rise in rounded domes, or
conical hills, and form a country similar to that seen to the north

of the village of Bridgewater in Elzevir, represented in the sketch
accompanying the present report. Light green and yellowish epidote

runs through these massive diorites in strings and patches, and

gives to the weathered surface of the rock a reticulated appearance.
Continuing on the north-eastward course of these rocks, we again have a

large development of the conglomerate on lot three of the Addington Conglomerate
road range in Barrie township. Here it presents much the same general ton road. e
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appearance as that already described, but the enclosed pebbles are much:
more numerous and more regularly distributed along the planes of bed-
ding. On this lot I was surprised, at the time of my first visit, to find a five-
Quartzorushing stamp quartz crushing mill erected on one of the exposures of conglo-
merate. It had been used for crushing material taken from an opening
in which there was no appearance of a vein, and, as might have been
expected, no gold or silver was found.*  Associated with this conglome-
rate, there are green slates and hornblende schists, similar to those
described as occurring in Kaladar township, and these extend into the
fourth lot of the same road-range, where they trend more eastwardly. On
following the rocks, however, in this direction, the conglomerate is for a
considerable space lost sight of,but is again well displayed in the northern
parts of the thirty-third and thirty-fourth lots in the first concession of
Barrie, and again in the southern parts of the twenty-ninth and thirtieth
lots of the same concession, beyond which it passes into the township of
Kennebec, and is lost sight of. In the intervals, between the exposures
of the conglomerate, the exposed rocks are the green slates or garnetife-
rous hornblende schists, belonging to the same group. Westward of the
Addington road in Anglesea, and between it and the Scoutomatto River,
the country is occupied by dome-shaped hills of the massive, rust-colored
Diorites. and greenish diorites. (See Sketch accompanying Report.) These
rocks extend northward from the first to the tenth concessions of this
township, and aleo occupy a position on the Addington road, from the
Quartaveins  gixth to the twenty-fourth. White quartz veing, carrying the yellow
olding copper . o e
pyrites, sulphuret of copper, are of frequent occurrence in these diorites, and
numerous openings have been made in search of copper ore by the settlers,
but so far without profitable results. On lots fourteen, on both sides
of the Yoad, I observed a number of shallow pits or openings, from
which copper pyrites had been taken some years ago by some
parties from Kingston. The hand specimens shewn me, which were
said to have been obtained from the surface quartz, were rich in
copper pyrites, but these were doubtless picked specimens. The chief
rock thrown out in the various blastings, was a milky white quartz, and
large piles of this still remained beside some of the pits. On examining
these piles of quartz I could detect but little copper ore, and the rock had
a most barren appearance. At the bottom of one of the chief openings
the quartz had almost entirely disappeared, although at the surface it was
said to have measured from three to four feet. Nothing like well defined
veins were observed, and apparently the quartz occurs merely in the form of

+

* This mill was subsequently sold, and removed to the ¢ Williams” gold-mining loeation:
in the township of Marmora, as mentioned in my last report (Rerort of Progress, 1870-7%,
page 133).~H. G. V.
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lenticular shaped patches. As already mentioned, epidote is a marked Epidote.

feature in these massive diorites ; it occurs in waving lines or strings,
intersecting each other, and thus producing the reticulated appearance

seen on the weathered surface of the rock. Thismassive form of diorite 5@‘{3}1‘0{“

is the lowest rock in this series, and in Kaladar and Anglesea it is seen to series-

adjoin the red granites, and also to penetrate them beyond the line of con-
tact, in the form of fine-grained diorite dykes. From the east end of Loon
Lake in Anglesea to the Addington road the surface is occupied by
similar diorites, and they extend a few chains eastward into Barrie. No
strike could be discerned in them, but in places there are indications of a
dip to the north-westward. Similar massive diorites were also noted
near the mouth of a small stream which empties into the eastern end
of Loon Lake from the north-westward, where they appeared to be
vertical and to strike W.N.W., which would carry them into the south-
western corner of Effingham, and south-eastern portion of Cashel ;
but in this direction they have not been traced. Small exposures of
dioritic rocks and speckled greenish schists were met with through Barrie
township, eastward of the Addington road, namely, at the foot of
Mazinaw Lake ; near the ¢ Marble Rapids;” at the western end of Mis-
sis-sa-ga-gon Lake ; and in several other localities north-eastward into
the township of Clarendon. These rocks possibly occupy in this direction
the place of the massive epidotic diorites already described ; but it is

more probable that future explorations will prove that the latter continue Probable course

on a W.N.W. course from Anglesea through Effingham into Cashel, and
at some point in this direction, join similar rounded forms of dioritic rocks,
extending from those of Madoc, Tudor and Grimsthorpe townships, along
the western flanks of the great granite area of Elzevir and Anglesea.
(See map of Hastings County, Report of Progress, 1866~69.) Should
this prove to be the case, this granite area would be completely en-
circled by the diorites and associated green slates of division B. (Report
just cited.) Northward on the Addington road, from the twenty-fifth lot,
to where this road enters the township of Abinger, all traces of the dio-
rites are lost, and a great volume of gueisses, belonging to the inferior
formation, succeed, as already mentioned on page 148.

The expansion of this area or basin through Barrie and Clarendon is
referred to in a former Report, (Report of Progress, 1870-T1, page 311)

of dioritic rocks.

and also the fact that dolomites, slates and caleareous schists, with gneisses, Dolomites,

prevail, to"the almost entire exclusion of the diorites of division B. Dolo-
mite intimately associated with silicious and fine shining mica slates, was
first observed crossing the Addimgton road in Barrie through the fourth
and fifth lots. It is rather compact, of a pinkish color on fracture, but
weathers to a yellowish drab, and resembles in a marked manner
many of the dolomites of Madoc township ; particularly so, those oceur-
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ring along the Hastings road, close to the Richardson mine, (Report
of Progress, 1866-69, pp. 154, 155) where they are likewise accompanied
by silicious slates. The strike of this dolomite on the Addington road,
although obscure, appears to be to the north-eastward, and the beds to

Tucknessof  be in a vertical position. On the road the measurement across the strike is
about 400 feet, but to the south-westward in Anglesea this volume rapidly
lessens, and, shortly after crossing the boundary of Kaladar township,
the dolomite either thins out, or is covered over and concealed.
North-eastward from its position on the Addington road it becomes
overlaid by the sandy limestones, calcareous schists, and imperfect
gueisses (%), but is further traceable - along a north-easterly out-
crop from the third to the ninth concessions of Barrie, and thence
to the “Marble Rapids’’ and Marble Lake on the Mississippi River, in
which locality it is very largely developed. It was also traced along its
south-eastern out-crop, on the line between the second and third conces-
sions of the same township, to the northern end of 2 small lake or pond situa-
ted on the twenty-ninth and thirtieth lots of the third concession. Beyond
this point the strike changes to the southward of east, and the measures
are concealed by thickly wooded and rather low country. Around the
small lake situated on the twenty-seventhand twenty-eighth lots of the
third concession a great dead of drab magnesian limestone was noted, with
masses of rock resembling the grey calc-schists of Madoc. Near Marble

Marble quarries Liake, on the northern out-crop of this band several quarries have been

e rble opened ; but very little stone has yet been raised from any of them. Dr. .
B. J. Harrington, who here accompanied and kindly assisted me in my
explorations, spent some time in examining the limestone or dolomite in
the vicinity of some of the quarries, and the following is an extract from
his note book :—

“ This marble in many of its characters resembles that found near the
village of Bridgewater, but is for the most part much finer-grained. From
its weathering to a light brown color, and crumbling rather easily, it would
appear to be dolomitic.* The northern portion of the band is very finely
granular, and is in some parts pure white and in others of a delicate flesh
color. Here there is quite a large excavation made by Mr. Alex. Cowan
of Brockville, and some very fine blocks of marble have been quarried.
These, however, among other defects contain scattered crystals of
tremolite. At a short distance from this opening, there is another in
which the crystals of tremolite are absent and the marble very pure.

* Analysis of a specimen from the same band on Mazinaw Lake. Geol. of Canada,
p. 593.
Oarbonate of Lime.cueecccsrerensressacnns 53.90

K “ Magnesifaeceisne seessorene 45.90

99.80
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The centre part of the band is also white and flesh-colored, but is of much

coarser grain. This portion occasionally contains scales of mica, as

well as crystals of tremolite. ~ The latter are in some places very
abundant, and so much so, in one locality, that the rock is almost entirely
composed of tremolite. The northern portion of the band is for the most

part of a banded structure, shewing white and grey, or light bluish colors

in alternate layers, each layer being about half an inch in thickness.

A very good exposure occurs on the property of Mr. Cole, at a short

distance to the north of his house. Here, the white layers, which weather

brown, appear to be softer than the grey,and have weathered out, leaving

these last in ridges ; thus giving to the rock a striated appearance. If this

portion was cut transverse to the stratification, and polished, it would
doubtless have a fine effect. Other parts appear to be clouded rather

than banded. Mr. Cowan has also opened a quarry on the southern por-

tion of this band, but it was not examined. In the Bridgewater band of
limestone, black tourmaline is found in crystallized masses, and a small

amount of graphite towards its middle portion. At Marble Lake, on the

property of Mr. Cole, there is a vein cuttmg the clouded marble, composed Vein of quartz,
of quartz, black tourmaline and graphite.” This clouded and banded lime- Jrapmitar® ¢
stone thus described by Dr. Harrington, and which was also noted by my-

self in a number of localities, bears a marked resemblance to a band

which heretofore has been considered of Lower Laurentian age, and which

oceurs frequently through the townships of Olden and Oso, associated With Limestone in
the gneisses, etc., yet to be described as forming a part of the Middle Sea- 7% #* %=
tion of the country to which the present report relates. A description

given by Mr. A. Murray in his Report 1852-58, now out of print, of a lime-

stone met with on the Salmon River in Kennebec, a little south of Cross

Lake, is so applicable to the one occurring in Barrie, that it may not be

out of place to quote it here. After mentioning some very sharp bends in

the Salmon River, previous to its entrance into Bull Lake, Mr. Murra.yExmt from
says :—¢ In this crooked part of the stream, crystalline limestone is large- ge 2‘5&3"
ly exposed in the ra,plds which it occasions. In the upper bend it is of a'™

glaty character,and it is interstratified with a band or two of mica slates ; at

the lower, supposed to be on the fourteenth lot of the tenth concession of
Kennebec, it is arranged in very regular alternate layers of white and
bluish-grey : the bluish-grey layers are thinner and harder than the white ;

they appear to owe their color to the presence of a multitude of very fine

scales of plumbago, each so small as scarcely to be discernible by the naked

eye, and their hardness to an aggregation of fine rounded grains of quartz,

not distinguishable, on weathered surfaces, from quartz sand ; with these

are present, a few, very small, modified cubes of iron pyrites. In the

action of the water upon the rock, the hard thin bluish bands offer

a greater amount of resistance than the white, which, being purer limestone,
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are more readily dissolved. The result is, that the latter stand out in
relief, presenting sharp edges, while the intermediate more calcareous part
is worn into rounded grooves,and the contrast of colors and forms pre-
sents a very distinot and striking picture of the stratified charaeter of the
rock. The grain of the calcareous part of the rock is generally rather
coarse, but patches of it are tolerably fine and very white ; these, however,
rarely afford more than hand specimens, which are of a quality resembling
stabuary marble. The exposures in this part of the river, which so distinct-
ly afford the evidence of stratification, appear to be in a nearly horizontal
attitude, and hence, in the square mile which they occupy, very little
thicknessis seen. A few local and very limited contortions were observed,
however, and in the neighborhood of these, tremolite was usually found
in abundance.”

From Marble Lake this banded and clouded limestone was further
traced through the ninth, tenth, eleventh and twelfth concessions of Barrie
to Shawenego Lake, and thence through McClintock’s Lake in Clarendon,
to the Frontenac road, which it crosses on lots forty-one and forty-two.
Beyond this point its course could not be clearly made out. It was again
observed on the Mississippi road in Miller township, a short distance east
from Playfair’s Corners, where the strike was to the north-eastward, but
in attempting to follow it in this direction, all trace of it was lost in a small
lake called (I}rindstone Lake, sitnated a few chains to the north-east of
this road, in the tenth and eleventh concessions. Another and similar
band was also noted on Mosquito Lake in the extreme south-eastern
corner of Miller township; and a third was {ollowed along the entire
length of Trout Lake in Palmerston and South Canonto townships. It is,
however, probable that these are all portions of the one band ; its out-crop
being carried from Grindstone Lake by minor zig-zags, due to subordinate
undulations, to its position on Trout Lake. From this lake it again
resumes its north-easterly course, and continues through South Canonto
into Levant, whither it has yet to be followed.  So far, the limestones
described occur along the north-western edge of the Barrie and Clarendon
basin. Their south-eastern out-crop is not well defined, but exposures
were met with towards the western end of Gull Lake in Barrie, as well as
in several places between this position and Malcolm’s Lake on the Fron-
tenac road in Clarendon. In this last locality, and immediately to the
northward of the Ardoch Post Office (lot 20 of the S.W. road-range)
we observed the junction of the dolomitic limestones with the inferior
gneisses, and the intervening groups a, b, ¢, d, e, f, appeared to be wanting ;
unless a rock which was noted as partaking somewhat of the character
of (d), may possibly represent it. The rock referred to is a striated or
banded hornblendic gneiss, shewing parallel layers of greyish and whitish
colors. Thin beds composed almost entirely of dark green hornblende with
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garnets were also interstratified, and these weathered out in relief and
gave to it a furrowed appearance in the direction of the strike, which is
E.N.E. with a constant dip to the north-westward at a steep angle.
This gneiss is immediately followed by the sandy, clouded limestones of (h),
which for some distance from their line of junction, likewise hold interstra-
tified hornblendic beds with garnets. The Frontenac road here affording

an excellent opportunity for the transverse measurement and further exam- Measurement of
- ination of the rocks of this basin, a chained survey was made along it, rosd.
northward to Playfair’s Corners in the township of Miller. Shortly after
leaving Macolm’s Lake the limestones are much confused, and are thrown Limestones,
into hills, and present abrupt escarpments, with varied strike and dip;
Large disconnected masses are scattered over the surrounding fields, and
from their horizontal position more regemble the debris resulting from the
decomposition and breaking up in situ of a patch of the Lower Silurian
limestones, than an out-crop or exposure of crystalline limestone. Similar
rocks were observed all the way northward to Swamp Creek, a distance of
about four and a-half miles, for the whole of which distance the limestones
form irregular hilly country, and present the appearance of a superficial
deposit. The greater part of these limestones is of an arenaceous
.character, and of a brownish color on the weathered surfaces, but on
fracture shews streaks of bluish and whitish colors. They are in
places thickly interstratified with corrugated layers of siliceous slate or
hornstone, and differ in a very marked manner from the crystalline lime-
stones of the Laurentian formation—at least, so far as examined by me in
this section of country. Imperfect bands of gneiss and hornblendic strata
frequently occur with the limestones, but they occupy only a compara-
tively small portion of the country. Small exposures of grey cale-schists, Caloschists like
similar to those of Madoc and Tudor townships, were seen a short distance and Tudor.
above the point where the Mississippi River crosses the road. A little to
the northward of Swamp Creek grey, speckled gneiss rocks are again
brought to the surface, probably through a subordinate undulation, and
occupy a few chains along the Frontenac road, beyond which the limestones
and gneisses we have justbeen describing again come in, and continue north-
ward along the road, to where they occur as already stated on lots forty-one
and forty-two of this road-range, and where they may be said to form the limit

of the basin in this direction. The width of the basin in Clarendon, as
shown by the chained survey above mentioned, is close upon seven and a-
half miles. In its extension into, and through Palmerston township, the
extent and shape of it have not been clearly ascertained, and some further
exploration is necessary both in this township and in Levant before the geo-
logical structure can be determined. Inthe Report of Progress, 1870-71,
pages 311 and 312, I have alluded to a series of friable and silvery white
mica schists, as ccupying portions of Palmerston and Levant, and which,
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Resomblance of according to Dr. Hunt, bear a close lithological resemblance to the schists
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of the White Mountainseries in New England,and to those found both to the
north and to the south of Lake $aperior. The position or horizon of these rocks
is at present being worked out in Levant and Blythfield townships, and I
trust in a fature Report to be able to state something definite respecting
them.

Middle Section.—This section embraces the country lying immediately
to the southward of the granitic area of Kaladar, Kennebec, Olden and
Oso; namely, the southern portions of these townships and the whole of
South Sherbrooke and Bathurst. In it, the characters of the rocks are
undoubtedly Lower Laurentian, being in a marked manner similar to those
given by Sir W, E. Logan in the Geology of Canada, and by Mr.
Thomas McFarlane in a series of papers on the ‘“Primitive gneiss formation
of Norway,” published ini the Canadian Naturalist and Geologist, vol. VII.
The rocks met with are as follows :—great thicknesses of red, grey and
whitish-grey gniess; for the most part clearly stratified, and with well
defined strike and dip. Masses of hornblende rock and diorite, gradua-
ting into slate or schist often largely epidotic, with which are interstrati-
fied zones of rotten, rust-colered strata, or fahlbands. Large and im-
portant bands of crystalline limestone, and groups of calcareous strata;,
with which are also associated mica slates, some fahlbands, and workable:
beds and masses of magnetic iron ore. These rocks, as in the gniess re-
gion of Norway, are clearly interstratified, and maintain a general paral-
lelism over alarge extent of country. Their strike varies from E. and
W. to N.N.E., and sometimes even to N.W., and their dip from S. to-
E. and N.E. at angles varying from ten or twenty degrees to vertical,
in which respect they differ from most of the Laurentian rocks heretofore

described in Canada and elsewhere. On this point Mr. McFarlane re-

marks: “ It seems also respecting the Laurentian rocks of Norway, that a
generalization is possible, as well with regard to the dip, as to the strike-
of the rocks constituting this group. The strata are almost always verti-
cal or nearly so. This is the distinguishing character of the formation ;.
and, en passant, let me remark the great difficulty hitherto experienced
in all theorizings as to its origin. Horizontal and less inclined strata
have indeed been remarked in several places, but they must be regarded
as exceptional. The dip is almost always over 45°, generally 60° to 80°,
while perfectly vertical strata are often observable.” In portions of the
townships of Kaladar and Kennebec, gneiss in an almost horizontal posi-
tion covers a large area, and is followed by a series of schists, slates and
crystalline limestones which are seldom inclined at a greater angle than
45°. With regard to the succession of these rocks, I think some
general order may be observed. For example, the red and grey gneisses,
almost invariably, immediately succeed and overlie the great areas of un-
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stratified red granite ; these are followed by gneisses in which hornblende
becomes an important ingredient, and which almost imperceptibly gradu-
ate into the micaceous gneisses, schists and hornblende slates of the
series. These again are overlaid by the calcareous groups and the more
important bands of limestone. A similar succession of rocks would
appear to be repeated between each of the bands of limestone—the volume
of the intervening gneiss, hornblende rock and schist being to some
extent proportionate to the thickness of the succeeding band of limestone.
Whether this repetition of precisely similar rocks is due to frequent fold- Eepetition ot
ings of the strata, or whether they represent deposits made under like con-
ditions during successive periods, or, still further, whether they may be
looked upon as caused by repeated upthrows connected with faults, are
questions yet undetermined, and which will require much detailed investi-
gation. The possibility of upthrows connected with faults first suggested
itgelf to me, while examining a series of granitic gneisses which crossed
the Addington road in Kaladar, at a short distance below the road to
Flinton Village. Here I found a great volume of stratified red gneiss, the
planes of bedding well displayed, dipping at a slightangle to the south-
eastward. On making a measurement transverse to the general strike,
I observed that the out-crops of the different beds all presented a steep
and abrupt face to the north-westward, and had the appearance of a gigan-
tic flight of steps, or as if one plane of bedding after another, in succes-
sion, had slipped in the direction of the dip of the mass to the south-
eastward. As I had previously examined this mass of gneiss in its
extension a little farther to the south-westward, where the strata are
inclined at a comparatively steep angle, and had estimated its thick-
ness to be between one and two hundred feet, I was at a loss to account
for its very sudden expansion in Kaladar. For on measuring as closely
as possible the faces of the successive steps or out-crops—which I
thought must represent the total thickmess of the mass—I found it to
be more than five times the above thickness. If, however, we suppose
the 100 or 200 feet of gneiss to become inclined at a slight angle,
and then to be traversed by parallel and almost equidistant breaks,
connected with upthrows of the strata, the conditions observed in the
gneiss hills of Kaladar would be producéd, and the great appa-
rent increase in the thickness would be accounted for. Respecting tha
sequence and distribution of the rocks occupying this middle section of
country, my report must for the present be brief, as the work of examina- pisienit conn.
tion is still in progress, and, in this thickly timbered country, is beset with so 7 to work fas
many difficulties, that any conclusions as to its geological structure would
be premature. Asmentioned in my last report, Report of Progress, 1871-
72, page 120, the bands of crystalline limestone were made a special Special investt.

ation of
object of investigation ; first, because they presented characters which pacsec™®
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enabled them to be much more easily followed than any of the intervening
gneiss bands; and secondly,because, that with them or in close proximity to
them, there occur important economic deposits of iron ore and phos-
phate of lime or apatite. Therefore selecting the townships where these
limestones were best represented, a section was made through Olden and
Oso, which also extended a short distance into Bedford township. This
line of section starts from near Conboye’s Lake, situated on lots twenty in
the tenth and eleventh concessions of Olden, and runs in a south-easterly
direction through Sharbot Lake in Oso to the head of Crow Lake in the
same township, and thence to the shores of Bob’s Lake in Bedford, a total
distance of about eleyen miles. On this line no less than five apparently
Five distinot distinet bands of crystalline limestone are met with, separated by volumes
tone. of reddish granitic and dark hornblendic gneisses ; they are as follows in
ascending order, but at present no estimate of their respective thicknesses
can be given:
" 1. White Lake and Bolton’s Creek band ; crossing the boundary of
Olden midway between Conboye’s Lake and Sharbot Lake.

2. Upper Sharbot Lake, Playfairville, and Lanark village band ; cross-
ing Sharbot Lake at the Narrows in the first concession of Oso,
where it is underlaid by much mica-slate, and is followed by dark
hornblendic slate.

8. Lower Sharbot Lake, Maberly Lake and Bennet Lake band ; crossing
at the outlet of Sharbot Lake into the Fall River, and again at the
extreme eastern end of the lake. This consists in reality of two
bands, separated by a volume of gneiss, which is seen to form the
promontory on lots six, seven, eight and nine, in the second con-
cession of Oso.

4, Crow Lake, Rock Lake, and Silver Lake band; crossing the line of
gection at the extreme northern end of Crow Lake, at the boundary
line between Bedford and Oso.

5. Bob’s Lake, Tay River, and Myers’ Lake band; occurring at the
extremity of the line of section in Bedford, at the northern end of
Bob’s Lake.

The dip throughout this line of section is constant to the south-eastward,
and varies from an angle of 28° to 60°. On another line of section made
eight miles to the eastward of this, at about the centre of the township of
South Sherbrooke, the four uppermost of these bands of limestome were
again crossed, and a sixth met with, namely :-—

Farten’s or 6. Farren’s or Sherbrooke Lake band, averaging two chains in width,
faierans.  and running E.N.E. along the southern shore of this lake in the first
concession of the township. On a third line of section, made ten
miles further to the eastward, from the village of Playfairville through
Bathurst township, the second, third and fourth bands were again crossed.
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Band (2) crosses the Mississippi River diagonally at the bridge in
Playfairville; (8) is crossed at the bridge over the Fal River on the
twenty-second lot in the tenth concession; and (4) on the line between

the seventh and eight concessions of the same township, Continuing

the line of section southward, gneiss was the only rock seen; but

as the country here was covered by a considerable depth of soil, it is

probable that the two remaining bands of limestone (5) and (6) are con- Country sovered
cealed. It will be seen from the foregoing, that the White Lake and Bol- ling the rocks.
ton's Creek band (1) was only noted on the first section line through Old-

enand Oso; it is probable that its further course north-eastward would

carry it to the north of the townships of South Sherbrooke and Bathurst,
nanmely, through the southern portions of the townships of North Sher-

brooke and Dalhousie, which have yet to be examined. The total distance,
represented by these lines of section, on which at least three of the bands

of limestone were constant, is between eighteen and twenty miles.

As already mentioned, oves of iron are of frequent occurrence in the Iron ores.

neighborhood of these limestones,and some of these have been mentioned in

my last report, (Report of Progress, 1871-72, pages 121, 122). Heretofore,

1o attempt has been made to assign them to any fixed geological horizon ;

it now, however, appears that these iron ores occur along lines which bear

a certain relation to the course of some of the bands of limestone and form

distinct horizons which can be followed, and in which other deposits of

iron may be sought for. Immediately above the sixth and highest band

of limestone, magnetic iron ore occurs in South Sherbrooke in two places, pygrove ana
namely, at the Bygrove mine on the third lot of the first concession and Fourier mine
ab the Fournier mine on the fourteenth lot of the same range ; also in

other places on the same horizon to the eastward through Bathurst and to

the south-westward through Bedford. At the base of the fifth band, mag-

netic iron occurs along the forthern shore of Meyer’s or Christie’s Lake in

South Sherbrooke, in the eighteenth, nineteenth and twentieth lots of the

third concession, at the mines known as the « Watson ”” or ¢ Meyer’s, Lake « watson” or
mines.” Immediately below the fourth or Crow and Silver Lake band of %
limestone, magnetic iron ore occurs at the Foley mine, in the tenth lot goiey mine.
of the eighth concession of Bathurst, whence it is traceable through the

eleventh, twelfth and fourteenth lots of the same concession ; and here for

the first time we find apatite or phosphate of lime in considerable deposits,

closely associated with, and even in some instances intermixed with the iron-

ore, a fact already alluded to (Report of Progress, 1870-71, page 313.)

In the remaining third, second and first bands of limestone, no magnetic

iron ore, so far as I am aware, has yet been met with, although at the

base of each of these rust-colored strata occur. It is worthy of note, how-

ever, that the great bed of hematite in Dalhousie township, upon which is

situated the ¢ Dalhousie mine,” (see plan accompanying this Report) punousio mine

M
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occurs in a position between the first and second of these bands of limestone,
and is not far removed from the base of (2). From the foregoing it wilk
be seen, that in the section of country so far examined by me, magnetic
iron ore has been found only in connection with the three highest bands of
limestone ; while in the other bands, it is represented by only rust-colored
beds of gneiss and quartzite.

Eastern Section.—This section comprises the townships of North Bur-
gess, North Crosby, Bedford, Loughboro’ and Storrington, which imme-
diately border upon the waters of the Rideau. These townships have
been already incidentally alluded to by Sir W. E. Logan, Mr. Alexander

Previous obeer- Murray, Dr. Hunt and myself in previous reports of the Geological Sur-

vatione.

Character of
the rocks.

vey, but so far the facts mentioned have had more reference to the min-
erals of the limestones, and to economic deposits, than to the characters
and distribution of the rock masses. These rocks, while they resemble in
many respects those we have just been desoribing, yet present some
important differences, and it is probable they represent beds somewhat
higher in the series. The rocks most frequently seen are of the following
characters, describing them in what appears to be their ascending
order :—

1. Gneiss, largely composed of reddish feldspar and colorless quartz, in
which the stratification is obseure.

2. Pyroxenic gneiss, coarsely granitoid in its lower portion, but towards
fts summit graduating into a pyroxenic schist, which holds small
garnets in great abundance. It 1is traversed by a net-work of fine-
grained granitic veins, of white and flesh-red colors, and is fre-
quently cut by dykes of a fine-grained, black, glittering dolerite-
Apatite or phosphate of lime occurs in this rock, and often forms
deposits of economie importance.

3. Gneiss, largely composed of red orthoclase and quartz, of various
shades of red and grey, in which the stratification is very
obscure. Apatite or phosphate of lime also occurs in it in irre-
gular grains and lenticular veins or pockets.

4. Limestone, coarsely granular, and highly crystalline, containing
scales and crystals of a yellowish-brown mica, plumbago, and dis-
seminated grains of apatite. It is associated with white and rust-
colored strata, composed of quartz and orthoclase.

5. Reddish feldspathic and very quartzose gneiss, stratified and thinly
bedded, holding light claret-colored garnets in great abundance,
distributed along the planes of stratification.

6. Gneiss, fine-grained and micaceous, composed of alternate thin beds
of grey and flesh-red colors. It is cut by a net-work of thread-
like veins of reddish feldspar and quartz, which appear to emanate
from lenticular patches of asimilar character, occurring on the-
planes of bedding.
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7. White and highly crystalline granular limestone, with which are
interstratified bands of reddish gneiss, and white strata composed
of quartz and orthoclase.

8. White and greenish, granular pyroxene, and granitoid pyroxenic
rocks, holding apatite or phosphate of lime in disseminated grains
and irregular veins. The veins show aggregations of crystals of
apatite and black mica in a pyroxenic gangue.

This last group occurs at the summit of the series, and occupies the
centre of the North Burgess synclinal.

The geographical distribution of these rocks—as in the county of Distributionand
Hastings—shows a series of north-east and south-west undulations, corres- surfos fostuses:
ponding with anticlinal and synclinal forms, the latter occupied by the
upper rocks 2, 3,4, 5,6, T and 8, in long irregular and comparatively
narrow troughs. These undulations are crossed at intervals by south-east
and north-west ridges which intersect and limit the synclinal valleys. The
axes of these north-east and south-west undulations in the townships above
named form four irregular and curving lines, roughly parallel to one paratiel
another, marking, as far as ascertained, two anticlinals and two synclinals. *4**%**
In the remarks which follow, I shall confine myself to the first or more
north-westerly of these anticlinal axes, and to the synclinal which imme-
diately adjoips it to the south-eastward; the second or more south-
easterly anticlinal not having yet been fully investigated. This first or
north-western anticlinal may be represented by a line drawn from the
north-eastern corner of North Burgess south-westward between Black and
Pike Lakes, through the centre of North Crosby, and thence through the
southern arm of Wolf Lake in Bedford, and through the entire length of
Canoe Lake into Loughboro’ township. Along the whole of this line, the red
and obscurely stratified gneiss (1) forms the crown of the anticlinal. In
North Burgess to the north-eastward, and in Bedford, to the south-west-
ward, this rock occupies but a comparatively small portion of the country,
but in its intermediate position in North Crosby, a north-west and south-
east line of elevation causes it to spread over the greater part of this
township, where it is thrown into a series of high hills, known by the name
of the Westport Mountains, which border upon the waters of the Rideau, tne westport
from the Narrows between North Burgess and North Crosby, north- "o
westward to the head of Wolf Lake in Bedford. This transverse elevation of
the gneiss in North Crosby separates the troughs in North Burgess from
those in Bedford. On descending the Westport Mountains to the
Rideau,—here represented by Sand, Mud and Wolf Lakes—there is a
very sudden change in both the physical and geological aspect of the
country, which thence, to the south-western quarter of North Crosby is
flat and cultivated. This change is apparently caused by a fault, running gen,.
in an east and west direction, which brings the horizontal limestones of the
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Contaat of ¥ Lower Silurian formation into abrupt vertical contact with the Laurentian
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gneiss. The gneiss (1), however, greatly diminished in volume, is still
seen along the crown of the anticlinal from Wolf Lake to the southern
extremity of Canoe Lake in Bedford. This break or fault is the first of a
series of parallel faults which occur to the south-westward, through the
townships of Bedford, Storrington and Loughboro’, and which will be
described in & future report.

In the Report of Progress for 1871-72, page 1283, in connection with
notes on the phosphate locations of North Burgess and Bedford, I briefly
alluded to the south-eastern of these two synclinals or troughs, stating
that in it the detailed sequence of the rocks had yet to be investigated
but that the workable deposits of phosphate of lime appeared to me to
“ occur in a certain belt or zone of pyroxenic and gneissic strata, and in
the form of lenticular bedded masses, and irregular veins.” I further
stated that ¢ this belt or zone, which was found to have a thickness of
from 2,600 to 3,900 feet, lies in a long irregular trough, the axis of which
may be described as running from the north-east to the north-west corner
of North Burgess, thence south-westward through South Crosby into the
south-east corner of Bedford township—between Devil and Opinicon
Lakes—and still further in this direction through the townships of Stor-
rington and Loughboro’.” These statements now require to be somewhat
modified, and in further describing the south-eastern trough, it seems
advisable to subdivide it into two parts, namely :—

1. The North Burgess Phosphate Basin.

2. The Bedford, Storrington and Loughboro’ Phosphate Basin.

Whether these basins form portions of one or two distinct synclinal
forms, remains to be determined.

The North Burgess Phosphate Basin.—The general characters and se-

" quence of the rocks occupying both of these basins has been already given

in the list, page 162 numbers (2) to (8) inclusive but the following section
made in North Burgess furnishes some further details of importance,and will
better illustrate what I have further to state respecting the distribution of
the respective rock masses. This section was made at the extreme south-
western end of Black Lake and on the northern side of the basin; the
strike of the rocks being to the east and west, with dips varying from 45°
to vertical.

a. Pyroxenic gneiss, varying in color from grey to a greyish blue,
sometimes speckled ; it is both massive and schistose, and towards
its summit becomes garnetiferous, the garnets being mostly small
and of a pale claret color. It is cut in many places by a net-work
of fine-grained whitish granitic veins, and an occasional doleritic
dyke. Apatite or phosphate of lime occurs as described in (2)
of the more general and immediately preceding section.
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5. Reddish contorted quartzose gneiss, also holding a little apatite, and
black mica, in irregular veins or pockets.

¢, Coarse white crystalline limestone, with which are interstratified
masses of a white and rust-colored aggregate of quartz and ortho-
clase, and an occasional band of gneiss. The limestone is charac-
terized by an abundance of disseminated plumbago, and grains
of a greenish-blue apatite, as well as of a dull greenish pyroxene
and small crystals of yellowish-brown mica.

d. Thin-bedded gneiss of a brick-red color.

e. Banded reddish and very quartzose garnetiferous gneiss, composed of
alternate thin layers of reddish feldspar and cellular colourless
quartz. The garnets are small, and are thickly distributed along
the planes of stratification.

J. Whitish granular pyroxene, and rock composed chiefly of quartz and
orthoclase, but in which both apatite and mica occur, either in the
form of aggregations of crystals, or as grains and crystals dissemi-
nated through the mass.

¢ Thin-bedded grey and reddish, cleavable gneiss, cut by a network of
fine-grained feldspathic veins, and with interstratified layers of
a like character.

h. Massive, and granular, white, crystalline limestone, with disseminated
plumbago, and yellowish-brown mica, with which are interstratified
numerous small bands of reddish orthoclase gneiss.

i. Pyroxenic rocks, similar in character to those of division (f), but
much mors extensively developed. These appear to occupy
a position at the summit of the series, but it i3 not improbable that
they may prove to be merely a repetition of (f) brought to the
surface by a subordinate undulation.

The pyroxzenic rocks of (a) are very largely developed in North
Burgess, immediately to the north of Black or Salmon Lake Creek in the
western portion of the seventh, and between this creek and the southern
shore of Pike Lake, in the eighth concessions. Their strike coincides
with the general outline of the north-western shore of the lake, namely,
first to the N. E. and then to the N. N. E., and the dips which are con-
stant to the south-eastward are at angles varying from 40° to 60°.
Towards the northern extremity of Black or Salmon Lake, these rocks
are overlaid and concealed by a great patch of horizontal Potsdam

o e . . . Potsdam Sand
sandstone ; but similar pyroxenic gneisses were again mnoted, on thestone.
northern side of the trough, through the twelfth, eleventh, tenth,
ninth, and eighth lots in the seventh concession, where the strike is still
to the north-eastward, and the dip to the south-eastward, but at a very
steep angle. Proceeding north-eastward, into the eighth concession, these
rocks were further traced from the seventh to the first lot, where they are



r

166 GEOLOGICAL SURVEY OF CANADA.

in an almost vertical position, and strike east and west. Thence striking
in the same direction they extend to and along the northern shore of Otty
Lake, on the front portions of the fourth, third, second, and first lots of the
same concession. It is extremely probable that a similar and abrupt
change of strike, concealed by the overlying Potsdam sandstones, affects
the pyroxenic rocks of Black or Salmon Lake, connecting them with those
first followed through'the twelfth, eleventh, tenth, &e., lots of the seventh
concession. On the course of the pyroxenic gneisses (¢) through North
Burgess, large deposits of apatite or phosphate of lime are of frequent

.occurrence ; many of these, which have already been described in the

Map.

Section on the
southern side of
the North
Burgess basin,

Report of Progress, 1871-72, pages 124 and following, are still being
worked successfully, and will be further noticed in a future Report, which
it is proposed to accompany with a suitable map shewing the position of
every shaft or other opening, from which phosphate of lime has been
extracted.

The outcrop of these pyroxenic gneisses, on the southern side of the
North Burgess trough or synclinal, occurs to a large extent under the
waters of the Rideau, but they again occupy a considerable area from the
eleventh to the sixteenth lot of the third, and from the fifth to the seven-
teenth lot of the fourth concession of this township, where the strike is to
the E. N. E., with dips to the northward at steep angles. And I would
here note, en passant, the uniformly steep dip, and often even vertical
position of the rocks, on the southern side of these synclinal forms, while
that on the northern side is almost invariably at angles, varying from 40%
to 60°. Another section, made from vne of the foregoing lots, namely,
lot eleven in the fourth concession, may here be given, as illustrating the
characters and sequence of the rocks on the southern side of this synclinal
in North Burgess. It is as follows :—

a. Banded, and thin-bedded gneiss, more or less pyroxenic, with east
and west strike, and steep dip to the northward. This rock
extends transversely to its strike, from Hogg’s saw-mill southward
to the Rideau.

b. A marked rust-colored, quarizo-orthoclase rock, sometimes weathering
opaque-white, when it much resembles the surface appearance of
the white erystalline limestones.

¢. Coarse-white and easily disintegrating crystalline limestone, with
yellowish-brown mica and scales of plumbago ; it often encloses
fragments of rusty-colored quartzite,in which plumbago also
occurs. Bands of rust-colored gneiss are also interstratified with
the limestone.

d. White and rust-colored quartzo-orthoclase rock similar in character
to that of division (5).

e. White-weathering pyroxenic, and quartzo-orthoclase rock with
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apatite in grains and bunches of crystals; and a great deal of
dark colored mica in crystals of various sizes.

f. Thin-bedded feldspathic gneiss, characterized by an abundance of
garnets, and composed of alternate layers or beds of colorless
cellular quartz and reddish feldspar. This gneiss is much fissured,
and is cut by veins of pink calcite, holding numerous beautiful
crystals of a pa,le-green apatite, greyish pyroxene,and an abundance
of very black mica.

-g- White-weathering pyroxenic, and quartzo-orthoclase strata, similar
to (e).

h. Reddish orthoclase gneiss, and whitish orthoclase and pyroxenic
rocks, much confused, and traversed by a multitude of white
granitic veins.

This, and the section previously given, the one on the northern and the
other on- the southern side of the North Burgess phosphate basin, will
show at a glance the characters and sequence of the rocks which occupy
. 1t, and T shall now briefly notice the further distribution of the more
important of these rocks. On the northernside of the basin, arid almost
immediately overlying the pyroxenic gneisses (@) we have an important
band of crystalline limestone (¢). This was first observed on the boun-
dary line between North Crosby and North Burgess, a few chains south
of Black Creek, and was traced eastward through the sixth concession,
to the twenty-third lot in the same concession, where it runs into e or san
Black or Salmon Lake. Crossing the bay at the southern end of™ ™
this lake, it was again seen occupying the opposite shore on lots
twenty-one, twenty and nineteen in the sixth concession; where it
runs into Black or Salmon Lake. Crossing the bay at the southern
end of the lake, it was again seen occupying the opposite shore
on lots twenty-one, twenty and nineteen in the sixth concession ; whence,
«changing its course, it runs north-eastward through the last named
lot, across the base of a long promontory, and passes beneath the
main body of the lake. It, however, continues to occupy points on the
shore, towards the rear ends of lots eighteen, seventeen and sixteen in the
sixth, and fifteen in the seventh concessions, and also forms part of an
island situated near the centre of the lake on the line between these two
concessions. The further course of the limestone in this direction is con-
cealed by the patch of Potsdam sandstone already referred to, but a band
of similar character was again noted along the northern shore of Long
Lake, towards the fronts of the tenth, ninth and eighth lots of the sixth
concession, where it is in a similar relative position to the pyroxenic gneisses,
as the Black or Salmon Lake limestone just described, and of which there *

«can be little doubt it is a continuation, From Long Lake this limestone Long Lake.
was further traced through the fronts of the sixth and seventh lots, and
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the centre and rear portions of the fifth, fourth and third lots of the sixth
concession, where it forms a part of the shore of Otty Lake. Beyond this
point its course is again concealed by the Potsdam sandstone. Its southern
out-crop was followed north-eastward through the rear parts of lots twenty-
five, twenty-four and twenty-three of the fourth concession, and front
portions of the same numbered lots in the fifth concession, beyond which its
course changes, and it thence appears to strike in an easterly direction
to an indentation of the Rideau, known as Horse Shoe Bay, on the
seventeenth lot of the third concession, where it is folded back upon
itself so as to doable the width of its out-crop. It then strikes
in a westerly direction from the sixteenth lot of the third, through
the seventeenth and eighteenth lots of the fourth concession to Black
Creek, where, making a sharp turn, it resumes its easterly course
following the northern bank of the creek, through the fronts of lots
seventeen, sixteen, fifteen, fourteen and thirteen, in the fifth, and rear
portions of the same numbered lots, and the twelfth lot in the fourth con-
cession. The course of Black Creek from where the band strikes it as
above described indicates the junction of the crystalline limestone with the
pyroxenic gneisses. Proceeding eastward, the same band of limestone
occupies the strip of land between Loon Lake and Burgess Bay on the
Rideau, and after coursing through the rear and front portions of the
ninth, eighth and seventh lots in the fourth and fifth concessions, again
passes beneath the waters of the Rideau at Murphy’s Point in Noble’s
Bay, on lots seven on the line between the same two concessions, beyond
which it i3 lost sight of. It may be mentioned that in a map now in
preparation the course of these two out-crops of limestone, on the opposite
sides of the Burgess synclinal, will be clearly shown. This map
will, I trust, also afford a much clearer understanding both of the
outline of this synclinal, and of the distribution of the rocks which
occupy it. '

It is unnecessary to go over the same ground in describing the further
distribution through North Burgess of the remaining rocks of the sequence.
I would, therefore, simply state that the course just sketched out for the
crystalline limestone (¢.) will also indicate sufficiently that of the banded
and quartzose garnetiferous gneiss through the township. In this gneiss
the garnets, which are mostly small and of a claret color, are always
present, but in some localities are much more numerous than in others.
An average estimate of the thickness of this garnetiferous gneiss may be
given as 600 feet, and it is overlaid by a body of red gneiss, averaging at.
least 600 feet more, making in all a volume of gneiss estimated at 1,200
feet. The centre of the trough is oceupied by reddish and white quartzo-
orthoclase and granular pyroxenic strata, which are much confused, and
irregularly distributed. These are particularly well displayed in North
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Burgess, between Long Lake and Noble’s Bay, through the centres of
lots eight, nine and ten of the fifth concession, and four, five and six of
the sixth concession, where the dip of the beds is slight, while sometimes
they are nearly horizontal.

A doleritic dyke was traced from the centre of the first lot, in a westerly Dolerite dyke.
direction, to the rear portions of the fourth and fifth lots of the fifth con-
cession, and thence to the fronts of the ninth and tenth lots in the sixth
concession. It is composed of a fine-grained, black, glittering dolerite,
weathering to a greyish-white, and holds disseminated grains of pyrites.
The strike of this dyke is from N. 80° E. to E., with steep underlie to
the northward, and in width it varies from four, to one hundred feet. In
the Geology of Canada, 1863, pages 37 and following, mention is made of a
number of doleritic dykes, similar in character to the one just mentioned,
in North Burgess, and these were traced by Sir W. E. Logan for long
distances, on an almost east and west strike, through Grenville and Went
worth, north of the Ottawa River ; their width varying from a few feet to-
one hundred yards. In these townships the rocks are in many respects
similar to those of North Burgess, both in their general characters and
mode of distribution, and they, also, like them, contain phosphate of lime
and mica ; the latter in sufficiently large crystals to be of economic value.
It is more than probable that in both of these localities, namely, North
Burgess, in Lanark County, and Grenville and Wentworth, north of the
Ottawa, the rocks are of the same geological age, and represent a very
recent portion, if not the summit, of the Lower Laurentian series. In the
townships of Burgess, Bedford, Storrington aud Loughborough, these rocks
are intersected by numerous veins, carrying baryta and lead ore, which Veins of baryta
likewise cut the overlying and unconformable Calciferous formation, but o
do not, so far as known, extend into the inferior gneisses and limestones
which occupy the area described in this Report as the middle section.
Further, it will be remembered, that in the county of Hastings, and town-
ships of Madoe, Marmora, Lake and Tudor, similar veins, carrying baryta
and lead ore are found intersecting the calc-schists, dolorites and gneisses
of Division C. (Report of Progress, 1866-69, page 168), which in like
manner occupy troughs or depressions in the older rocks. These facts
suggest some questions of great importance, which when satisfactorily
answered will throw much light upon the age of these trough-forms of
rocks both in Hastings, Lanark and Ottawa counties, and will further,
perhaps, enable us to arrive at some definite conclusion respecting the Raago of
range of Eozoon Canadense, in the Laurentian system. denas S22

In addition to the dykes of dolerite which traverse the rocks in North
Burgess, there are also large and important veins, composed of white ortho-
clase and opaque-white quartz.  One of these occurs a few chains south Veins ofortho-
of the mouth of Black Creek, at the south-western end of Black or Salmon o
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Lake. This vein was of an opaque-white eolour on the weathered surface,
and varied in width from three to eighteen feet. It is composed of large
cleavable crystals of milk-white orthoclase and white quartz in irregular
forms, together with hornblende in similar forms, and in scattered erystals.
The crystals of hornblende occupy the sides of the vein, and are arranged
transverse to its strike, while the irregular forms occur towards the centre
portion, and are distributed along a medial line on the strike of the vein.
Silvery-white mica in small scales, and light greenish-yellow pyroxene also
occur occasionally. The strike of the vein is N. 30° E., with a steep
underlie to the north-westward, and it was traced upwards of an eighth of
a mile in this direction. A similar, or probably an extension of the same
vein, 'was again crossed in the ¢ Old Kingston road,” in the seventeenth
lot of the seventh range of North Burgess, where the strike is still
N. 80° E. Such veins belong to the second class of mineral veins
(described, Report of Progress, 1863.1866, page 18T) which are found
to cut the Laurentian, but have not been observed to intersect the
Silurian rocks. :

2. Bedford, Storrington and Loughboro’ Phosphate Basin.—This syn-
clinal or trough is occupied by rocks precisely similar to those of North
Burgess, consequently the sections already given may still be referred to.
It is situated about ten miles to the south-westward of the last named
township, from which it is separated by the waters of the Rideau and by a
great patch of Lower Silurian limestones, bothof which conceal the struc-
ture of the intervening phosphate bearing rocks. As this second basin
has as yet been only partially investigated, I shall at present attémpt
little more than a sketch of its general outline, with some observations on
the probable jcourse along which deposits of phosphate of lime may be
expected to occur.

A line, which may be said to represent as nearly as possible the axis
of this synclinal, runs from about the centre of Wright’s Island,—
situated in the Rideau, towards the north-west corner of South Crosby
township,—south-westward through the south-eastern corner of Bedford,
and midway between Buck Lake and Opinicon and Rock Lakes in Storr-
ington and Loughboro’ townships. The outline of this trough is clearly
indicated by two out-crops of white crystalline limestone, a north-westerly
and a south-easterly one, which converge on their south-westward course
until they meet or almost meet at the extreme south-western end of Buck
Lake in Loughboro’. This limestone is supposed to represent division
{¢), as given in the section page 165, where, it will be remembered,
the limestone was stated to be immediately underlaid by pyrozenic and
orthoclase gneisses, through which apatite or phosphate of lime was of
frequent occurrence. The north-western out-crop of this limestone is
first seen coming from under the Lower Silurian limestones, at about half
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2 mile south-westward of the village of Newboro’, where it is not far from
the Chaffey iron mine on Mud Lake. From this position it was followed
by occasional exposures along the shore of Mud Lake on the Rideau,
eagtward, to the northern extremity of Wright’s Island, and thence close wrights Istand.
to Mr. Chaffey’s Mills, through the twenty-fifth lot of the ninth concession
of South Crosby, beyond which it passes into Bedford, and keeping to the
south of Massasagua Creek, curves through the sixteenth, fifteenth and
fourteenth concessions of this township and passes beneath the riorth-eastern
end of Buck Lake, close to its outlet into the creek just named.* Its course
thence i3 south-eastward through the entire length of the eastern arm of
this lake in Loughboro’, the breadth of which almost gorresponds with
the width of the limestone. Several islands in this arm are entirely
composed of white crystalline limestone, and some of these rise abruptly
out of the water to a perpendicular height of from sixty to seventy feet.

By the long continued action of the water, these masses or islands of
limestone have been fashioned into grotesque shapes, and hollowed out
into deep caverns, and two of the former, towards the northern extremity
the lake, are distinguished respectively by the names of the ¢ Devil’s
Pulpit,”” and ¢ Devil’s Arm Chair.” The eastern side of the long pro-
montory which divides this lake into two arms, is also in part occupied
by white crystalline limestone, which is closely associated with masses
of white quartzo-orthoclase rock. Towards the south-western extremity
of this eastern arm of Buck Lake, the out-crop of limestone just described
forms a junctien with that on the south-eastern side of the trough or syn-
clinal, which may here be said to terminate.

The south-eastern out-crop of this band on the opposite side of .the
trough was traced along the greater part of the northern shore of Opini-
con Lake, in South Crosby and Bedford ; thence in a south-easterly
direction along the road leading from this lake to the south-eastern end
of Rock Lake in Storrington, where a fault occurs which throws the out-crop
of the limestone in a westerly direction to Stonehouse Lake, a small lake
situated —as nearly as I could determine—on the rear portions of lots six
and seven of the thirteenth concession of the townshiplast named. From
this position it resumes its original south-westerly course, and was thence
followed to its junction with the limestone of the eastern arm of Buck Lake
in Loughboro’. The greatest distance observed between these two out-
crops of limestone on opposite sides of the trough, is about two miles and
a-half. Immediately underlying this limestone along the whole of its
course, there occurs a belt of gneissoid strata abounding in garnets, and
fowards its upper portion becoming thin-bedded and schistoze, in which

* T have been unable to find any correct map of this lake, and it will require to be

re-surveyed.
.
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deposits of phosphate of lime frequently occur, but to what extent is not
at present known. During the summer of 1872, while engaged in endea-
voring to connect these rocks with those of North Burgess, I was followed
by a number of persons who were on the look out for new phosphate loca-
tions, some of whom afterwards opened numerous trial pits on the strike
of a certain band of gneiss in which I informed them it was probable the
phosphate of lime would be found ; and I have since learned through
letters kindly forwarded to me, both by Mr. Edward Schulize and Mr.
William Davis, of Perth, Ont., that a number of these trials have already
proved, in a measure, successful. On lot six 1n the thirteenth concession
of Bedford, and not far from the shore of Devil Lake, there occurs an
Promusing  exceedingly promising deposit, from which a very good quality of phosphate
apatite. of lime has been obtained ; but as is usually the casewhen inexperienced
hands are employed, an immense amount of useless rock has also been
removed, and has been piled up upon the very ground on which an open-
ing should have, perhaps, first been made. From this lot the phos-
phate bearing rocks were traced south-eastward through the fifth
and fourth lots of the sixth concession, as well as through the third, second
and first lots of the twelfth concession of Bedford, to the northern end
of the western arm of Buck Lake. Along this course phosphate of
lime was frequently noted, and more particularly so on the last named
lot in the eleventh and in the twelfth concessions. The long promon-
tory, which separates the two arms of Buck Lake in Loughboro’, like
wise consists of reddish, banded gneiss, occasionally interstratified with
beds characterized by an abundance of garnets ; and in proximity to some
of these, on the western side of the promontory, a few déposits of
apatite have been observed. While engaged in exploring this promon-
tory, and the country contigunous to Buck Lake, I was besieged by
settlers who assured me that they had abundance of ¢ phosp-
phuret” — as they term it — on their lands, but in most instances
the specimens shown me were crystals or fragments of greenish
pyroxene, a mineral which abounds in many of the veins throughout this
section. Other specimens, however, brought to me were undoubtedly
true phosphate of lime, and in such cases every encouragement was given
Hindranceto  t0 the land-owners to follow up their discoveries. In this connection 1
ot ofphos- May state that a great hindrance to the development of phosphate lands,
Phatel8id®:  poth here and elsewhere, is the ridiculous prices asked for them by land-
owners, who, unfortunately for themselves and others, have heard of some
of the enormous prices recently stated to have been paid for such lands
in North Burgess. It must, however, be borne in mind that in this latter
township, phosphate deposits have been more or less worked for upwards
of twenty years, and this in a country which is well cleared and settled,
and abounds in roads ; yet even here, up to the present time, there are



REPORT BY MR. HENRY ¢. VENNOR. 178

only one or two phosphate mines that can be said to have turned out
well. Besides, the sales recently made in North Burgess include the fee-
simple of the lands as well as all the mining rights, and, in some instances,
also valuable farms, and good mill sites, with easy access to navigable
. waters ; yet with all these advantages, the general opinion amongst
experienced men still is, that the prices paid have far exceeded
the actual value of the lands. In the phosphate-bearing section around
Devil and Buck Lakes in Bedford and Loughboro’ townships, there are
none of these advantages. The country is rough and almost uncultivat-
able, heavily timbered, and traversed by but few roads: while access to
navigable waters is, at least for the present, an expensive and difficult
matter. Besides this, the ground is new and comparatively unexplored,
and it will probably be years before the country is in a suitable condition
for even systematic prospecting. In view, therefore, of these facts, I
would strongly urge upon the settlers throughout this section of country
the better policy of throwing their lands open to intelligent prospectors, Betier palicy
and giving them sufficient time to mgke a fair trial of the ground. Mr,*
Edward Schultze, a gentleman whose name has been already mentioned
in this and in a previous report, and who has for some time both bought
and mined phosphate of lime in North Burgess and South Crosby for
export to Germany, has recently turned his attention to the Bedford and
Loughboro’ phosphatefield; and in a letter recently received from
him, he speaks in most favorable terms ot a number of localities opened
by him in both of these townships ; all of these openings being on, or in
proximity to the course of a belt of gneiss, which maintains a fixed rela-
tion to the course of the band of limestone already described through
Bedford and Loughboro’.

The phosphate mine described as Cowan’s Location No. 19 (Report cowan's phos-
of Progress, 1871-72, page 129), is situated on the southern side of Phate mine:
this second trough or synclinal, and the produce can be shipped from
Mr. Cowan’s wharf on Opinicon Lake, and sent without change, via the
Rideau Canal, to Kingston, Montreal and ports in the United States. From
the Opinicon Lake mine, phosphate-bearing rocks can be traced south-
westward along a part of the northern shore of Rock Lake in Storrington,
to the fault or break referred to on page 163, and which also throws the
rocks we are now describing in the same direction. Beyond this fault to
the south-westward, the course of the gneiss has not been clearly made
out, but in many localities between the fault and the Opinicon Lake mine,
phosphate of lime is reported to exist. None of these localities, however,
have yet been examined, and further notice of them will have to be
deferred to a future report, in which I shall also describe the distribution
of the succeeding rocks in the centre portion of this trough, and also the
geological structure of the remaining portions of Bedford, Storrington and
Loughboro’ townships.
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Levels of Lakes.—~In compliance with the request mentioned page 188
of this report, the levels of some of the principal lakes above Lake Ontario,
as determined by Mr. Alexander Murray, and given in his Report of

Levels of Lakes.

Progress, 185258, now out of print, are here repeated.

Name. Townships. Height in ft. Falls into
Loughboro’ Lake.....cu. oo Storrington & Loughboro’ 166:12 Rideau River.
Sloat's Lake. .ciees senessess Longhboro’ .................. 18905 Lake Ontario.
Knowlton Lake.cseceee % cenviinsesessenne 217-63 Mud Lake.
Mud Lake..cccoasennnienseenes LN 21753 Desert Lake.
Desert Lake.iurieirsuiesen B edford ......................... 217-63 Birch Lake.
Birch Lok e ressnnmen % ciiiieierissiessiinn 21753 Devil Lake.

Devil Lake...
Canoe Lake....co.s
Batting’s Mill Pon
Green Bay & Bob's I

Rideau River.
Desert Lake.

Wolf L. & Rideau R.
Tay & Rideau Rs.

Crow Lake....ccusrerens Mud Lake.

Sharbord Lake.... Madawaska & Ottawa Rs.
‘White Lake......... Sharbord Lake,

Cross Liake.suees sasessaresses Long Lake. ~

Long Litke...cccunnsesseneens Beaver Lake.

Beaver Lake..esiees eeseiSheffield. Salmon R. & B. of Quinte,

ECONOMIC MINERALS.

The minerals of economic value known to exist in the three sections of
country described in the foregoing Report, are the ores of iron, lead and
copper, phosphate of lime, sulphate of barytes, plambago, miea, garnet
rock, and building and paving stones. Of these the most important are
the ores of iron and lead, phosphate of lime, plumbago and mica.

Iron Ores—In my last Report (Report of Progress, 1871-72, pages
121-128) the principal iron mines, viz: the Chaffey, Yankee, Bygrove,
Fournier, Christie’s Lake, Foley and Dalhousie mines were briefly
described, and partial analyses of all but one of the ores were given. In
the foregoing pages of the present Report, I have further attempted to
show the true geological position orhorizon of the ore beds in these mines,
and I shall dow describe the Meyer’s or Christie’s Lake iron ore deposits,
of which no particulars were previously given ; and then give a summary
of the work done at the Dalhousie Iron Mine since the year 1870.

Meyer's or Christie’s Lake Mine ( Watson Mine.)—This location is situ-
ated on the eighteenth, nineteenth, and twentieth lots of the third concession
of South Sherbrooke, and embraces an area of 259 acres ; the openings
made, are on the first and last numbered lots. On & high bluff on the
north shore of the lake. on lot eighteen, three beds of iron ore have been
: uncovered, and to some extent worked during the past summer. The

strata, which here ‘consist of dark greyish and greenish hornblendic gneiss,
dip to the southward at angles varying from 15° to 80°* The uppermost
bed of ore, and the nearest to the lake, has been uncovered for about

Meyer’s or .
Christie’s Lake
mine.
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thirty-five feet in length, by twenty-four feet in- breadth, and a consider-
able mass of ore has been exposed. No walls have yet been reached,
and I think it is probable that the uncovering has been extended on the
face of the bed rather than across its out-crop. In the second and under-
lying bed a breadth of eighteen feet of ore has been uncovered, and can

be traced by openings made on its course for a distance of upwards of 150
feet. In the third andlowest bed a well defined foot wall of gneiss has
been struck, and a solid mass of ore is exposed measuring eighteen feet in
width. The extreme distance between the openings on this property on
the strike of the ore beds, is nearly one mile, and the distance between
the fop of the upper and the bottom of the lower bed of oreis about 800
yards. Several hundred tons of ore have been taken out, but opera-
tions have been chiefly confined to the determination of the extent of the
deposits, which is now pretty satisfactorily known. "An expenmental Shipment of
shlpment of the ore hasbeen made to Cleveland, and it is reported toland.
have given perfect satisfaction to the smelters, and it has further been
ascertained that this ore will produce & quality of iron well suited for the
manufacture of Bessemer steel. An analysis made by Dr. Harrington of

a sample of the ore which I brought from this location, gave as follows :

Metallic iron wo.vcimmeecinnes 65.62 per cent. Analysi
THADIC ACId.+seessssrrrsssssesees 2.83 Haes:
Phosphoric 8cid.ceerersaciossee 205

Sulphtr cocsiinnerrnnnermnneress not determined.

It may be further stated that the facilities for mining here are favor- Facllty for
able ; the position of the ore on a high hill affords easy and cheap drain-Sanert
age, and a ready means of disposing of the debris, and these mines can
probably be worked for a considerable time before resorting to expensive
underground operations. Respecting the facilities for the shipment of
the ores a gentleman of long experience in matters pertaining to the
transport of iron ores from Canada to the United States, and who has
recently thoroughly examined the Christie’s Lake deposits, writes me as
follows :—=¢ The facilities for transporting ore, either by rail or water, from
this property to the Lehigh Valley and the western markets, are unusually
favorable. The Ontario and Quebec railroad, now under construction,
passes one and a-half miles north, and intersects the Kingston and Pem-
broke Railroad about eight miles west of the mine. This junction is thirty-
four miles north of Kingston ; about ten miles to the eastward it will inter-
sect the Brockville and Ottawa Railroad at Perth.” Five different
routes are then given by which this ore can be forwarded to the St.
Lawrence, and thence to any part of the United States. For present
consideration the last or fifth only need be mentioned.

This is given as follows :— In cars, per scow up Bob’s Lake, and per goyse
Kingston and Pembroke Railroad, to Kingston, (25 miles) ; thence by
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canal barges or lake crafts, to Oswego, Fairhaven, Buffalo, or Cleveland.
This would be the cheapest and most desirable route. The mine being
situated at the base of a high hill, on the water’s edge of Meyer's Lake,
scows might be constructed to carry six or more cars, which could be run
from the scow into the mine or open cutting ; the same method could be
adopted on reaching the Kingston and Pembroke Railroad, on the west
side of Bob's Lake, which point is 25 miles from Kingston. The ore by
this route would cost per ton :—

Delivered at Oleveland, O.

Mining, in open cutting.......cesse... $0.75
Loading in cars, in do......cecnnnneee 0.05
Towing up Bob’s Lake.....cceeereenen 0.10
R.R. freight to Kingston (25 miles) 0.50
Lake freight to Cleveland............ 0.70
1107 SE - 0.40

Gold....cocevvneisueeecn 2.50
American currency at 10 per cent.. $2.75

At Kingston, where ore docks are being constructed by the Kingston
and Pembroke Railroad Company, the ore can either be dumped into
Erie canal barges for Oswego, &c., &c., or into lake schooners seeking
return freights westward ; three-fourths of these vessels discharge their
western cargoes at Kingston, returning generally in ballast. Freights range
from 64 cts. to 75 cts. per ton to Cleveland, including loading and dis-
charging.”

The accompanying plan and sections of the Dalhousie Mine are taken
from drawings and measurements kindly furnished by Mr. Gerald C.
Brown, M. E. The sections afford an excellent illustration of the character
and mode of occurrence of the ore deposits.

Dalhousie Mine.—Before the spring of 1870, the shafts No. 1 and 2
(see plan) had been sunk to the depth of 85 and 30 feet respectively,and
from between these two shafts the ore had been partly removed. The ore
had likewise been removed on the south side of No. 1 Shaft, as far as the
middle of the road. Between the months of May and October inclusive,
of the year 1870, both of these shafts were sunk to between 60 and 70
feet, and the stopes were extended to the break on the south and nearly as
far as No. 3 shaft on the north, and downwards to within 8 or 10 feet of
the bottom of No. 1. Early in November the incoming waters from the fall
rains overcame the power of two horses, working & derrick, to keep it
out, the works consequently filled and remained full of water until the
following June. Between November and February, 1871, the No. 3 shaft,
being above the water level in Nos. 1 and 2, was sunk, and the stopes

* Tt is expected the duiy will be repealed at an early date.
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connected with it were worked to the extent shewn in the acoompanying

section. During the same fall, No. 4 shaft was "['iegun and sunk to the

depth of 22 feet, The yield of ore from May, 1870, until the end of Yield ofore
February, 1871, was 3,850 tons of 2,240 Ibs., costing, not including plant,

$1.25 per ton, and including plant, $1.46 or 21 cents additional, The
contract price of hauling the ore to Perth, during the winter of
1870-71, was $1.00 per 2,240 lbs. The ore contains no rock, and does

ot pass into, but separates easily from, the walls, which are smooth and
well-defined. No work was done from the month of February, 1871,

until the following month of June, when a horse-pump was put into No. 1,

and this shaft and No. 2, and the stopes connected therewith, were

farther extended till towards the end of the year, when the water
overcame the power of the horse pump and work was supended. During
January and February of 1872 the drift was extended from No. 3 shaft

to within twenty-five feet of No. 4 shaft. The production from January

to the end of February, 1872, was sent to Perth in loads which averaged

four and a quarter tons, at $1.05 per ton. During the spring and summer

of 1872 the No. 4 shaft was sunk to ninety-four feet, and the stopes

were afterwards extended to the dimensions shewn in the plan. The
production from February, 1872, to the end of February, 1878, was for-

warded to Perth at $1 per ton, in loads which averaged three and three

quarter tons, thence to the Rideau canal at 60 cents ; thence to Kingston

at $1.25 to $1.50, and thence to Cleveland at from $1 to $I1.50. The Total produc.
total production from 1870 to 1878, has been rather over 11,100 tons. The i 5%, =
wages of the hands employed have varied from 80 to 90 cents per day,

with board.

Phosphate of Lime.~In my last Report (Report of Progress 1871- pyospnate or
72) I dwelt at some length; on the phosphate of lime deposits in the "™
townships of North Burgess, South Crosby and Bedford, and on page 124
of that Report some nineteen locations are mentioned in which work to a
greater or léss extent was being carried on. Respecting these, I have little
further to state,except that in the greater number of them.all work has since
ceaged ; the only locations in which anything like systematic and profitable
mining is at present in progress, are those worked by Mr. Anthony for an
English company, on the tenth and twenty-first lots of the sixth conces-
sion of North Burgess (No. 8 and 13 of my former list), and by Mr, Alex.
Cowan, on the eleventh and twelfth lots of the seventh concession of the
same township, and the first lot of the seventeenth concession of Bedford,
near Opinicon Lake, (Nos. 7 and 19 same list). These are perhaps
amongst the largest and best defined depesits of apatite which have yet
been discovered, and should these fail we can have little further to hope
from discoveries of this mineral in the fature. The reason given for the

cessation of work in most of these locationsis the very high rate of
N



Plumbago.

Cost of mining

Freight

Process for
dressing the
plumbago.

Mica.

178 GEOLOGICAL SURVEY OF CANADA,

i

freight to England, which cannot now be obtained for less than fifty
shillings sterling per ton.

Plumbago Mine.—In the township of North Elmsley, on the twenty-
first lot of the sixth concession, a mine of plumbago has been for some time
in operation, under the management of Mr. Munsey, who was formerly:
engaged at the Howse iron mine in Bedford. The plumbago occurs.
in thickly disseminated scales in a sandy, calcareous and quartzose rock,.
which in some places graduatesinto an impure limestone. It is undoubt--
edly a stratified deposit. At the mine the dip of the beds is slight, both to
the north-west and north-east, thus forming a rather flat anticlinal.
On breaking through the crown of the anticlinal, the miners came upon a
soft, sandy and brownish-colored rock, which yielded a very large percent-
age of plumbago. The surface-opening is about ninety feet in diameter,
and the excavation from ten to fifteen feet deep. Much of the plumba-
ginous rock, which was being mined at the time of my visit, was obtained
at the rate of 40 cents per ton, being of an earthy and easily disinte-
grating character. From the mine to the mill at Oliver’s Ferry the rate
of carriage did not exceed 35 cents per ton. 'The extent and geological
position of this deposit has not yet been determined.

The material, both hard and soft, is put through a ten stamp mill,
and the produce—a mixture of sand, lime and plumbago—passes
through three revolving buddles, which effect a tolerably complete
separation. Thus, the material round the outer rim of the third
buddle is composed of nearly pure plumbago, which is shovelled into
shallow iron trays placed over a furnace. ~When sufficiently. dry it is
passed into a reverberatory chamber, where it is further freed from any
sulphur or arsenic which may be present, and is then ready for bolting.
This bolting is carried on in an upper story of the mill, to which
the granular and cooled plumbago is carried by means of an elevator, and
is finally there packed in clean flour barrels. The coarser portions are
again ground, and, when sufficiently reduced, packed and sold for lubri-
cating purposes. The demand for this purpose is comsiderable, and
rapidly increasing.

Mica.—The workable deposits of mica in North Burgess have already
been mentioned in the Geology of Canada, and more recently by Mr..
Gordon Broome, in the Report of Progress, 1870-1871, page 821. The
chief and only worked deposit described by Mr. Broome, was that on the
seventeenth lot of the ninth concession of North Burgess, which was last
worked by Mr. Baker, of Perth. Last year I visited this location, and.
found that all work had been suspended. The ground in the vicinity of
the openings or pits is covered by the refuse, and the spoil from the pits,.
and it was evident, that before work could be again resumed, a consider-
able outlay of money would be required in order to clear the ground of
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this débris, and put the mine into proper working order. The mieca is still
said to be abundant on both the sixteenth and seventeenth lots on the ninth
range, but I do not think it can again be mined with the same profit as
heretofore, as at present the demand for it is limited to compar-
atively large siz2s. Should the demand, however, increase, these lots
may yet become valuable. Mica is nearly always present in the veins
and bed deposits of phosphate of lime, but for the most part only in small
crystals, which are distributed along the sides of the beds or veins. Insome
localities it occurs in large crystals, but they are nearly always of too
dark a color or too imperfect for economic use. Further, it is worthy of
- note that on the sixteenth and seventeenth lots of the ninth concession,
¢ Baker’s Mine,” the mica is found free from phosphate of lime, in an
earthy and easily decomposing pyroxenic rock. It is not a vein deposit,
but apparently an extensive bed, striking south-westerly along the eastern
ghore of Pike Lake in North Burgess, into the township of North Crosby,
where, on the seventeenth lot of the third concession, it was at one time
worked to a slight extent by Mr. Poole, of Perth. There is little doubt
that hitherto the best quality and largest sizes of mica have been obtained
from within ten to twenty feet of the surface.

I have the honor to be, Sir,
Your obedient servant,
HENRY G. VENNOR.

Office of the Geological Survey of Canada,
May, 1878,



REPORT

OF OBEERVATIONS ON THE

CARBONIFEROUS SYSTEM OF NEW BRUNSWICK,

IN THE

COUNTIES OF QUEEN’S, SUNBURY AND A PORTION OF YORK.

BY

PROFESSOR L. W. BAILEY, A.M., AND Mz. G.F. MATTHEW,
ASSISTED BY

Mz. R. W. ELLS:
ADDRESBED TO
ALFRED R. C. SELWYN, ESQ., F.G.S,,

DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA.

FrepericTON, NEW BRUNSWIOK, May, 1873.

S1r,—The following Report embraces the results of observations made
during the past season by Mr. George F. Matthew and myself, assisted by
Mr. R. W. Ells, on portions of the Carboniferous System and older strata
in central New Brunswick, and has been prepared in pursuance of
instructions which I received in June last.

The first published Report on the coal formation in New Brunswick
A aeac, 1. was made by Dr. A. Gesner in the year 1838. In this and the three
following years he succeeded in determining its limits with some accuracy,
embracing fully one-third of the entire area of the Province, and he like-

wise described the general lithological characters of the measures.
Ont-crops of coal had been discovered at several points; and from
Coal seams of gomne of these, more particularly in the vicinity of Grand Lake, in Queen’s
county, it had been raised to a limited extent since 1825; but though the
coal was of good quality, the seams were so thin that they offered no
inducement for any extended investment of capital in their developmeni.
The proximity of the magnificent coal seams of Nova Scotia, however,
encouraged the hope that other and thicker seams might be discovered at
some lower level than had hitherto been reached in New Brumswick, and
Boring opera- in 1837 it was determined to ascertain if possible, by boring, the existence
' or otherwise of such workable seams in the Grand Lake district. Oper-
ations conducted by a private company were accordingly instituted for the
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purpose on the left bank of Salmon River, about two miles north of its
embouchure in the north-east arm of Grand Lake. * The boring here was
continued to a depth of 403 feet, but with the exception of one coal seam one foot ten-
of one foot ten inches, near the surface, and which is supposed to be the em. ™!
same ag that now generally worked, and a bed of ¢ bituminous shale and

coal” of eight feet thick, met with at a depth of 262 feet, no strata of

any economic importance were reported.

The method of boring, however, was of an unsatisfactory character, and Unsatisfuotory
even supposing it to have been scrupulously and carefully conducted, was ing. o bor
such as might essily have led to erronecus conclusions, Under these cir-
cumstances it was felt that before any reliable conclusions could be reached
respecting the productive capacity of this coal field, further explorations
by boring must be made. In pursuance of this view a second boring was
begun in 1866 on Coal Creek, about five miles distant from the one on
Salmon River, in a direction of west 20° south. This boring attained a
depth of ninty-six feet, but failed to shew the existence of other seams
beneath that to which the title of ¢ the surface seam’ had come to be
applied. In 1870-1871, another boring equally unsuccessful was made at
Salmon River to a depth of 217 feet, at a point about half a mile to the
north of the first.

Notwithstanding these repeated failures, however, the belief was very
general among those acquainted with the district, that other and thicker
seams would eventually be found beneath that which had been opened and
worked near the surface at so many different points. This belief found
expression in the Local Legislature, and during its last session (1872) an
appropriation of four thousand dollars was made for the purpose of again
testing the question. At the same time application was made for such Ausistance frony
assistance onr the part of the Greological Survey as might serve to guides Burvey, g
the Goovernment in the judicious expenditure of the money. It was with
this object in view that I was directed in June last to proceed to examine
the Grand Lake Coal Field.

In the maps which are being prepared to illustrate the geology of the Maps.
region we have examined, we have availed ourselves of such material as
could be furnished by the maps and surveys of the Provincial Crown
Land Department, and we would here acknowledge our obligations to
the officers of the department for their ready assistance and courtesy.

The following sub-divisions of the Carboniferous system are the same gupgivisions of
as those proposed by Dr. Dawson and Sir W. E. Logan for the Carboni- foesmmens™
ferous rock of Nova Scotia, with some unimportant modifications rendered
necessary by the somewhat different associations and the greatly reduced
thickness of the various groups of strata in the central Carboniferous
area of New Brunswick. Thus Dr. Dawson’s divisions: 2, Middle Coal
formation, and 8, Millstone-grit series, are included in the present report
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under division IT, Middle Carboniferous Formation ; and division I, Lower
Carboniferous Forma.tmn, includes Dr. Dawson’s dmswns 4 and 5, the
-Carboniferous Limestone, and the Lower Coal Measures.

CARBONIFEROUS SYSTEM.

1. Lower Carboniferous Formation.
II. Middle Carboniferous Formation.
III. Upper Carboniferous Formation.

Lower Carboniferous Formation.

The general position of the Lower Carboniferous strata, as well as the
features which they present in the area under consideration, has already
been briefly described (Geology of Canada, Report of Progress, 1870-71,
p- 204-206). A more careful study of portions of the formation, during

the past season, enables us to make some additional observations.
Position and As stated in the Report above referred to, these Lower Carboniferous
Cbontierous rocks in the great central Carboniferous area, are, for the most part, con-
rocts. fined to the vicinity of the hills of older metamorphic rocks which border
the latter, and among which are sediments of very different ages and
great diversity of lithological characters. It is from the waste of these
that the Carboniferous strata have been to a great extent made up, which
varletyof  accordingly exhibit a similar variety of colour and composition ; in some
Sompontion. cases, indeed, so nearly resembling the older rock as to be not easily dis-
tinguished. In consequence of this diversity, as well as from the extreme-
ly variable character, both as regards the thickness and succession of its
different members, no one description can be given which would be gener-
ally applicable to the whole formation. In that part of the Province to
which our observations during the past season have been confined, the
Lower Carboniferous series presents important differences from its char-
acter where examined nearer the coast. Thus the Lower Carboniferous
grey rocks, Dr. Dawson’s sub-division5, Lower Coal Measures, though
well developed in the valley of the Kenebecams river, appear to be
entirely absent from the central Carboniferous area. The limestones also
(No. 4 of Dawson) which form so prominent & feature in the Lower Car-
boniferous formation in Nova Scotia, and which frequently attain a con-
siderable thickness in the southern counties of New Brunswick, here
appear to be limited to small patches of thin irregular beds, both westward
Duiversal ais-  20d eastward of the St.John River. The red conglomerates and sand-
e satec. Stones, however, which accompany these limestones, are universally dis-
and sandstone. ¢ ihuted wherever the Lower Carboniferous rocks are found, and the whole
group has a very close lithological resemblance to that which underiies
the Pictou coal measures, and which has been described by Sir W. E.
Logan under the designation of Millstone-grit, and stated to correspond to
No. IX. of Dr. Dawson’s subdivision of Sir W. E. Logan’s section of the
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Carboniferous rocks exposed on the Joggins shore of Nova Scotia. The
Lower Carboniferous red sediments, which we have been examining during
the past summer, have contributed a portion of the material from which the
Middle and Upper Carboniferous formations of central New Brunswick
have been built up, in the same way that the lithologically similar Mill-
sstone-grit in Nova Scotia has, according to Sir W. E. Logan, contributed
an abundance of fragments to the conglomerates at the base of the coal
_ measures near New Glasgow. We have as yet, however, met with no
-evidence which would justify the separation of the red conglomerates, &c.,
bordering the central Carboniferous area of New Brunswick from the
Lower Carboniferous limestones with which they are associated: they are,
therefore, both included in the following remarks, as members of the Lower

‘Carboniferous formation.

‘The beds which, though not the very lowest, are those most common- Bods at thobase
ly met with at the base of this formation are conglomerates, these latter tion.
consisting of large or medium sized, seldom well rounded, but mostly
sub-angular fragments, which are derived from neighbouring ridges of
older rocks. A narrow belt of these conglomerates spans the space Belt of conglo-
between the St. Croix and Magaguadavic Rivers, at a distance of about five
miles south of the European and North American railway. It crosses
the St. Stephen and Woodstock road just south of Trout Brook, a small
stream flowing into the St. Croix, and rises towards a rather prominent
hill in the direction of the St. Andrews and Quebec railway, having a
dip N. 20° W. < 15°. In most of the beds of this belt the paste,
which is usually sandy, but often argillaceous, is of a red colour ; but in
fragments observed about the sources of the Digdeguash, where the con-
glomerate belt crosses the St. Andrews and Quebec railway, the matrix
was observed to be in rare instances of a grey colour. In both varieties Qharaoter of
the pebbles are chiefly fragments of argillite and fine sandstone ; both e pebbles
flecked with scales of silvery mica on the layers, and varying in colour
from apple-green to grey. Some beds have white quartz pebbles freely
scattered through the paste, and there are occasionally fragments of jaspery
blood-red hematite. The argillite and sandstone fragments which most
-abound in the conglomerates are similar to those of Dayonian age (Cord-
aite slates) which cover a large area to the southward. Besides the green-
ish fragments, however, there are many pieces of red argillite and sand-
stone, not differing otherwise than in colour from the green. We have
found no ledges outside of the conglomerate belt corresponding in colour
to these red fragments. Their hue may have arisen from the same
«causes which have universally given a red colour to the paste of the
Lower Carboniferous conglomerates, and to the accompanying shales.

In the western portion of the above described belt, the red conglome-
rates aro the only rocks metwith. Beyond the Digdeguash River, how-
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ever, in an easterly direction, the formation covers a wide space, and em-
braces a larger number of divisions. Between this latter stream and the
Magaguadavic the exposures are but few, being limited for the most part

es laid bare at two or three points in the bed of Upper Trout

Brook. Inthe Brockaway Settlement these rocks again become more
apparent. Their out-crop here bifurcates ; one band, in connection with
that above described, passes up the valley of the Magaguadavic and thence
along that of its tributary, the North-east Branch, through the northern
part of Harvey Settlement, beyond which it is continued, though somewhat
interruptedly, to the St. John River north of Fredericton ; while the other
sweeps around the southern side of the great central Carboniferous area.
In the two belts there are some noteworthy differences.

In the Report of Progress for 1866-69 (pages 179,180) a general
description of the more northerly belt, together with a map illustrating its

by distribution, has been given by Mr. Chas. Robb. A detailed notice of the
Mr, Chas. Robb. :
latter on our part is therefore unnecessary. There are, however, one or

two points not alluded to by Mr. Robb to which we would call attention as
bearmg upon the structure of other portions of the Carboniferous area

examined by us.

The most important of these refers to the great mass of

feldspathic rocks described by Mr. Robb as associated with the ordinary
Lower Carboniferous red sediments in the settlement of Harvey, and the
apparent want of conformity between these two groups, as'evidenced by
the marks of erosion to which that last named had been subjected at some
period antecedent to the deposition of the former. The facts bearing on
this are well exhibited a few rods west of Harvey station, where the rail-
way cutting at the base of the high hill which here overlooks Cranberry
Lake, presents the following ascending section :—

Feet.

Fine-grained and rubbly purple sandstones at base of cliff, including
a one-foot bed of fine-grained feldspathic sandstone, with varying
shades of green and purple. Exposed thickness about.......ceseerss

Pale purplish-red and red, highly feldspathic beds (sometimes becom-
ing yellowish or green, or variously marked with irregular bands
and blotches which are nearly colourless) which at the base are
mostly fine-grained and sometimes vesicular; but above become a
coarse conglomerate or breccia, in which angular fragments, mostly
of small size, consisting of fine red felsite mingled with those of asoft
deep green and soméwhat translucent mineral, are imbedded ip a
feldspathic paste containing a large admixture of similar greenish
material. In some portions of the mass are thin layers in which the
feldspathic rock is largely mixed with purple sandstone, similar to
that of the beds below, the thickness of the whols being about......

Where the above measurements were made the conglomerates rest
conformably upon the purple sandstones, which dip 8. 20°E, < 20°;
but a few yards to the westward the line of contact between the
two becomes broken and irregular, the felsite breccias here resting
upon the abruptly terminated edges of the arenaceous beds along
a plane declining somewhat rapidly towards the foot of the cliff.

v

117
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The latter from this point westward is mainly composed of the brec-
cias, overlaid, however, towards the top and at the ehd of the hills
by beds of purplish felsite or claystone, which is sometimes conspicu-
ously divided into columns by a three-fold series of joints. The
thickness of these felsites may be estimated at abouta.....cccces v 150

207

With few exceptions, the fragments contained in the conglomerate or
breccia above described, as well as a large proportion of the matrix in
which they are imbedded, are of one kind only, viz.: a hard, dense and
fine-grained felsite, such as in some portions of the metamorphic region
nearer the coast is associated with rocks much older than those of the
Carboniferous system.

Such an accumulation of fragments of 8o uniform a character within 80 origin of the
limited an area seems capable of explanation in two ways only, viz. : either Postag the oo~
upon the supposition that there exists in the vicinity some ridge or nucleus glomerate.
of older rocks from which the fragments may have come, or else that they
are the result of an igneous ejection. Upon the whole we are inclined to
regard the latter as the more probable explanation; for although there
are in some portions of the area occupied by these fragmental rocks—as
for instance on Bald Mountain, and in some of the hills which lie to the
northward of Harvey Settlement—dense and fine-grained beds, not
differing greatly from the fragments in question, yet they are not clearly
separable from those which are undoubtedly Lower Carboniferous con-
glomerates, and the whole would appear to be of contemporaneous origin.

It may be further remarked, that if the purple sandstones, which form
the base of the above section, are really of Lower Carboniferous age,
then, the felsite breccias which rest upon their eroded surface would appear Ago of tho
to be of about the same age (or probably a little later) as the doleritic
and amygdaloidal rocks, which near Fredricton, Boiestown, and else-
where around the border of the Carboniferous area, are similarly associa-
ted with Lower Carboniferous sediments, a view first suggested by one of
the authors in 1865, (See Observations on Geology of Southern New
Brunswick, Fredericton, 1865, p. 99) nor are there wanting among the
feldspathic beds themselves indications of at least a partially igneous
origin ; for besides being largely made up of angular fragments indicating
a rapid accumulation, they are not unfrequently vesicular; the vesicles
holding calcite, fluor spar, or delessite, and sometimes drawn out as it
were into cylindrical or tubular forms, such as are often seen in ordinary
amygdaloids. It seems difficult too, to account in any other way for the
innumerable corrugations by which the higher beds are characterized and
which resemble the effects of irregular filowing of semi-fluid matter, rather
than such as would result from simple pressure upon beds previously hori-
zontal. These corrugated beds are usually a feldspathic grit or claystone, Corrugsted

cias.
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finely and conspicuously banded with shades of grey, pink and purple,
having small disseminated grains of limpid quarts, and small angular
specks which may be decomposed crystals of feldspar. They are well
exposed on the post-road to St. Stephens, just south of Harvey station, and
in cuttings on the railway, two and a-half miles west of the latter dipping
in opposite directions, and giving to the whole exposure the structure of
a low anticlinal. They closely resemble beds to be presently described
along the south border of the Carboniferous area .

At Little’s and Lister’s mills, the latter about five miles south-west of
Harvey station, similar felsite breccias ocour. They are here remarkable
for the large size of the imbedded fragments which sometimes attain a
diameter of from two to three feet, and, as at Cranberry Lake, are
almost wholly of fine-grained cherty felsite, imbedded in a soft, deep
green or purplish-red matrix ; with them occur also Lower Carboniferous
sediments, more nearly approaching the usual type, being sandstone of a
bright brick-red colour, (sometimes blotched and banded with grey,) and
red conglomerates ; but the relations of these to the first named beds are
not very evident. Fragments of felsite are common in both; but while
the red rocks, which are comparatively fine-grained, have for an exposed
breadth of more than five hundred feet a uniform dip, S.< 60°; that of
the felsite breccias, which probably overlie them, is extremely variable and
irregular.

At the head of Pratt Brook, as well as in. Harvey Settlement, at Wil-
son’s Hill, the ordinary coarse red conglomerates of the Lower Carbon-
iferous formation are geparated from the grey grits at the base of the
Middle coal formation only by thin beds of yellowish and grey sandstone
or grit, which sometimes become reddish in the paste from an admixture
of an imperfectly crystalline mineral resembling stilbite or heulandite.

In the belt of Lower Carboniferous rocks which borders the southern
side of the Carboniferous area eastward of Brockaway Settlement, the
strata are concealed in the low land about the Kedron Lakes, but again
come into view in the upper part of the valley of the Piskahegan River,
and its affluent Peltoma Brook. Here as well as on Shin Creek further east-
ward, the shales and the paste of the conglomerate have a bright Indian-
red color, and the pebblesare of quite a different character from those of
the corresponding member further west. Here they consist chiefly of blocks
of the quartziferous orthophyres, which compose the bold range of hills
extending along the south side of Shin Creek, and thence across to the
Piskahegan ; there are also many fragments of a grey trachytic rock which
is found in situ in the latter stream, also of the dark red and purplish
banded slates and of the pale grey or cream colored, fine-grained band-
ed felsites of the same range. Pebbles of dark green dioritic schist and of
black contorted slates are less frequently met with. Here as on the western
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border of Charlotte county, the rock fragments, both soft and hard, but
especially the latter, which occur in the conglomerate are only slightly
worn on the anglesa rounded pebbles being of rare occurence.

These fragmental rocks and the shales which overlie them are well
exposed in the bed of Piskahegan River, in Peltoma Settlement, and along
the sides of Shin Creek. On both these streams there is also a fine breccia
conglomerate, of deep red color weathering to orange-red, consisting of
small angular pieces of dark red shale, imbedded in an argillaceous paste
of paler hue. With it are associated beds of fire-clay, of amorphorus Fire-clay.
structure and bright Indian-red color, some of which contain sufficient
oxide of iron to be of value as an ochre or “ mineral paint.”” A few of the
more slaty beds in this portion of the series hold poorly preserved remains
of ferns, and a small Cardiocarpum, too obscure for identification. From Fossil plants.
the St. Croix River eastward many of the conglomerate beds weather into
a somewhat vesicular rock owing to the abundance of calc-spar occupying
cavities and crevices in the stone.

This calcareous character becomes more marked at about seven miles
from the mouth of Shin Creek, where a band of impure concretionary Conaretionary
limestone exists in the upper part of the conglomerate. Onthe same stream
a higher member of the series makes its appearance resting upon the red
shales. It belongs to the same horizon as the dolerite rocks along the
northern border of the Carboniferous area ; but occurs here as an olive
colored amygdaloid, which in parts of its dlstrlbutlon is associated with Amyedoloid.
beds of compact trap of similar greenish hues. The cavities in the former trap.
rock, which is generally highly feldspathic, and also contains much iron,
are usually filled with calcite, though oftentimes with a dark colored
chloritic mineral and less frequently either with vitreous quartz or
hematite. Usually also the rock is porphyritic with crystals, sometimes of
half an inch but usually not more than one quarter of an inch in length, of
pale olive-grey or flesh-red feldspar: the joints of the amygdaloid and of
the compact trap are ordinarily oceupipd by thin veins of hematite. No
important change in the appearance of the Lower Carboniferous series was
observed on the South Branch of the Oromocto River, into which the
Shin Creek discharges, with the exception that, at about half a mile south
of Blissville station, the members above, enumerated are covered by pale
purplish lilac-weathering felsites.

From the South Branch of the Oromocto River the out-crops of the Lower
Carboniferous series pass through a low belt of wooded land to the head
waters of the Nerepis River. Here there is a considerable area of red
rocks, including an out-crop of well developed Lower Carboniferous lime-
stone which occurs in the lower Clones Settlement, about one and a-half
miles east of the saw-mill on Kelly’s Brook. Terebratula Sacculus, var:
sufflata is very common here in the limestone, as well as a small species
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of Serpula ; there aze also two or more species of small gasteropods, several
lamellibranchs, including Pterinea and a cast of a Cucullea-like shell,
a large Orthoceras is also quite common. Much of the rock is compact
and of a reddish-grey color , but portions are of a more open texture, the
interior of the shells and spaces between them being occupied by crys-
talline calcite. Numerous fragments of dark red shale and sandstone, and
a few of red petrosilex, porphyritic with white calcite, occur with the lime-
stone blocks, but the surface of the country at this out-crop is so densely
covered with a young growth of trees that the relation of the limestone and
arenaceous beds could not be determined. That portion of the Nerepis Val-
ley which lies to the north of the range of Devonian slates in Petersville (Re-
port of Progress,1870-71, page 199) has been eroded to the depth of several
hundred feet through the Lower Carboniferous rocks, exposing the slates.
above named in the bottom of the valley as well as along the base of the
enclosing eminence, while patches of felsite, such as occur on the South
Branch of the Oromocto, appear at intervals along the tops of the hills on
the south side of the valley, and rise to the surface from beneath_the coal
measgures on the north side.

In the intervening space there are one or more breaks or anticlinal folds,
one of which at Lower Clones, exposing friable red sandstone, sweeps over
a ridge of Pre-Carboniferous slates, of which a small area is exposed to view.
This is about half a mile eastward of the Lower Carboniferous limestones
described above. About three miles farther up the valley, the red rocks
leave the main Nerepis stream and pass into the valley of Summer Hill
Brook, one of its branches. At the junetion of the two streams,a smallarea
of Pre-Carboniferous slates is exposed. Above this point on the Nerepis,
there are no exposures for the space of about a mile. Then for a quarter of
a mile, following upward along the stream, the red measures of the Lower
Carboniferous series form a low cliff on the left bank. Here dark red
conglomerates rise from the stream in a low anticlinal to a height of eight
feet, capped by a dark olive-grey and reddish doleritic amygdaloid in loose
shelly layers. For a distance of Ralf a mile further up, the stream flows
through alluvial flats without rock exposures, and beyond that point ont-
crops of the conglomerate and grit pertaining to the barren measures at

‘the base of the Middle Carboniferous formation begin to appear.

Ex; res on
Sumr Hill
Brook.

Better exposures of the Lower Carboniferous series occur on Summer Hill
Brook, above an out-crop of vertical Pre-Carboniferous slates at its mouth.
The first ledges of the former series, which come into view here, are red
conglomerates, full of grey calcareous nodules, and holding fragments,
chiefly of grey Pre-Carboniferous slates, flesh-grey and dark maroon colored
felsites dotted with erystals of pellucid quartz and calcite, also fragments of
dark grey petrosilex, and pebbles of white quartz. The conglomerates
show in the left bank of the stream, and are covered by beds of hardened
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red clay and shale, which in their turn are surmounted by a bed of red
limestone, varying from six inches to two feet in thickness. In tracing
these beds up the stream, the red shales which at first possess a thickness
of ten foet, are in a distance of fifteen paces reduced to a few inches, per-
mitting the limestone to rest almost directly upon the conglomerates. Two
hundred paces further up the stream there is another bed of conglomerate
resting on a second small out-crop of Pre-Carboniferous slates. Here, how-
ever, the conglomerate is grey and more calcareous. Itis full of fragments
of the slate, mingled with others of the hard purplish and flesh-grey felsite
above described. And the paste of theconglomerate holds shells of the genus Fossitiferous
Productus.  On the south side of the out-crop of pale green slates upon oonglomersies
‘which these conglomerates rest, purple felsites similar to those seen else-
where at the top of the Lower Carboniferous series appear, and rest against
the slates. The felsites, which, alternately with doleritic amygdaloids and
<dolerites, are exposed for some distance up the stream, are mostly earthy
in fracture, of a dark purplish-red color, and speckled with small white
«earthy spots of feldspar, and with grains of vitreous quartz; some masses,
however, bear a close resemblance to the porphyries of Shin Creek, being
denser, flesh-red in ¢olor, and having numerous imbedded crystals of pale
red feldspar, and of glassy quartz scattered through the mass. Near the
mill of Mr. John Corbitt, the felsites give place to dark purplish grey
doleritic amygdaloids, more feldspathic than usual, which a short distance
above the mill meet a third out-crop of slates, covered, after a space of about
one hundred paces, by a thin sheet of dark red calcareous grit overlaid by Grey fossilifo-
a considerable mass of grey limestones, holding Terebratula sacculus, vap, " R
sufflata and a Pterincea.
These beds are exposed about a quarter of a mile from the bridge at
the Gagetown road. About two hundred paces up the hill to the eastward
on this road, there is a small outlier of grey sandstones and shales, dipping
N.W. > 58, beyond which the red rocks are again repeated and extend
nearly to the top of Summer Hill, where they are capped by a doleritic
amygdaloid, in all respects similar to that described as occurring on Shin
Creek, except that the seams and veins of hematite are larger and more
nUMerous.
Over all the belt of country from the Maine border to this point the
Lower Carboniferous rocks have a low dip to the northward (seldom ex-
ceeding five degrees) or are quite horizontal. There is on this, as on the
north side of the Carboniferous area, evidence of a want of conformability Unconforms-
between the trappean and associated feldspathic beds, which occur at the EEpsan beds.
summit of the Lower Carboniferous formation, and the coarser red sediments
" of the same formation, which underlie them. On Shin Creek the trappean
members are separated by thirty feet, or more, of hardened clay, shales
and sandstones, from the Lower Carboniferous conglomerate. At
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Wilson’s near the Clones coal-crops, where the trappean beds are wanting,
similar friable members may be seen to intervene between the measures of
the Middle Coal formation and the red conglomerates. There are points
on Summer Hill Brook and on the main branch of the Nerepis in Clones,
where the trappean beds rest almost directly upon the Lower Carboniferous
conglomerate. Other evidences of unconformability between these two
groups in the Lower Carboniferous formation are also to be met with far-
ther eastward.

Between the Gagetown road and the St. John’s River, opposite Long;

Lower Catbont- Tgland, the belt of Lower Carboniferous red rocks occupies a somewhat
New Jeiusalem wider area, being met with through the greater part of the flourishing set-
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tlements of New Jerusalem and Hibernia (or New Ireland.)

They here present much the same features as those described above:
as characterizing this formation to the westward of the same thoroughfare,
the most conspicuous members being coarse red conglomerates, which under-
lie much of Jerusalem, and the purplish-grey light-weathering claystone.
In Hibernia Settlement, thin beds of limestone occur, and on the farm of
James McConnicky have been removed for calcination. These lime-
stones, which in some parts are rather abundantly filled with shells of Zere-
bratula, are overlaid by soft yellowish-grey shales, and underlaid by pale
reddish-grey feldspathic grits or earthy felsites, which are partly kaolinized
and filled with grains of vitreous quartz, and by red conglomerates ; while
from beneath the whole series appears a low ridge of slates of grey and
dark-grey colors, sometimes shading into pink, red and purple, and which
include also beds of dark-grey to black carbonaceous shale,  These lower
beds, which are glossy and somewhat unctuous and hold interlaminated
veins of quartz, have a general southerly dip of 709, but with many cor-
rugations, while the overlying Carboniferous strata, though dipping in the
same direction, do not reach a higher angle than 200,

The out-crops of the Lower Carboniferous formation, as seen on the
west bank of the St. John River below Long Island, have been described
in the Report of Progress for 1871, page 212; the general arrangement
of the beds at this point being similar to those of Hibernia Settlement
above noted. The greatly increased area which they here occupy is pro-
bably the result of a seties of low folds, and possibly of one or more faults.
by which the beds are repeated. Along the valley of Little River, and
again near its mouth, bright red Lower Carboniferous conglomerates may
be seen at several points, as well as beds of claystone, the latter more
dense and compact than those near Long Island, but both are too mueh
obscured to make their relations evident. '

Along the post-road adjoining the St. John River, in the parish of
Wickham, the Lower Carboniferous rocks exposed to view are chiefly
purple felsites with disseminated grains of quartz, in every way like those
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seen on the opposite side of the river in Hampstead, except that they are

here more often highly inclined, usually at an angle of 20° but sometimes

rising to 45°, and having a dip about N.10° W. About the mouth of
Washademoak Lake small ledges of Carboniferous red conglomerate
appear, while a short distance in the rear or southward a considerable

mass of reddish-grey limestone is exposed, forming a portion of the emin-

ence known as Rush Hill. These limestones are like those previously Limestones of
described on the shore near Long Island, and like them contain shells of
Terebratula in considerable numbers, and more rarely an Orthoceras.

Here, however, the limestones appear to be the lowest member of the

series present, being underlaid a few rods to the south by a heavy mass

of dark green Huronian diorite. Outcrops of limestone, which are Huronian
probably a continuation of the same belt, are also met with at several "

points further eastward, more especially near the county line on the !
southern part of Shannon Settlement, where they maybe seen resting

upon grey and green argillites of Devonian or Upper Silurian age, and

are conformably covered by coarse red conglomerates, the limestones Devggigﬁﬁm
having an exposed thickness of about six feet. Both beds are wellrod
exposed about the head waters of a small stream flowing through the last

named gettlement, and entering the Washademoak at the head of Belyea’s

Cove. In descending this stream the conglomerates, which form a series

of low bluffs, with a nearly uniform dip N. 25° E. > 6°, were crossed for a
distance of 1,611 yards measured from their first out crops; but in
approaching Jones’ mill there appear from beneath them thick beds of
fine-grained flinty petrosilex, mostly of a pale grey color and weathering

nearly white, but which exhibit also shades of flesh-red, grey and black,
together with delicate bands of color which, if the result of sedimentation,
indicate a northward dip of 60 °. These rocks have a surface breadth

of about 400 yards : they are very like some of those met with among the

hills which lie to the northward of Long Reach in King’s county, and are
probably of Upper Silurian age. A few rods further down the stream and

below the mills, the red conglomerates again appear upon the right bank,

but on the left there are other beds of petrosilex differing from those first
described only in being conspicuously divided by a series of joints into pris-

matic blocks and columns, many of which are quite perfect. From Jones’

mill to its mouth in Belyea’s Cove, the stream flows only through
meadows or low land without rock exposures.

Perhaps the most interesting view of the rocks in this vicinity is that Belyex's Gore-
furnished by the shore of the Washademoak Lake, between Belyea’s Cove *° o Cmatts Gove:
and Craft’s Cove. The western side of Belyea’s Cove shows only ledges of
laminated grey sandstones, whichare a portion of the Middle Carboniferous
formation, and are nearly horizontal, though with much false bedding.

Similar beds also crown the hills on both sides of the cove, bt beneath



Bection.

False bedding,

Henderson
Settlement.

192 GEOLOGICAL BURVEY OF CANADA.

them on the eastern side other beds are exposed which, both in color and
lithological characters, resemble those of the Lower Carboniferous forma-
tion, viz.: bright red shales with thin beds of limestone, the latter with
layers and nodules of bright red chalcedony.

The following ascending section, condensed from observations and mea-
surements between the two coves, will serve to indicate the' relations of
these beds :—

Feet

Bright red shales with grey marly laysrs and calcareous nodules,
which at some points are replaced by thin beds of hard pale bluish
and white nodular limestone, the latter containing much dissemi- *
nated quartz, which is usually in small concretionary lumps, but
sometimes in bands or layers conformable to the bedding, One of
these layers attains a thickness of as much astwo feet. This quarts,
whichis of a chalcedonic variety, is sometimes colorless, but usually
some shade of red, and often a deep blood-red hue. In conse-
quence of slight undulations, one of which discloses a small bed of
brownish-red sandstone beneath the shales, the thickness of these, as
exposed to view, varies considerably, but in the western part of the
section, where it is greatest, isahout 20

In following the shore to the eastward, the red shales, at a distance of
about twenty paces, become reduced to an exposed thickness of about three
feet, and are overlaid by the following beds. dipping N. 15° W. > 20°,
and which are probably of the Middle Carboniferous formation.

Feet
Grey sandstone With SHZMALI®. ... wimiersssunmmmunnesovses sesssnnsanes 10
Measures concealed........ 2
Black, rusty and carbonaceous shale 3
Soft bluish-grey rusty shale 10

No higher beds are visible at this point, but a little to the eastward,
where the red shales and limestone are partly concealed by the beach,
there are above them beds of grey conglomerates, holding many white
quartz pebbles, succeeded by grey, flaggy sandstones, their dips being
usually N. 30. E. from 2° to 10°, but with much false bedding, some
thirty feet of these beds are exposed, but as similar rocks out-crop at inter-
vals on the hills above, which cannot be less than one hundred and fifty
feet high, their thickness must be much greater-

To the eastward of Belyea’s Cove, the only rocks met with along the
ghores of the Washademoak are grey sandstones like the above, and which
do not differ from the ordinary grey rocks of the Middle Carboniferous
formation ; but among the hills to the southward, Lower Carboniferous
rocks are frequently met with, and at some points cover considerable areas.
Such for example is the case in Henderson Settlement, three miles east of
Shannon Settlement, where the red conglomerates, with some red shales,
rige into prominen’ hills. A small stream flowing through this settlement, and
entering the Washademoak at the head of Lewis Cove,in cutting through
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these beds] has also exposed the older rocks from which their materials
have been derived. These in the lower part of the stream are a grey
highly micaceous schistose rock having veins of white quartz, and in some
parts approaching a genuine mica schist, being much like certain beds of
rocks also exposed by the denudation of Lower Carboniferous strata in the
valley of Hammond River in King’s county. Near the mill, where these
schists are directly overlaid by the red conglomerates, large unworn blocks
of the schist may be seen imbedded in the conglomerate, in some cases
from two to four feet in length. The dip of the overlying eonglomerate beds
i3 N. 80° W. < 3°.

A short’distance farther up the stream they include some beds of deep
red sandstone, and are overlaid by about twenty feet of deep brownish-red
shales. These exposures are all to the south of the main mass of mica
gschists which are exposed upon the stream for a breadth of about six
shundred paces. Beyond them in the same direction the bed of the
stream is occupied by fine red sandstones which are conspicuously divided
into two sets of joints by rectangular blocks from two to three feet in dia-
meter, and dipping S. 80° W. < 2°. No other exposures are met with
on the main stream, but on a small branch which enters the latter near
the cross roads in Henderson Settlement, the coarse red conglomerates
again appear at and above Shaw’s mills. Here also they contain pebbles conglomerates

of mica schist, imbedded with others of diorite, petrosilex and slate, in & Jorit petrosr

deep red sandy paste. Some of these pebbles may have come from ansenut "o
underlying series of feldspathic schists which come into view a short dis-

tance above the mill, where they are interstratified with a feldspathic
sandstone of greyish and greenish-grey tints, which are in some parts

clouded with shades of purple ; others may have come from beds of fine.

grained greenish-grey schistose diorite, not observed upon this branch, but

exposed to view about three quarters of a mile to the south-west, where on

a second branch of the same stream they are associated with similar feld-

spathic schists. From this point, which is on the main road to Belleisle

Bay, to within 800 yards of where the boundary of King’s county crosses

the latter, the hills on either side are composed of red conglomerates

dipping N. 85° W.< 6°. Beyond the county line the strata exposed

are of Pre-Carboniferous age. Through the remaining portion of the parish

of Wickham, within which the localities above described are included, as

well as in that of Johnston, which lies immediately to the eastward, the
opportunities afforded for the study of the Lower Carboniferous rocks are

much less frequent than is the case to the westward. This is partly due t0 g o0t denuds-
the fact that the country in this direction is but sparsely settled, but largely fionor Gaopons-
also to the fact that the formation itself has here evidently been subjected frous rooks-
to great denudation, in consequence of which it is now represented only in

limited and widely separated patches. A farther evidence of such denu-
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dation, and, at the same time, of the want of conformity between this for-

mation and the succeeding members of the Carboniferous system, is to be

found in the fact that the latter in this direction are often found resting

directly on the older metamorphic hills, without the interposition of any

red sediments whatever. Such for instance is the case in the settlement

of Goshen, as well as along the Canaan river, and its tributaries on the

southern side. There are, however, one or two points at which the Lower

Carboniferous rocks are exposed to view, the most considerable being

those of the Scotch and English Settlements, in the latter of which are

good exposures of the conglomerates, as well as of the underlying lime-

stones. The conglomerate beds, which maybe seen in isolated patches

on either of the stregms, tributaries of Long Creek, which take their

rise in this settlement, do not differ from the similar rocks seen to the

Limestone __ Westward. The limestones, however, seen only on the more southerly of

%‘ﬁé&“&z’f“ these streams, and not far from the county line, are peculiar in containing

’ a considerable admixture of dioritic material, distributed through portions
of the rock in the form of thin shaly layers.

The source of this dioritic material is probably to be found in the waste
of ridges of Huronian diorite, some of which are exposed a little to the-
southward at Pearson’s mill, and through portions of the Irish Settlement
in the adjoining county of King’s. It is probably from a like source that
the materials of certain conglomerates have been derived, which a few

Snider Moun- T0iles farther east cover a considerable area in the Snider Mountain Settle-

tain Settlement. yent, A portion of these are of a greenish-grey colour, containing pebbles
of diorite, white quartz, and red slate in a dioritic paste, but others present
the usual deep brownish-red tint so characteristic of the Lower Carbonifer-
ous formation. It is in the eastern part of this settlement that the rocks
of this formation connect with those of the same age in the central and
eastern parts of King’s county, upon which our observations are still incorn-
plete.

Besides the areas to which the foregoing descriptions apply, and which
in the form of two narrow belts mark, as has been stated, more or less con-
tinuously the rim or border of the great central Carboniferous area, there
are several points over the interior of the latter, where the partial denuda-
tion of the Middle and Upper Carboniferous formation has exposed the

MoLean’s min, Underlying Lower Carboniferous strata.  This is perhaps the case in the
bed of Long Creek, near the junction of its two principal branches at
MecLean’s mill, where cerfain greenish-grey rocks are exposed, which are
more or less amygdaloidal and contain a considerable admixture of chlorite.
They are here compact and tolerably homogeneous ; but a few rods up the
western branch, somewhat similar bedsoccur in the form of a conglomerate
in which large fragments of amygdaloids, much like that first mentioned,
are imbedded in a fine greenish-grey felspathic paste. In neither case,
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however, do any distinctively Lower Carboniferous rocks oceur in connec-
tion with these trappean beds, the only other rocks noticed in the vicinity
being coarse grey and nearly horizontal sandstones, containing Calamites
and Sternbergicee, and which cover those first mentioned unconformably.

A second locality where beds which may be of Lower Carboniferous age
thus exposed, is in the vicinity of Cumberland Bay, the more southerly of Guoberlang
the two indentations at the eastern end of Grand Lake. About a mile
southward of Cumberland Creek (and at its eastern end where it crosses
the line of the projected great road from Grand Lake to New Canaan,
somewhat closer to the creek,) is a long, and as compared with the gener-
ally low and flat character of the surrounding couniry, rather conspicuous
ridge ; it affords but few exposures of the rocks composing it, but judging
from such as could be found, both at its eastern and western ends, as well

as, from the debris with which it is thickly strewed, would appear to be
almost entirely made up of purplish-grey claystones, in some parts fine-
grained and homogeneous, but more frequently marked like the resembling
beds described in preceding pages by the dissemination of particles of
vitreous quartz through its mass, and sometimes assuming the aspect of a
conglomerate. The country immediately surrounding it is mostly low
and flat without rock exposures.

Less doubtful exposures of Lower Carboniféerous rocks presenting their
usual aspect of bright red calcareous conglomerates and sandstones occur to
the northward of Grand Lake, atand above the Forks of Newcastle River,
and are more particularly described further on, in connection with the
coal measures which here partly cover them.

Middle and Upper Carboniferous Formations.

The greater portion of the counties of Queen’s and Sunbury, and also gocks of
a portion of the adjoining county of York, is occupied by the series of e York
grey rocks, including conglomerates, sandstones and shales, long since """
recognized by Dr. Gesner as the equivalent of the great coal formations of
Britain and Nova Scotia.

In New Brunswick these grey rocks in various parts of their distribu-
tion include beds of coal which, though thin, are in some instances work-
able, and are accompanied by the usual assemblage of coal-measure plants.
Full lists of these have been given in the (Report of Progress for 1870-
71, pages 214-216.) The rocks which in the area we have examined
during the past season appear to form the lowest member of the Middle
or Productive Coal forma.txon, consist of heavy masses of grey conglom-
erates and coarse grey quartzose grits, alternating with thin beds of
rather coarse grey sandstone and sandy shale, the last named beds not
unfrequently containing ill preserved remains of plants. In their coarse--
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Resomblance to ness and general aspect, and iA the absence of workable coal seams, these

Millstone-

serics of %% rocks resemble very nearly & portion of those to which in Nova Scotia the
name Millstone-grit has been applied, and which they probably represent.
In New Brunswick, however, they are clearly separable from the great
mass of red Lower Carboniferous sediments which underlie them, and for
which, or for a somewhat similar series in Nova Scotia the same term hag
been employed ; while upwards they appear to graduate insensibly into
those of the productive coal-measures. Indeed, except in the compara-
tive unfrequency of fine sediments and their more silicious aspect—many
of the beds being a coarse conglomerate made up of well rounded grains
and pebbles of quartz imbedded in a grey sandy or feldspathic matrix—
these lower grey beds are scarcely distinguishable from those which over-
lie them, and to which they appear to be generally comformable. They
are, however, as a rule harder, and hence, having resisted to a greater
extent the influence of denuding agencies, they rise into ridges which,
though usually of inconsiderable height, have nevertheless exerted an
important influenee upon the surface drainage of the districts in which
they occur. Such ridges are not unfrequently met with along the north-
western border of that portion of the Carboniferous area to which this
report relates, and are not wanting over its interior, but along its southern
margin they are for the most ‘part inconspicuous. It is among the finer
sediments which overlie the barren strata just described that the fossili-
ferous shales, underclays, and the associated coal seams are found, and
which present the usual features observed in other coal measures. In
this portion of the series also, beds of coarse character are by no means
wanting, and where occurring alone, are not readily distinguished from
those of the underlying barren meagsures, but besides being less common
and of less thickness, they are also usually more variable in composition.
They likewise resemble those beneath in the frequent occurrence of false
bedding which to some extent is exhibited also by the associated sand-
stones which, though often more or less flaggy, are sometimes sufficiently
massive and even-grained to be available for architectural purposes.

Fossils treee Both the conglomerates and sandstones abound with prostrate trunks

trunks. of large trees, Dadozylon, together with impressions of Calamites Sigil-
laria, and more rarely of Lepidodendra. The first named tree-trunks are
usually mineralized through the infiltration of silica or sulphate of baryta
or by conversion into a black crystalline calcite. The ferns which are
abundant in the shales are regarded by Dr. Dawson as belonging to the
Middle Carboniferous formation, though with an admixture of species per-
taining to the Upper.

From the softer character of the productive measures they are less con-

spicuous than the underlying barren beds, and are usually met with in the
hollows and depre sions between the ridges formed by,the latter;
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where the strata are horizontal, are exposed only in river sections. - The

overlying soils which have been derived from them necessarily partake of Soils on the
their characters, and are either very sandy or very clayey, and hence Soal meseurcs
often unfit for successful cultivation, while large tracts, especially in the

eastern part of Queen’s and Sunbury counties, for like reasons, together

with imperfect drainage, are occupied by extensive sand plains, swamps

and barrens. Over many portions of the region we have examined the

only strata exposed to vi¢w are the grey rocks which make up the bulk of

the Middle Carboniferous formation. But others occur in which this color
graduates into or is replaced by a purplish or purplish-red tint, which
sometimes, more particularly in the finer beds becomes a deep red color.

Beds exhibiting a similar bright color are occasionally found among the

lower as well as the upper measures of the Middle Carboniferous series,

yet the bulk of these red and purple strata are probably gltogether above

the productive measures, and appear to represent that portion of the Car-
boniferous system to which Dr. Dawson has applied the name of Upper

or Newer Coal formation, though the thin limestone beds which are asso- Upperor Newer
ciated with them in Nova Scotia are apparently wanting in' New Bruns. ©* rmRen
wick. Dr. Gesner has referred some of these beds to the New Red Sand-

stone series ; but besides differing lithologically from the latter they are

marked by the presence, in the finer layers, of Cordaites, Calamites and

ferns, characteristic of the Carboniferous system. The Upper Carboni-

ferous rocks being, like the strata of the Middle Carboniferous formation

soft and imperfectly consolidated, have been in a like manner largely

affected by denudation. Their debris, easily recognised by its peculiar

color, has been widely spread, especially over the central and southern

portions of the region examined by us, and has produced a soil on the

older rocks considerably more fertile than they would otherwise possess.

Details of Observations in Queen’s and Sunbury Counties, East of the
St. John River.

Though somewhat diversified by minor inequalities of surface, the most
prominent topographical features of the above region may be described- Topographioak
as embracing three parallel swells or ridges, separated by two correspond
ing basins or depressions, of which the more northerly and broader one
is occupied by Grand Lake, an irregular sheet of water, about twenty-five
miles long, and from four to seven miles wide. The second, which is narrower
and deeper, is occupied by the Washademoak Lake and River and its
tributary, the Canaan. Both basins, at their western extremity, are con-
nected with the St. John River by small but navigable channels. To the
north-east the dividing ridges gradually disappear and the basins merge
into an extensive and nearly level tract which forms a portion of the
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watershed between the St. John River and Northumberland Strait, and
the greater part of which is wholly unsettled.

The shores of Grand Lake and of its affluents afford many facilities for
the study of the rocks of the Carboniferous system. The most important
of the tributary streams, both as regards size and the aid they afford in
the study of the geological structure of the district, are Salmon and New-
castle Rivers. The former rises by numerous tributaries, mostly situated
in the western part of Kent county, and the latter by two principal
branches in the. eastern part of Sunbury county, while both enter Grand
Lake, by its north-east arm, at a distance of only six miles apart. A
third stream, Coal Creek, enters the same arm at its north-eastern
extremity ;, and along portions of its course also affords good exposures of
the strata.

Newcastle River.—Of the sections afforded by the above mentioned
stream the most interesting and instructive are those on Newcastle River,
the course of which for much of its length, is nearly at right angles to the
dip of the beds, which are inclined at low angles, and differ but little in
relative hardness. They are exposed along the banks of the stream in an
almost continuous series of bluffs, varying from twenty or thirty to two
hundred feet in elevation, and exhibiting an almost unbroken succession
from the rocks of the Lower Carboniferous series up to the principal
coal:seams and their associated beds. As these sections are of much
importance in theiy bearing on the relations of the different members
of the Carboniferous system, as well as on the question of the thick-
ness of the Middle Carboniferous series, and the probable produc-
tiveness of the Grand Lake coal field, we shall describe them with some
minuteness.

As represented in the accompanying map, the junction of the two main
branches of Newcastle River is situated about one mile, in a straight line,
below the point where the south branch is crossed by the road leading to
the Emigrant Settlement, in the parish of Northfield. Between the
bridge and the Forks, and for about two miles from the latter up the
North Branch, the rocks exposed to view belong to the Lower Carbonife-
rous formation, and are in every way similar to those which have
already been described in other parts of the Carboniferous area, being a
series of bright red, more or less calcareous, conglomerates and sandstones,
capped by heavy beds of hard grey feldspathic and ferruginous dolerite,
which is often more or less vesicular.

Above the Forks, on both branches, the beds present a succession of
low undulations. Their dip seldom exceeds four or five degrees, and they
are often nearly horizontal. Southward of the Forks the inclination is
more uniform, being S.E. < 3° or 4°. About 344 yards from the
Forks, measured obliquely to the strike, a cliff, about one hundred feet
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in height, affords a good vertical section, showing the following succession
and thickness of strata :
Feet.

Pale red conglomerate and sandstone at base of cliff..... 10

" Meagures concealed...... ... conanes soeessinerans vene ereenn . 10

B Bright red, coarse crumbling Bhales.......ceeisvviiiiinecseeissrisssnnereanones 10

2 Hard and compact fine-grained dolerite, of grey color....... ver e 10

E Soft and crumbling, somewhat gravelly shales... 25
@ Measures partly concealed, but including beds of dark purphsh-grey
g dolerite rock, which is more or less vesicular, the cavities being

- filled with a ﬁesh-colored mineral regsembling stilbite. . 10

B Meagures concealed...cvuviierireniienii i e 10 ssaneaseresissereseanns 20

3 Doleritic rock, in part shaly, with seams and joints holding much red .
heulandite ; the bedding distinct but much contorted............. about 20
115

The dolerite rocks which form the summit of this section represent the Dolerite rocks.

highest member of the Lower Carboniferous series, and may be regarded as
the equivalents of the trappean rocks already described asecupying a similar
horizon at Hampstead, and also near Fredericton and elsewhere around
the border of the Carboniferous area. They are directly overlaid, a short
distance below the section above described, by the coarse grey beds which
form the base of the Middle Coal formation. Their relations to the latter
are better shown in a second bluff about 844 yards south from the last,
in which the following vertical and ascending section is exposed :

Feet.
Measures concealed at base of cliff.....coeerrarees 60
Lower CARBONIFEROUS. {Grey and dark grey dolerite rock, similar to
that of the above sections.......iceeeseeereemees 20
MiopLE CARBONIFEROUS. { Brownish grey shaly sandstongs........ o 16
Grey conglomerate and coarse grey grit...... 20

115

In a bluff, a few rods further down the stream, the following ascending
section is exposed :
Feet.
1. Red sandstone and conglomerate at base
of Oliff.ceeerseecensiencns Caereentes veesesrensennies 30
Lowsr Carsomrerouvs. 4 2. Compact and somewhat columnar dolente,
the seams of which are coated with
bright red heulandite..........coueraieseeane 30
3. Grey sandy shales, coarse grey sandstones
and grithiceeeicissnnnenmnenisssnssesiins 25
85
Along this portion of the stream the inclination of the beds is uniformly
to the southward. Though not exceeding two or three degrees, it is never-
theless sufficient to cause the gradual declension of the successive beds to
and beneath the level of the river. Thus at a distance of 889 yards
measured at right angles to the strike from the bluff last described,
the cliffs, which are here about one hundred feet in height show only a

succession of grey sandstones and conglomerates from base to summit.

MipprLe CARBONIFEROUS. {
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From this point to where the main road leading to the Emigrant Settle-
ment crosses Newcastle River, a similar ascending series is exposed in the
cliffs along its banks, and about 882 yards beyond the bridge the first out-
crops of coal in the Newcastle coal district appear.

In the last section above described the lower grey members of the
Middle Carboniferous formation are separated from the red rocks which
are referred to the Lower Carboniferous formation only by beds of doleri-
tic rocks, while no appreciable discordance between them in their dip is
observable. The felsites, however, which at other points described in the
remarks on the Lower Carboniferous formation, appear to be the highest
member of that series are here wanting. From the point where the dole-
ritic rocks No. 2 of the above section, are first covered by the coarse grey
beds which mark the base of the Middle Coal formation, to the bridge over
Newecastle River on the Emigrant Settlement road, the distance measured
along the stream is 8,000 yards, or in a straight line about 1,000 yards.
The beds in this interval have never a higher dip than two or three
degrees, while they are often nearly or quite horizontal, and the bridge
may be taken as marking the upper limit of the barren grey measures.

From the bridge the country on either side of the Newcastle Creek to
its embouchure in Grand Lake, is everywhere occupied by strata of the
Middle Carboniferous formation, (productive coal measures), and the coal
croppings are quite numerous. Indeed at almost every point where irre-
gularities of the surface or tributary streams afford facilities for working,
excavations have been made, seldom failing to disclose the existence of
coal at moderate depths. Where the overlying deposits exceed eight or
ten feet in thickness these openings are usually by adits driven on a slope
till the coal is reached, and then following the latéer nearly horizontal.
But when the seam is nearer the surface it is simply laid bare by strip-
ping. It was hoped that the positions of the openings, particularly of the
latter kind, might throw some light on the structure of the basin in which
the seams are supposed to lie. In this, however, we were disappointed ;
the thickness of the measures above the coal appearing to vary for the
most part simply with the accidents of denudation.

The following details of the principal excavations show the character
and thickness of the measures in this coal field. The numbers attached
correspond with those on the map :

No. 1. Robert MecDonald’s.—This opening is the first met with in
descending Newcastle Creek from Emigrant Settlement road, froi which
it is about 860 yards distant.

Feet inches

' Coal, partly covered by wWateT....eceossssssrens 3
Coal Bhale.iesimenirimstasmmmscrss sesasesnsssaess 2
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Feet, Inches.

008l sivsercnniecensen ebannirseanene sessesannrasassens o1 1

Coaly Bhale....cceseersst sareneansrnnncsavonsorane 1
Grey, somewhat shaly sandstone, partly
concealed...icrsirenssanersssse sasesrssssessansse

’ 1 7

/

No. 2. Robert Libby’s.—This opening is about 417 yards south-west ;.

from No. 1, and on the opposite or right bank of the stream. Lipby’s.
Feet. Inches,

Shaly €08l.cicceieecstcssassrsnerssinens tresrsnissnnesss 0 5
GreY ClaY..correrssviresressarnssrss sessremesssmnaesssnne 0 8
Bhaly €08Lcescnriisuemsinsinissens srvnernsssissssnions 0 6
Grey clay v vesecsnreenenees 0 8%
Coal softened by weathenng ..................... 1 8-
€08l BRAlE.....covsiurierrersmmmmnsases sesneesaresssasane [N ¢
Grey 8andBtONe...iccissisescosseecs csssrnsesssasns 5 0
Bhale.iis coreesimrnnsineonn sesses seeees sssesrsssanssnes 2 0

11 1

No. 8. Is an old adit now closed ; its only interest arises from the fact oldadit-
that the coal-crop here, which is about 711 yards south-west from the
last, is about ten feet above the level of the stream, while those in Nos. 1
and 2 were at and below that level. This may, perhaps, arise from a
slight eastward inclination of the beds, which, however, is not apparent,
or it may be caused by a fault ; otherwise it would seem that there is
more than one coal seam in this locality—a view which is supported by
the marked differences in the thickness and character of the strata at the
two first described out-crops. At No. 8, the.coal-bed, the thickness of
which we could not ascertain, is covered by ten feet of concealed mea-
sures, above which are ten feet of grey sandstones and six feet of gravel.

No. 4. Here, on a small brook about 1,400 yards S. 10° W. from e aonas
No. 8, and six feet above the level of Newcastle Creek, there are several
openings from which a considerable quantity of coal has been removed.

These openings are now abandoned, and no observations could be made on
the character of the measures.

No. 5. Stone’s.—This is on the creek, not far from No. 4, and has also stone's,
been extensively worked, but like the latter is now abandoned, -

No. 6. Kennedy's.—This is also on the bank of the creek, about three- xennedy’s.
quarters of a mile south of No. 5. In both No. 5 and No. 6, the coal
is of good quality. There are other openings along the Newcastle
Creek, between No. 6 and Yeoman’s Post Office in Newcastle Settlement.

In the northern part of the settlement there are several openings, the
most important of which is

No. T, John Yeoman’s.—This, however, was closed at the time of our Jomn
visit, and we are therefore without particulars. e
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The principal workings now in progress in the district are in the western
part of Newcastle Settlement, about 1,600 yards from Yeoman's Post
Office. There are here twelve openings in a distance of 888 yards; they
are all adits, driven first with a slight downward inclination and then nearly
horizontally, and are along the south side of a slight valley or depression
falling towards Newcastle Creek. The thickness of the coal in the most
easterly of these openings is said o vary_from one foot to eighteen inches.
This is

No. 8, Coakley and Kennedy’s.

No. 9, MacMahon’s.—This is to the westward of No. 8, and was the only
one being worked at the time of our visit. It shews:

Ooal, including a six-inch parting......cesnesens 3 feet 6 inches.

A better view of the measures is exposed at

No. 10, O’ Leary’s.—This is about 293 yards from No. 9, and exposes
the following ascending section :

Feetf. Inches.
Fire clay, thickness not known, but exposed for. 0
Coal, of 200d qUALItTeesesvserss csersssneirssavsssisesssrsnsennnens 8
Bhale.ueesasereriersnneeariosnonss sassesseessnsrensesraorassossassresassons 2
Coal, of which eighteen inches is good.... 4
Blue shale from...eveiiensenssinnienicieienns 0

Along the road connecting the settlements of Newcastle and New Zion,
there are numerous other openings, some of which are still being worked.
Of these the two following are the most important :

No. 11, Peter McKenzie’s.—This is about 1,600 yards west from No. 10.
The coal is stripped by the removal of about six feet of soil, and is said to
be rather more than one foot four inches thick. As the trench was full of
water no measurements could be made.

No. 12, John Maynard’s.—There are a number of openings here, most
of them abandoned, but one of which shows the following ascending section :

Feet Inches.

C0GL.cuisiseerinies soreenessvnniss wmsssseesansssssonsssssonss ssrmmesssssnnassssansns 0 6
Fire-Clay...coiuiciiiumniinianinecinsonsiiiesnessisnssmeesses sonnssvss sovons 4 Oto6ft.
Black €081 8hAle.eceecrieisrenses sosrerecsseressssassesnsssasnennes ) 0 2

Coal, with pyritous bands at top and somewhat ghaly below 1 10 to 2ft 3in.
YelloW Clay.ccceseaneeencnsnscnnmnssonsss eressnscesannassasas (oo assseraanssasns 6 0 ¢
Chocolate-colored ClaY...cveseeressersesrescnsnesessassesns sasasossssasass 4 0

The coal from this opening is that generally employed for blacksmith’s
use. The seam dips E. 10° S. < 2°-3°,

A second and scarcely less interesting series of openings has been
made a few miles further south, in the vicinity of Grand Lake, and
contiguous to the road from the mouth of Newcastle Creek to that of
Little River. Of these the following are the most important :—

No. 13, MacMahon’s. This is near the steamboat wharf.—The coal
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here has been laid bare by stripping for a length of about forty feet.
It is from two feet to two feet six inches thick, and rests upon white
fire-clay. Above itis a similar material of which two inches only is Coat ;;aixzctv;so
white, and the remainder, from four to five feet, of a deep choco-
late color. The seam rises slightly at the eastern end of the opening,
and at the western end there is a low undulation, causing it to rise about
two feet above its general level, while just beyond this bend the seam is
abruptly cut off, as if by a fault, and is replaced by clay. The coal is
of the variety locally designated fine or still water coal; it is much
broken, but is well adapted for forge purposes.

About 340 yards west from No. 13, there are several more openings, Other openings.
the walls of which have fallen in. One of these is a level, about twelve
feet below the surface ; in the other the coal has been reached by strip-
png. )

No. 14. Leonard Akerly’s.—This is a little to the westward of No. 13. Leonard
The coal has been exposed by the removal of about three feet of chocolate-
colored clay. It resembles in character that from No. 18, but the thickness
of the seam is reduced to about one foot four inches. Further west about
177 yards, coal, probably the same seam, is again exposed, shewing
a thickness of one foot six inches. It is underlaid by fire clay and cove- Coal seam, one
red by about three feet of yellow clay, with irregular pockets and thin oot stx fnghes.
seams of coal near the top, and succeeded by three feet of chocolate-colored
clay and soil. The seam dips slightly to the north-west, in which direction,
at a distance of about one hundred feet, it sinks to nine feet below the
surface, and has been worked by a level.

No. 15. Greorge Morrison’s.—This opening presents the following ascen- George Morri-
ding section :

Feet. Inches.

Fireclay..cccivierereniineiiscescrseneenesanens 2 0
Coal of good quality (blacksmith’s).. 1  6to 1'8
8 ¢ 10
6
6

The surface of the lower seam at this crop is slightly undulating, sinking
alittle to the westward where the upper or six-inch seam comes in. The
latter appears to occupy a position similar to that of the upper seam in
Akerly’s opening, No. 14, and it is similarly broken and irregular. On
its eastern extension, it becomes thinner and gradually disappears. In
another opening, Richard Rogers’, close to No. 15, the measures are much Bishard
the same, except that the upper seam is less clearly defined, being repre- opening.
sented only by several thin coaly layers mixed with shale, and covered by
about three feet of sand and earth.

Throughout the district bordering the Little River road, out-crops of
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the strata other than those exposed, in the coal openings are very few,
and such as do occur are of the ordinary grey sandstone in beds which are
nearly if not quite horizontal. In approaching Little River, however,
from the eastward, these are partly covered and concealed by purplish-
red sandstones, which are probably of the Upper coal formation. At
Flower’s Cove and Little River, the grey beds again appear, being hori-
zontal flaggy sandstones of an olive-grey color, and much stained by
decomposing pyrites. Coal has been removed at several pointe here. The
openings are, however, now abandoned, and we could procure no details
of the character of the measures.

Beyond Little River no out-crops of coal so far as we are aware have
yet been observed, the grey beds being in this direction mostly covered
and concealed by the purple and reddish beds of the Upper coal formation-
In addition to the above openings there are a few others on Back Coal
Mine Brook, a small stream flowing into the Newcastle River, nearly mid-
way between Grand Lake and Newcastle Settlement. In these, two seams
are exposed, the lower of which has a thickness of eighteen inches, while
the upper is eight inches; the intervening tock is a blue, flaggy shale,
containing numerous remains of ferns. Beneath the lower seam, which
is covered by from twenty-five to thirty feet of earth, is a thick bed of
pyritous white fire-clay, the whole rising in a direction a little south of west
about 6 inches in twenty feet. These openings are indicated upon the
map as No. 16. :

Salmon River.—The section of the coal measures afforded by Salmor
River are altogether less instructive and less important than those of
Newcastle Creek. The exposures along #s banks are much fower and the
coal crops less frequent. There are, however, several out-crops from
which considerable quantities of coal have been removed, and it was from
near the mouth of this stream that the first coal found in New Brunswick
was mined by the French, nearly two centuries ago. It is here also that
the boring for coal was made in 1837.

The principal coal erops are those about Iron-bound Cove and near
McDonald’s Landing. At the first named point there are three openings :
two of them are on James H. Hazelwood’s land and close to what is
known as Francis Landing.

The coal in one of these openings is fifteen and one half inches

P mones fana thick, and is about one and a-half feet above low water ; while at the

one foot eight
inches.

second, about twenty rods north-westward from the last, its thickness is
one foot eight inches, and it is several feet above the same level. At the
third opening, on Widow Arbuckle’s land adjoining, the seam 1§ as much as
twelve feet above low water. The difference is probably due to faults,
a8 the strata exposed upon the adjacent shore of the cove, which are coarse
grey sandstones with much false bedding, do not show any appreciable
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inclination. The opening near MacDonald’s Landing is about one and a-
half miles to the rear or eastward of the left bank of the river, and has
yielded coal of good quality ; but, as it was not being worked when we
visited it, we could procure no further particulars respecting it.

In ascending Salmon River from this point to the junction of Lake
Stream, beyond which our observations have not extended, the only rocks
met with were grey sandstones usually in nearly horizontal beds, but some-
times, as at MacDonald’s Landing, having a south-easterly dip of about
5° Most of the country intersected by this river is low and flat, and
extensively covered with sand, and showing few rock exposures. The same
is also true to a great extent of that on either side of the Gaspereau
River which up to Evan Burpee’s, a distance of about nine miles above its
confluence with Salmon River, shows along its banks only low bluffs of
coarse grey sandstone and conglomerate. These beds are largely made
up of small quartz pebbles, and appear to correspond with the barren grey
beds on the upper part of Newcastle Creek, described page 199. Between
Newcastle River and Salmon River, there are but few points at which the
rock formations are exposed to view, and such out-crops as do occur, are
for the most part those of the soft red and purple beds, which appear to
belong to the Upper coal formation. Some out-crops of the latter may be
seen a little east of Newcastle Creek, not far from where it is crossed by
the road to Emigrant Settlement, as well as in the Middle Land Settle.
ment, Iron-bound Cove, and Salmon Creek Settlement; but it is in the
latter, or rather along the course of Salmon Creek itself, that the best
exposures are to be geen.

This stream, which empties into Salmon River about three miles below
the mouth of the Gaspereau, takes its rise by two principal branches not
very remote from each other, in the central part of the parish of North-
field.

It is upon the North Branch that the more interesting exposures are to
be seen, including towards its head, where the stream again forks, a small
out-crop of coal. The latter occurs upon the Little West Branch, west of Coal on the
its junction with the main stream of the North Branch, and presents the Braon.
following ascending section :

Coal and coal shale, . partly covered
about 1 foot

. %1 %gin.
“  3feet
({4 5
Btratified brown loam, with pebbles * 10 ¢

About two and a-half miles up the North Branch is another erop, not goyricen-inch
visited by us, in which the seam is about fourteen inches thick, of good ®°* e
quality, with a one inch parting of coal shale.

On both these branches the rocks are grey, rather coarse and somewhat
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flaggy sandstones, with some conglomerates, and more rarely with beds of
shale, their attiitude being nearly fhorizontal. At the bridge where the
two smaller streams unite to form the main North Branch, the dip is N.
70° E. < 2% From this point to where the stream turning southward
passes from Sunbury county into Queen’s county, similar rocks are
exposed along its banks in bluffs from ten to forty or fifty feet in height,
being as before nearly flat, but usually with a low south-east dip, which
sometimes rises to 6° or 8°.  On the land of John Best a bed several feet
thick of soft bluish shale overlying a bed of fire-clay appears beneath the
sandstones which make the mass of the bluffs. Though not exposed upon
the surface a bed of coal may be looked for here. 440 yards below the
bridge, at the forks of the stream, there is also a low bluff of purple sand-
stone, apparently of the Upper Coal formation. The rocks which we
think to be of this age are, however, better seen in the lower part of the
stream, <. e., between the county boundary and the point where the North
and South Branches unite in Salmon Creek, and along the course of the
latter. The transition from the grey to the red and purple bedsis an
abrupt one, being marked only by,a narrow depression filled with debris,
and which probably indicates the line of a fault. Just below this.
depression, where the bank is some thirty feet in height, the rocks at its.
base are soft purple-grey sandstones, and thin papery but somewhat sandy
shales, which are nearly horizontal. The shales contain in considerable
numbers fragments of Calamites and Cordaites and more rarely a fern,
the latter being also but imperfectly preserved.

About two miles lower down a better view of similar strata may be seen
on the main Salmon Creek, where a bluff about forty feet high exhibits
the following ascending section :

Ft.
Purple §anABE0NC..eres ereersossss eresesesnesseres 3
Purple rubbly shale...cc.eeesseeesonsen Resveres 4
Fine papery purple shale..c.oveuseesernroacsanes 3
Purple red sandstone..eeceesssesessesesersoreonce 6

Purple shale, with thin beds of sandstone... 20

The shales contain numerous remains of Cordaites and Calamstes, while
on the surface of the sandstone large fronds of ferns may sometimes be
found, but usually in a poor state of preservation.

These fossil plants have been submitted to Principal Dawson, who hag:
furnished the following note upon them :

‘ The plants from Salmon Creek and Cork Settlement and a fossil

Paweon on thelahelled ¢from the grey conglomerates’ at Donglas Harbor, have a

fossil plants.

decided Upper Coal formation aspect. It is very possible therefore that
the productive coal measures may underlie the beds containing them.
In Nova Scotia such plants often occur several hundreds of feet above the
highest workable coals, but as in New Brunswick, the whole formation:
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seems to be thinner; they may be more closely associated with the Middle
Coal measures.
The plants from the other localities have more the aspect of the Middle
Coal formation, and some of them even of the Millstone-grit formation.
I give below a list of those that are determinable arranging them istoffowil
according to localities :
Salmon Creek.
Calamites dubius, Artis. Cordaites simplex. Dawson.
Alethopteris nervosa, Goeppert.
Neuropteris Loshii, Brongn.
Pocopteris oreopteroides, Brongn. (or similar). Lepidodendron.
Neuropterds, a species of which I have specimens from Grand Lake,
and from Sydney, Cape Breton, and possibly new; but I have not yet
sufficient material for its description.
Cork Settlement.

Annularia sphenophylloides, Zenker.
A longifolia, Brongn.
Douglas Harbor.

Dadoxylon materiarium Dawson, labelled ¢ from grey conglomerate.’

Dadozylon Acadianum, Dawson. The first of these species is charac-
teristic of the Upper Coal formation, the second of the Middle Coal forma-
tion and Millstone grit.

Ferris Cove.
Calamites Cistii, Brongn.
Cordaites, borassifolia, Corda, specimens not well preserved.

Clones.

Cordaites, borassifolia, Corda.
Trigonocarpum.
Jemaseg.

Lepidophloios (not determinable).

Coal Oreek.—The interest which attaches to this stream arises from the
numerous coal-openings along its banks, but chiefly from the information ggunce of tn
which it gives as to the probable shallowness here of the productive coal “;i;:;:,fg;;fg‘;g:
formationsin this district. The openings are entirely confined to the lower mesgures,
portion of the stream, the first being about one and a-half miles, and the last
about three miles above the bridge, at its mouth. They are evidently all in
the same seam,{the strata which form bluffs along the creeks have a slight
inclination to the northward, just sufficient to free the levels of water ;
and consist, as far as could be seen, of a soft blue shale, crumbling
readily on exposure, which is capped by about ten feet of soft grey and
mostly thin-bedded sandstones, the shales being those from which most of
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the fossil plants alluded to in a previous Report were obtained, (Report of
Progress, 1870-T1, page 214).

The mines at this locality were worked more than forty years ago
by Messrs, Hersey and Matthew for a period of three years, during which
time about 800 chaldrons of coal were taken out and shipped to Boston.
The work was then suspended owing to a duty of $2.00 per ton being placed
upon the coal by the United States Government. A few years since
operations were again renewed by different parties, and considerable quan-
tities of coal removed. It was here, also, that the ninety-six feet boring
already mentioned was made in 1869, since when no further efforts have
been made to develop the coal-seams, and the levels have for the most
part fallen in. The only point at which a good view of the strata in this
vicinity could be obtained was on the farm of William Hayes, four miles
above the bridge, at the mouth of the stream. A bluff here shows the
following ascending section :

Feet. Inches.
Blue shale, of unknown thickness, being mostly beneath the
level of the Btream. . e cseseeivscercencteoraartenrersomssiseiiirerssenes == —
€08l BHALE....eeriiiririnieraniesecssinsisssrssssess snates srnsesanessensrassones 2 0
Impure 8haly COAl..cveiniistareers serreesetssinnsiosnnesinnssasssssosneens 0o 3

Grey shale, apparently about 20 feet in thickness, bitt partly
concealed towards the top, where it is followed by a thin
bed of coal. This is also partly concealed, but where
uncovered shows a thickness of about 8 inches—thickness

Of WHOLe.ueereuunenerrirnierssrsisanaesossssesersnnronsnenensssananeranaasasnn 20 8
Grey shale........ beveseants saresensettenesetunesaneate sennes anerte sanebeanans 12 0
Grey sandstone t0 top of cliffi.ivieueierrcrencniiiciraraennnens about 8 0

42 11

The above beds have a scarcely perceptible inclination to the eastward.
About three miles up the stream there is another exposure of similar sand-
stone forming a second bluff, but here these nearly horizontal beds may
be seen to rest upon beds of bluish-grey and purplish-grey micaceous
slates, which are exposed in irregular ridges by the partial removal of the
overlying strata, and dip S. 702 E. < T0°. These rocks are the first of a
succession of similar beds, embracing argillites of various shades, tegether
with considerable masses of hard grey sandstone, which are exposed, at
short intervals, for a distance of seven miles at least along the course of
the stream. They are eoften spangled with scales of mica, and at some
points are charged with pyrites, or much stained with oxide of iron. In
these as in their other features they resemble the argillites met with on the
St. John River, in portions of Hampstead and Enniskillen, and which, as
elsewhere shown (Report of Progress, 1871, page 197), are probably of
Devonian age. The ocotirrence of such strata at this point, in the very
heart of the coal-basin and over so extensive an area, is very significant,
and, as will readily be seen, has an important bearing upon all questions
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<connected with the thickness and productive capacity of the latter. The
lateral limits of this island, if it may be so termed, in the Carboniferous
sea, we have been unable to determine, the country on either side of the
stream being nearly flat and covered with forest.

Grand Lake.—Although usually low, there are many points around the rnterestin
ghores of Grand Lake where the strata are exposed to view, while occa- ::::it?:rﬁ
sionally they rise into bluffs, and show sections of considerable interest. Of Grand
these the most important are those which tend to illustrate the relations of
the grey beds of the Productive or Middle Coal formation to the red and
purple beds, supposed to represent the Upper or Newer Coal formation.

These relations may be well seen at and near Scypher’s Cove on the north
side of the lake, and again at Ferrig’s Cove on jts southern shore. Scypher’s
Cove is a small indentation about four miles west of the mouth of Little

River. It has already been observed (page 204) that near the latter Seyphers

the purplish-red sandstones may be seen resting on the nearly horizontal Sovener

grey sandstones of the Middle Coal formation; with this exception,
the latter are the only rocks met with along this shore of the lake to the
head of its north-east arm. In the opposite direction they also appear to
be the surface rocks for some distance, but, the shore being low, few
«exposures are to be seen until Scypher’s Cove is approached. Just east
of the latter iz another and smaller indentation, Butler’s Cove; and
between the two coves we find the following ascending section:

1. Grey sandstones, like those of the coal measures, rather coarse and pebbly, Ascendin
and containing sigillaria and other large prostrate trunks of trees, some g::ﬁgn oﬁmt‘
of which are 15 feet and more in length. There is much false bedding,
and the stratification is obscure.

2. Measures concealed for 382 yards in a westerly directit;n, then an exposure of
fine conglomerate or coarse grit of a grey eolor, slightly tinged with
green. This tint appears to be due to the frequent oecurrence of smal
fragments of pale green slate, which with similar fragments of grey and
purple colors, and a little quartz, make up the rock. These fragments
may have been derived from the abrasion of Pre-Carboniferous argillites.
Twenty-six yards eastward, the same conglomerates bscome purplish-
grey, and are covered by coarse purplish grits and sandstones, which are
irregularly bedded, but have a slight westward inclination. Allowing to
the conglomerate the same dip as that of the beds mentioned helow, they ,
may be roughly estimated as having & thickness 0f....cccreerisssssesernscsonnes 3£, 0 in.

3. Purple sandstones like the last, but becoming in a distance of 800 yards, mea-
sured along a curve changing from west to west 20° south, deep purplish-
red and then dark purple. The dip of the beds in the latter part being
regular, S.30° W. < 2°. In consequence of this inclination the beds in
ascending order sink successively to the water level, showing in & dis-

tance of 622 yards a thickness of about..ceeecessss N 20 ft.
In a similar way higher beds come successively into view as follows :—
4, Coarse purple sgndstone and conglomerate.ciuscesscsetssinmnssencassencossesaness woee 12 £,

5, Grey gritand conglomerate, similar in eomposition to No, 2,but coarser, partly
concealed for four and a-half feet at the base, but with an exposed thickness
of about twenty-five feet, the upper part becoming Bhaly..uessssereesrsessreess 30 £
P

3



210 GEOLOGICAL SURVEY OF CANADA.

6. Dark purple, shaly 8andtOne....evurersssseenmrsionisasssseessorarssniossssnessiasescssanssransnns 10 ft.
7. Grey conglomerate, dipping as before, and having a thickness of a.bont ............ 12 ft.
At some points there are thin beds of dark purple, pApery shales asso-
Xapreesions of ciated with No. 6, which, together with the sandstones, contain a few im-
224 rain drope. pressions of Calamites and ferns, ag well as of rain drops. The plants are-
similar to those of the purple beds of Salmon Creek upon which the obser-
vations of Dr. Dawson have been given.
The series of beds described in the foregoing section occupies a distance-
of about a quarter of a mile along the shore, extending quite to Scypher’s
Cove, on the eastern side of which the grey conglomerate (No. 7) appears
in low vertical bluffs; a similar conglomerate bluff bounds the cove on its
western side, the rock being coarse and crumbling, and made up mostly of
small well rounded pebbles. A little to the westward, about 382 yards,.
purple beds again come into view, being rather coarse, shaly sandstones,.
overlying coarse, grey sandstones which are rusty and calcareous, and
contain impressions of plants. A succession of similar beds is then met.
with ; the sandstones, which vary from grey fo olive-grey in color, and
often contain trunks of trees, frequently alternating with and sometimes
shading into the purple beds. The latter are also mostly sandstones, but
Seypher's Cove. half a mile westward of Scypher’s Cove they include and are capped by
a considerable thickness of soft, deep purplish-red shales. The beds along
all this portion of the shore are nearly flat, or with very low undulations.
The road which divides the upper and lower sets of grants on this side of
the lake comes down to the shore here, and beyond it there is a curving
beach thirteen hundred yards long, on which there are but few exposures
of the subjacent rocks ; but at its extremity they again form a conspicuous
bluff twenty feet high. The lower five feet is composed of dark purplish-
red sandstone, and the remainder of a rather coarse and rubbly chocolate-
colored shale. The sandstones show much false bedding, they are
also very variable in texture, and often pass into conglomerates, which
are largely composed of well-rounded pebbles of chalcedonic quartz,
Pebbles of char. ith Others of felsite, mica slate, etc. Similar chalcedonic pebbles are
cedonic quarts” ghynddnt in the materials of the beach, and are often brightly tinted,
recalling the beds of this substance mentioned on page 192 as oceurring in
connection with the Lower Carboniferous rocks on the south shore of
Washademoak Lake. Beyond this bluff, is another long narrow beach,
shutting in the basin known as the Upper Keyhole, beyond which to
Grand Point, a distance of two miles, the shore is similarly low and
without rock exposures. On Grand Point, which is a long narrow spit
mostly of shifting sand, projecting half way across the lake, a few flat
beds of grey sandstone may be seen, containing trunks of fossil trees.
Just beyond Grand Point is the Lower Keyhole, more commonly known
as Douglas Harbor. On either side of its narrow entrance low ridges
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may be seen, composed of grey coarse conglomerates, much stained with
iron, and like those of the bluff last described containing numerous pebbles-
of chalcedonic quartz, together with others of grey quartaite, slates of
various colors, and fragments of sandstone, the latter scarcely harder
than the enclosing rock, Coarse beds of sandstone also occur ; both rocks
are very irregularly bedded, and both contain numerous prostrate trunks Fossil troe-
of trees, which have usually been converted into black crystalline calcite. -nmmfne‘r'}‘:.
Similar beds also appear near the steambeat wharf, at the head of the har- ¢ ctletie:?
bour, but are there overlaid by coarse, purple sandstones which have a
very slight easterly inclination.

To the north and west of Douglas Harbour the country is low and level,
and rock exposures are but rarely met with. It is probable, however,
that most of this region is covered by the purple beds above described ;
fragments of them are abundant over its surface, while ledges of similar
rocks occur at some points around the shores of Maquaspit and French Yequaspit and
Lakes. Better exposures of these rocks may be seen a few miles further
north, on Little River in Sunbury county. They occur in a bluff, and
in the bed of the river about three-quarters of a mile south of the point
where the New Zion road crosses it, and according to Mr. Ells, who ex-
amined them, the beds consist of about four feet of very hard, dark purple
sandstone, overlaid by a bed of reddish-purple shale of finer texture ;
the latter interstratified with thin beds of fine, purple sandstone, extend-
ing up the whole face of the cliff, which is from fifty to seventy feet in
height. The bluffs extend along the stream for fonr hundred and fifty
yards with good exposures; beyond which, t6 the New Zion road, but
little can be seen. About the same distance rorth-east of the road is a
second bluff fifteen feet high ; but here the beds are grey sandstones and
conglomerates with a southerly dip of two degrees. They -contain
numerous embedded trunks of trees. On Number Eighteen Stream, Number Eight-
about three-quarters of a mile above the portage-road bridge, and about o aal
one and a-half miles from the New Zion road, is a seam of coal apparently
about fourteen inches thick. Another small seam, or a continuation of Twocoal-seams..
the same, also crops out at a point about four miles further up. |

The highest point reached by Mr. Ells on the main stream -of Little
River, was eight miles above New Zion bridge, where in a high bank,
known as Whet-stone Brow, grey coal shales, full of plant impressions, are
exposed.

On the southern side of Gra.nd Lake, the best exposures are towards its
western end, and more particularly about Robertson’s and White’s Points
and White’s Cove. On Robertson’s Cove, the rocks are chiefly a coarse Rokon
grey conglomerate about twelve feet in thickness, which rests, near the Cove. e
water level, upon beds of grey sandstone; the first named rock being
largely made up of slaty fragments of various shades of color, together
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with some quartz and more rarely a pebble of granite, the whole inclosed
in a sandy matrix, through which are also scattered numerous white par-
ticles, which appear chiefly to be a kaolinized feldspar. Similar conglo-
merates and sandstones may be seen along the beach westward of the
point, and towards the outlet of the lake, and occasionally alternate with
purple beds; but their relations to the datter are best seen in Robertson’s
Cove, a small indentation just east of Robertson’s Point. There is here
a series of vertical bluffs about fhirty feet in height, which at their base
show beds of soft purplish-red sandstone, separated by soft dark red shales
from overlying coarse greenish-grey grits and conglomerates. These are
similar to those of the Point, but are more pyritous and yellowish stained,
and are farther distinguished by containing three or four thin layers of
Thinlsyersor €08l, from one eighth to one-quarter of an inch in thickness. Along por-
cosl tions of the bluff, which has a length of over seven hundred yards, the grey
beds which are nearly horizontal, though exhibiting much false bedding and
some faults, appear to rest conformably upon the purple beds, into which
they may also be seen to graduate, but at others small angular ridges or
points of the purple beds project upwards into the grey, as though the
latter had been deposited on their eroded surface.
White's or At White’s or Ferris’ Cove, two miles east of Robertson’s, similar beds
Ferrls” Goe:  may again be seen, here forming bluffs about fifteen feet in height, at the
base of which are bright purple and purplish-red beds, and above, sandstones
and rather coarse conglomerates, which vary from grey to purplish-grey in
color. Bothhere andat Robertson’s Point the grey beds are characterized
by a paleshade of green, and often look as if made up of granitic debris,
or the waste of such chioritic and granitoid rocks as occur at some points
along the shores of the Long Reach of the St, John River, and which have
been elsewhere referred to the Huronian series (Report of Progress,
1870-T1, page 113). Mingled with these materials of metamorphic origin,
small pieces of unaltered sandstone are also met with, and occasionally
small fragments of coal.

The two sets of beds above described, . e., the greenish-grey and purple,
appear to border the whole southern side of Grand Lake, atleast as far
eastward as Cumberland Bay; the one or the other being the most promi-
nent in accordance withslight undulations by which they have been affected.

Vertieatblats At Wiggins Cove they are well exposed in vertical bluffs, about twenty-

Cove. five feet in height, of which the upper partis a soft rubbly chocolate-colored
and somewhat marly shale, the base being a flaggy sandstone, similarly
tinted. Along the shore west of Young’s Cove they also form low bluffs
(pale purplish-grey sandstones overlying grey pebbly sandstone) and con-
tain ill-preserved remains of plants ( Calamites, Cordaites and ferns,) simi-
lar to those of Salmon Creek.

The most easterly point at which they have been observed is Branscombe’s
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Point at the mouth of Cumberland Bay, on the southern side of which they
again form low cliffs, but do not present any features differing from those
already noticed.
At the head of Cumberland Bay, and near where Cumberland Creek is
crossed by the high road from Cox’s Point and the North-west Arm, are a few
ledges of dark grey, rather fine-grained sandstones, which are somewhat Doleritic sand-
doleritic in aspect, and may be the equivalents of the doleritic rocks which”
near the Forks of Newcastle Creek constitute the highest beds of the Lower
Carboniferous formation. The only other beds observed in this vicinity
(excepting those of the claystone ridge south of Cumberland Creek, des-
cribed in connection with the Lower Carboniferous formation, page 195)
resemble those of the ordinary coal measures, being grey sandstone and Conglomerates
conglomerates, the latter sometimes much stained with oxide of manganese, oxside of man-
Over the region which lies immediately to the southward of Grand Lake
itis often difficult toinfer the character of the subjacent strata, owing to the
extent to which they have been covered by debris derived from the rocks
of the Upper Coal formation which lies to the northward. It would seem,
however, from such observations as we have been able to make, that the
Upper Carboniferous rocks are for the most part confined to the vicinity
of Grand Lake, not having been met with in situ along the shores of
Washademoak Lake, nor through the low ground separating the two, in
their central and eastern portions. To the westward in Cambridge, how- cambridge.
ever, the Upper Coal formation covers a more considerable area, including
the hills between Ferris’ Cove and the depression of the Den Creek, as
well as a portion of those overlooking the valley of the Jemseg. Here too,
unless extensively faulted, they musthave a considerable thickness, seeing
that their upper beds, which are greenish-grey conglomerates, much like
those of the cove last mentioned, though still nearly horizontal, are at an
elevation of fully two hundred feet above the latter. Below the mouth
of the Jemseg, and west of the road between it and the Narrows of Washa-
demoak Lake, the slope of the hills exhibits repeated alternations of dark
purplish-red to chocolate-colored slates, with grey and greenish sandstones,
both nearly horizontal, and both containing numerous but ill-preserved
remains of plants,
The depression oceupied by the Washademoak Lake and River contrasts Washademoak
with that of Grand Lake in being surrounded by much higher land, while
the depression itself is at the same time narrower and deeper; it is also
nearer the southern border of the coal field, and in consequence the strata
have usually a low northward inclination, though still often nearly hori-
zontal. They may be seen at many points both on the northern and southern
shores of the Lake, but with the exception of the red calcareous beds at
Belyea’s Cove,noticed on page 192 as probably of Lower Carboniferous age,
they appear to belong fof the most part to the Middle Carboniferous for-
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mation. This is indicated alike by their color, which is almost uniformly
grey,aswell as the occurrence of coal-seams at various points. One of these
is said to occur at the Narrows (where the beds are coarse grey grits and
conglomerates dipping a little east of north < 4° or 5°) and to have been
struck insinking a well, but no explorations have been made. Still fur-
ther eastward another seam of coal has been exposed upon Long’s Creek
near its confluence with Washademoak River. It is on the land of Samuel
Starkey, Esq., and was being proved at the time of our visit. Strata con-
sisting of about 12 feet of sandstones, overlying grey shales, with Calamites
and about one foot of impure shaly coal were exposed. The dip at the
opening is W. 10° S.< 8°; but along the high-way near by, leading up to
McLean’s mill, the beds which are of similar character are nearly hori-
zontal, though with much false bedding., At the mill mentioned, where
they rest on chloritic rocks which have been described on page 194, they
include a considerable mass of purple shales.

It has been already remarked that in this portion of its distribution the
coal measure series appears to have often but an inconsiderable thickness,
forming indeed a mere capping to the older rocks. One instance of this has
just been pointed out in the case of Long Creek. A similar occurrence
may be seen higher up on the same stream, and in the Settlement of Gros-
hen, where on the higher lands, the grey Carboniferous sandstones are the
only beds visible, while the bed of the stream is composed of hard Pre-
Carboniferous argillites ; and again on the Canaan River, which joins the
Washademoak at its eastern end, as well as on several of its northern and
southern tributaries.

Thus about three miles below the mouth of the Canaan North Fork,
the banks of the river, which are about thirty feet in height, are at the
base composed of highly inclined Pre-Carboniferous argillites, upon the top
of which, but in nearly horizontal layers, are about fifteen feet of grey Car-

Herous argillites honiferous sandstone, the inferior beds along the line of contact being all

Canaan North
Fork.

bent and flattened to the eastward, as if from the pressure of the super-
incumbent rocks. ‘

Mr. Ells ascended the Canaan North Fork, by wading, to a distance of
eleven miles from its mouth. For nearly two miles up he observed Pre-
Carboniferous beds consisting of grey argillites and quartzites, the former
marked by darker colored bands and often containing white quartz. At
some points these beds rise into bluffs completely denuded of overlying
deposits, but at others capped by thin beds of sandstone, which are mostly
grey and not readily distinguished from those of the productive coal
formation, except that they are occasionally of a pale greenish tint like
certain beds of the Upper Carboniferous formation. The view that they
belong to this formation is supported by the occurrence at many points of
purple sandstones and shales, much like those of Grand Lake, and which
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«contain similar fossils. These purple beds occasionally hold spherical Broocis Of s
concretions, and are at some points overlaid by beds of grey sandstone, &o-
Beneath them, on the upper part of the stream, shale and fire-clays were
also observed, but no beds of coal. In its lower portion, and just north
of the most northerly exposure of the argillites above mentioned, is a bed
of breccia which is rusty and full of large and small angular pieces of
mmica schist, diorite, quartz and quartzite, without evident stratification,
and looking as if poured over the subjacent rocks. This breccia may be
.of Lower Carboniferous age.
The dip of the slates on the North Fork is about N. 65° W. < 60°; that
of the Carboniferous strata being very variable, but always low, usually
at angles of only 2° or 8° and with much false bedding. Rocks similar
to the latter were also observed by us on Alward Brook, which is not laid Atwara Brook.
down on the Provincial map, but is a stream of considerable size running
nearly parallel to the North Fork, and entering the Canaan River a little
below the mouth of Thorn’s Brook. The beds on Alward Brook are said
to contain a thin seam of coal, but such, if really present, must at the
time of our visit have been concealed beneath the water.
The rocks exposed along the streams which enter the Washademoak
River on its southern side, (such as Rider’s Brook, Porcupine Brook, &c.,)
appear to belong entirely to the Middle Coal formation, being mostly grey
sediments of a very coarse character, such as pebbly conglomerates and
grits, often stained with oxide of manganese, but embracing also some
finer beds, such as shales and fire-clays. The occurrence of the latter py 4,y
renders that of coal not improbable; but, though several of the streams
which traverse this almost wholly unsettled district were examined, none
was found.
We may conclude this review of the Carboniferous formation east of
the St. John River by a brief reference to a series of beds which, though
not within the limits to which our attention has been devoted during the
past season, is yet deserving of notice in connection with the question of
coal supply, the investigation of which was the principal object of our
labors. The strata referred to occur near Dunsinane station, on the line girata near
of the European and North American railway, in the eastern portion of om0
King’s county. A short notice of these beds, not one, however, based
upon any personal examination, together with an analysis of the associated
coal, was given by one of the authors in 1865 in their ¢ Observations on
the Geology of Southern New Brunswick,” and they were then considered
$o be probably of Lower Carboniferous age.
A visit to the locality, however, since made, has shown that although
the greater part of the valley in which these beds occur is occupied by
rocks of the age in question, yet that these are here covered by an
outlier of the true or productive coal measures, The ground in the
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vicinity being low and swampy as well as densely wooded, the oppor-
tunities afforded for a study of the formation are but scanty, and its extent
and thickness are therefore still undetermined; but that it belongs to the
Middle Carboniferous formation is apparent from the character of the
rocks (grey sandstones and soft blue and grey shales) and also of the
associated organic remains. In the shales there are numerous and well pre-
served impressions of Calamites and ferns, Alethopteris lonchitica being
especially abundant.

Some eight or ten excavations have been made, and the coal-bed which
is believed to be the same in all, has usually a thickness of twenty inches,
though at some places including a one inch parting of coal shale.

At one of the pits the rock removed is a soft red shale. Excavation

to a depth of about sixty feet failed to show the existence of other seams
of coal.

Details of Observations in Queen’s and Sunbury Countiecs, West of the
St. Jokn River.

The following observations on the Middle and Upper Carboniferous
formations embrace a description of them as seen in the region watered
by the Oromocto River and its tributaries, and in that bordering the St.
John River in the neighbourhood of Gagetown. To these are added a
few notes on portions of York county ; chiefly along the line of the Fred-
ericton Branch railway.

On page 188 the Lower Carboniferous strata were described as
extending one and a quarter miles up the principal branch of the
Nerepis River above Summer Hill Brook. Above the last out-crops of
that series, the river runs through gravelly and alluvial land for a
distance, measured along its course, of about one mile and a quarter, and:
affords a few exposures of the grey onglomerates and grits of the barren
measures. For a further distance up the stream of about one and a
quarter miles, the out-crops become more frequent, and the strata consist
usually of coarse sandstones alternating with beds of conglomerate, of a
grey color and abounding in thoroughly rolled pebbles of white quartz,
with less numerous ones of hard grey slate and sandstone. The sand-
stones are also grey and olive-grey in color, and become more abundant
in ascending'the stream. The measures dip at a very low angle, and both
sandstones and conglomerates shew much false bedding. At and above
the point last described, the beds assume a different aspect, being largely
derived from the Lower Carboniferous series. Grey and olive-grey
sandstones are seen to alternate here with irregular layers of conglo-
merates made up of pebbles of red shale and limestone imbedded in a
matrix, which in some places is a red mud, and in others is grey and more
sandy. The limestone pebbles contain Terebratula sacculus, var suflata,
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and an Orthoceras. 'These beds extend nearly to the mouth of Wilson’s
Brook, about a quarter of a mile. For a distance of three-quarters of a
mile along the stream above Wilson’s Brook there are no rock exposures ;
but the soil is a red clay abounding in several places with angular pieces
of Lower Carboniferous red shales. Above this, grey sandstones with
poorly preserved remains of large coal-measure plants shew in the bed of
.the stream, and the strata dip N. N. E. < 2° or 8°. At a distance of
one hundred and seventy-seven yards further up, there aré dark grey
and black shales lying horizontally, and enclosing Cordaites borassifolia,
Cardiocarpum (Sp.) 7, obscure ferns, and a carpolite (?). The same
beds hold also a small species of Naiadites. 623 yards up the stream,
above the exposure of black shales, are the out-crops of the Clones coal- Clones coal-
seams. Should coal-seams of sufficient importance to be econom-
ically worked be found here, two natural outlets for the product of the
mines exist. One of these is to the eastward, through the valley of the
Otnabog, which rises within & mile or two of the Clones coal-crops,
crosses the Gagetown road and discharges into the River St. John ; the
outlet of the lake at the mouth of this stream being about ten miles from
Clones. The other available approach is through the valley of the
Nerepis River, near the source of which the seams lie. From Welsford
station, on the Western Extension of the European and North American
railway, there is an easy ascent along the Nerepis valley through a
settled country in a north-easterly direction to the Clones coal-field; a
distance of fourteen miles, The crops of some of the seams in this field
were discovered about four years ago, but no attempt to ascertain the
value of the seams was made until the summer of 1872. Then some
small excavations were made in the left bank of the Nerepis River (near
its source) just below the driving-dam, a mile and one eighth north of
Mr. Hugh Wilson’s house on the Upper Clones road.
The most considerable seam exposed was found to be about three feet Iliree-feet coal-

in thickness, and to consist of :—
Feet. Inches.
0

OO0BL et cirerenerrnaressatentsssisssisisssnrssarensnrsosssssseensrasnennns
Partmg of grey cla.y 0 2
Coal... 1 foot 8 mches to 1 10

Itis a cokmg coa.l of good qua.hty, and yields a light porous coke.
This seam may be seen in a trench cut in the bank, about twenty-five
yards below the dam, and it is here on a level with the bed of the brook.
The seam is separated by an inch or two of shale from a roof of grey
sandstone several feet in thickness ; the rock beneath the coal could not
be seen, being considerably beneath the water level. About twenty feet
to the south of this trench, another has been made, exhibiting a seam
which, on the edge of the bank, shows only a few inches of coal, but when
followed a short distance into the hill becomes more compact, and attains
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a thickness of one foot. Like the first described, it is overlaid by an inch

Examination by or two of shale covered by grey sandstone. After the completion of these
Matthewand  gxaminations, which were made by Mr. G. F. Matthew, further explora-

Harding.

tions were made by Dr. W. S. Harding of St. Jobn, and at a depth of
about six feet beneath the smaller seams examined by Mr. Matthew, he
found another which he estimates at two feet or more in thickness.

About twenty feet up the stream, above the uppermost of the two trench-
es, a square pit was made, and the top of the three-feet seam reached ;
but owing to the influx of water this opening was abandoned. A fourth
excavation, made in the bed of the stream near the right bank, shewed the
existence of a considerable seam of coal, which is probably the three feet
seam, as it is on the line of strike of that bed.

The coal-seams exposed in these trenches and pits furnish data for a
rough estimate of the direction and amount of dip of the strata. They
incline to the north at an angle of about 18°, a dip considerably higher
than has been observed in the strata exposed further down the brook,
and to the south-westward of the coal-crops.

Going up the brook, from the pomts last described, for about fifty feet,
indications of another seam were seen in the lefi bank, at the level of the
pond below the gate of the driving-dam. Since Mr. Matthew’s visit to

Exploraion by this place, a twelve-inch seam has been exposed here by Dr. Harding and
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w Mr. Andrew Corbitt. These gentlemen also had the water pumped out
of the pond at the foot of the dam, and were thus enabled to examine a
second seam which was found to lie at a depth of about four or five feet
below that last mentioned, from which it is separated by beds of grey sand-
stone. The coal isa firm and brilliant, highly bituminous variety,and the
bed is said to have a thickness of fourteen inches. The bottom of the hole,
on the sides of which it appears, is filled with gravel ; and as the water
could not be kept out long enough to explore below the seam, it is not
known whether any other seams appear here or not. From the abun-
dance of grey shale thrown out on the bank opposite the dam, it is proba-
ble there are soft measures below the seam. It was the breaking up of
this seam which led to the discovery of the coal at this place.

The relations of the coal-beds at the pond to those seen at the
trenches and pits further down the stream is doubtful, if the dip of the
measures seen in the latter is maintained in the intervening distance, and
there are no faults breaking the continuity of the beds, the seams seen at
the trenches should pass at a depth of six feet or more, beneath those visi-
ble at the pond. Further examination, however, is necessary to prove
that the latter are not the seams seen at the lower excavations, repeated

are of common occurrence along the south side of this coal-field.
No other out-crops were discovered within half a mile of the dam, but
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on the Wilsonroad, about a mile to the west, there are coarse grey sand-
stones, having a northward dip of only three degrees; and on the Corbitt
or Upper Clones road, one mile west of the Wilson road, there are ledges
of similar sandstones with poorly preserved remains of plants. These are
close to the base of the series ; for at Wilson’s they rest almost directly
upon red indurated clays of Lower Carboniferous age.

The Nerepis River, above the driving-dam where the coal appears,
becomes a small sluggish water-course, running through low land cover-
ed with drift deposits, and it affords no exposures of the subjacent sand-
stone and shales. At a distance of about two miles to the north it issues
from a low tract of land, in which both the Otnabog and the Mercereau coat ¢rop on
Brooks have. their sources ; the former flowing to the St. John River and and Moroorsatl
the latter to the Oromocto. On both these latter streams out-crops of
coal exist, but we could not find them owing to the high water in the
streams. Between the point where the Otnabog is crossed by the Gage-
town road and the marshes at its mouth, it is bordered for a distance of
over three miles by bluffs of grey sandstone from ten to fifty feet high.
The dip of these sandstones is usually about N. 80° E. < 10°, declining at
gome points to three degrees. The strata are mostly coarse and occa-
sionally pebbly with much false bedding, but are sometimes finer and some-
what flaggy with thin beds of shale.

Westward of the area to which the above remarks relate, the Carbon-
iferous conglomerates rise into a somewhat elevated and uneven swell of
land which where it crosses the old post-road from St. John to Frederic-
ton, presents good exposures of grey pebbly beds and grits, in the hill
known as Stony Ridge. The pebbles here are such as may have been «stony Riage.
derived from the slates and sandstones on the north side of the Carbonifer-
ous area, and are like those of the conglomerate of Tweedside, Cork
Settlement and other ridges on its northern border. For a distance of
one and -a-half miles from the corner of the Lower Clones road, the
northern slope of this ridge is covered with fine grey, shaly and flaggy
sandstones of the productive coal measures, dipping northward at an angle
of six degrees, Here they are crossed by the Mercereau Brook and
extend down the course of the stream for about five miles, where they
are covered by purple sandstone and shales, probably of the Upper Car-
boniferous formation. The stream.appears to run along the contact of
these with the productive measures, to within a mile of the bridge near
Mercereau’s, where it is again bordered by the grey beds of the latter.
The measures here dip N. 20° W.<10° They consist of grey sandstones
underlaid by grey and dark shales, and include a small seam of coal at .
the water level, some of which has been used in a neighbouring forge.

Beyond the south branch of the Oromocto River the grey measures
cover a considerable breadth, and extend up the North-west Branch be-
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yond Hart’s mills to the junction of the Fredericton branch with the Euro-
pean and North American railway. Here the beds are chiefly olive-grey
thin bedded sandstones of the productive measures ; but in_going south-
ward from the mills, grey conglomerates with intercalated sandstones form
a long ridge sloping genty to the river. Behind this ridge the finer mea-
sures, including beds of soft olive-grey shale, are repeated, and in like
manner slope northward from another ridge of conglomerate, southward
of which only repetitions of these grey sandstones and conglomerates were
seen to within a mile of Shin Creek, where red sediments of the Lower
Carboniferous formation rise from beneath them along the northern slope
of the valley of that stream. Throughout this tract of grey rocks the beds
dip northward, at angles of from two to three degrees, varying in direction
from N. to N. 20° W. -Westward of the sources of Morancy Brook, which
joins the North-west Oromocto on the south side a little below Tracy’s mills,
the grey rocks are coarser, and at Otter Brook the surface abounds with

locks of grey conglomerate and sandstones, and there are exposures of
the latter dipping N. 20° E. <<15°. In this part of the Carboniferous area
the shales form but an insignificant part of the grey measures, and con-
glomerates with coarse sandstones and grits abound. Such is the condi-
tion also of the rock masses of the Middle Carboniferous formation south
of the Little and the Great Oromocto Lakes, where the measures resume
their normal dip of about four degrees or less to the northward. From
Otter Creek westward they form the dividing ridge between the Magagua-
davic and Oromocto waters. The character of.the beds of this formation,
ag seen to the westward and northward of the Great Oromocto Lake, has
been already described by Mr. Charles Robb, Report of Progress 1866-
69, pp. 179-180. From the vicinity of Hartt’s mills several tongues of
grey sandstones of the Middle Carboniferous formation extend westwardly
along the valley of the Oromocto, and may also be traced eastward of that
gtream in out-crops along Brizzly Creek and the small streams flowing in
an opposite direction to the River St. John. One of these crosses
Morancy Brook about two miles south from the road, along the south side
of the Oromocto. This is probably the same band as that which crosses -
the North-west Oromiocto, below the mouth of Hardwood Creek, where it
contains a seam of coal of good quality about five inches thick resting on
a bed of under-clay. Other grey sandstones of the type of those ususlly
found in connection with the productive measures are exposed at the
junction of Lyon’s Stream with the main North-west Oromocto ; and also
on the Yoho, above and at the mouth of Porcupine Brook. Klsewhere
the rocks observed in the flat valley extending from Great Oromocto Lake
down the main North-west Branch below Tracy’s mills, are purplish-red
shales and lilac sandstones, of the Upper Carboniferous formation.

No evidence has yet been obtained of the existence of the Upper Car-
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boniferous formation west of the Great and Little Oromocto Lakes. A
considerable area, however, on Lyon’s Stream (the first northern feeder of
the North-west branch of the Oromocto River) is occupied by purplish-red
shales, and sandstones with lilac-red conglomerates at the base, which are
Jjudged to be of thisseries. A more southerly belt of those beds probably
connected with that in the low lands on Lyon’s Stream, opposite Otter
Creek, covers the northern slope of the ridge of grey sandstones and con-
glomerates, already described as forming the divide between the valley
of the North-west Branch of the Oromocto on the one hand, and Shin
Creek and Peltoma Stream on the other. It runs out upon the North-
west Branch at Hartt’s mills, and the beds composing it dip northerly, at
angles of from 8° to 5°. A parallel band of grey sandstones divides it from
another area of purplish rocks which lies along the centre of the valley
through which the North-west Branch flows. At several points the shales
in this area have been eroded, exposing, especially in the valley of the river
and along its banks, horizontal beds of grey thin-bedded sandstone. Similar
purplish rocks extend along the road from Tracy’s mill, and crop out along
the Rusagonish River. They may also be seen along the line of the Fred-
ericton Branch railway, both south and north of that stream, as well as
in the vicinity of Fredericton itself. At Three-tree Creek, where the fos-ghreetree
sils, a list of which is glven on page 216, Report of Progress 1871, were
found, the beds are massive even-grained sandstones. At the base, Where
they rest upon the fossiliferous shales, they are of a grey color, but above
become clouded and banded with a purplish tint, and a few rods up the
stream are covered by purplish-grey sandstones and sandy shales; the
whole dipping N. 16° W. <<10°. Near Rusagonish station similar purple
beds are apparently overlaid by rather coarse purplish-red conglomerate,
with pebbles of quartz and metamorphic rocks, dipping W. 20° N. < 4°.
Through the district lying to the eastward of the Oromocto River,

between that stream and the River St. John, the country is mostly uncleared,
and there being but a few small streams, the opportunities for a study
of its rock formation, apart from those already mentioned, are but meagre.
Purplish-red rocks of the Upper Carboniferous formation show, however,
extensively along the banks of Brizzly Brook, and judging from the charac- g0 proox.
ter of the soil, probably also over considerable areas to the west and
south of Gagetown. To the northward of the latter, the only beds
obgerved between it and Swan Creek, and upon this stream for one and a-gyay creex
half miles above the lake at its mouth, are grey grits and sandstones of
the productive coal measures.

Thickness of the Middle and Upper Coal Formations.

To determine with any degree of accuracy the thickness of the several
groups of strata included, in New Brunswick, in the above division of
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the Carboniferous system, is a task of much difficulty, arising partly from
the unsettled character of much of the country over which they are dis-
tributed ; but chiefly from the fact that over large areas, as already stated,
the strata are nearly horizontal, and are only very rarely inclined at an
angle of more than four or five degrees. In consequence of this slight
inclination of the beds, and the general absence of prominent ridges, the
opportunities afforded for their study are not numerous. And such expo-
sures as do occur alongthe banks of the rivers and creeks, and upon the

tions afforded  ghores of the lakes, or in artificial excavations, generally afford a very

partial view of the formation, while from the very variable character of
the strata, even within short distances, and the exposures being separated
by intervals more or less considerable, it becomes almost impossible to
determine thé relations to each other of the beds exposed in the various
sections. Besides the difficulty in estimating the thickness of the coal
formation, arising from the above causes, and also from the fact that it
rests unconformably on all the older rocks, including the Lower Carboni-~
ferous formation, and therefore, though thin in some parts, may be much.
thicker in others, it is also impossible to say to what extent the beds have:
been affected by faults which are concealed by the general flatness of the:
country and its superificial covering of drift. In the foregoing details,.
however, their general succession has been presented, so far as our obser-
vations enable us to do 8o, and we may now offer such conclusions as seem
warranted by these data as to the probable thickness and productive:
capacity of the region examined. The productive coal-measures not being
separated by any well-defined line of demareation either from the barren.
grey beds beneath, or from the strata of the Upper Coal formation above,
no positive or exact statement can be given of their respective thickness.
The barren measures are marked chiefly by the more frequent occurrence
of coarse sediments, and especially silicious conglomerates, while the
Upper Carboniferous formation seems to be indicated by the common:
occurrence of purple and other brightly tinted beds. So far as we are
able to judge at present, the following estimate may be taken as approxi-
mately correct:

Barren grey beds......ceeeeess. tcasesses 200 feet
Productive measures.... 200 feet
Upper Coal formation..........eces « 200 feet

Making for the whole series exclusive of the Lower Carboniferous for-
mation, a total thickness of only six hundred feet. Anditisto be observed
that the above may be regarded as the maximum thickness of the
different members. At several points, and apparently over considerable
areag, if not over the entire coal-field, the thickness must be much less.
The occurrence of such islets of older rocks as that on the upper part of
Coal Creek in the very centre of the coal basin, and again on the- Canaan
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River and its tributaries, to say nothing of the Lower Carboniferous out-
crops both on Newcastle River and Cumberland Creek, certainly cannot
be looked upon in any other- hght than as indicating an originally very
uneven surface over the area in which the Carboniferous strata were
deposited, and either that they never attained any considerable thickness,
or else that they have suffered extensive denudation. That a large

amount of erosion by glacial and atmospheric agencies has affected this Jfobable =

area in common with other portions of the Province is certain ; but ag"vdation.

strata whih, both lithologically and in the species of plants which they
contain, correspond to those of the Upper Coal formation, are widely spread
over the region, it may be doubted whether such erosion has anywhere re-
moved much of the Middle or Productive Coal series. The coal measuresas

alréady stated lie unconformably on all the pre-existing formations,including Unconformity

. . . ° al
the Lower Carboniferous series, and as these islets of older rocks repre- messures fo peo-

gent the summits of hills or ridges, in the intervening troughs or hollows, tions.

the coal measures may occasionally have attained a much greater thick-

ness. This supposition is of course possible, still when the very slight -

inclination of the Lower Carboniferous strata, not only around the border
of the basin, but also over its interior on Newcastle Creek is considered,
we cannot but think that the facts, so far as they are known, are unfavour-
able to the view that the coal formation has a greater thickness in

any part of the area than that above given, or that extensive seams of Improbability

ot extensive

coal are likely to be found beneath those which are now being worked ¢oalseams

at Grand Lake and elsewhere.

While, however, our observations of the past year are certainly opposed
to any opinion which would assign a great thickmess to the coal formation
within the region examined by us, or even to a belief in the occurrence of
workable seams beneath that which has been so long known and removed
near the surface in the Grand Lake district, it should not be forgotten
that the area over which the surface seam may be presumed to extend

eath those-
already knowa.-

is itself a large one, and that, even supposing the thickness of the seam to possibie yied

of coal from th

be nowhere greater than is shown in the openings already made, its pOS-“slufaoeuun”

sible yield of coal, more particularly when the facility with which it may
be obtained is considered, is such as to confer upon it very considerable
value. The following estimates based upon our explorations of the region
may serve to render this more apparent.

The total area oceupied by the rocks of the Middle and Upper Carbonifer-m ,.; sres ot

ous formation in that portion of the Province which lies to the westward of {ie Middle and

the eastern boundaries of Queen’s and Sunbury counties, (embracing the ifirous forma-

whole of Sunbury and portions of Queen’s and York counties), and of
which we have personally examined the larger portion, may be approxi-
mately estimated at 2854.6 square miles. Of this about one-third, or 952
square, miles is apparently covered by the coarse grey beds which form the

tions.
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inferior portion of the Middle Carboniferous formation, and which, so far
as known, are destitute of any workable coals ; thus leaving a residue of
about 1,900 square miles, over which productive seams may be reasonably
looked for. We are not yet possessed of sufficient data to justify the
assertion that the various out-crops of coal met with over this area and at
widely separated points, (such as Clones, the Washademoak, Otnabog,
Little River, Nashwaak River, etc.) belong to the same seam as those at
Grand Lake, though there are facts which favor such a supposition; there

is, however, no reason to doubt that those in the neighbourhood of the last
named lake are all of the same seam, and that consequently the area

over which it may be safely regarded as extending is a very con-
siderable one. Thus the area of the Newcastle coal-field (adopting
the position of the actual coal openings as marking its limits aboug
thirty-two square miles; that of Salmon River as also about thirty-
two square miles; while that of Coal Creek is about forty-eight square
miles, making a total for the three of about one hundred and twelve
square miles. Adopting twenty inches as the average thickness of the
coal-seam, and 79.4 Ibs. as the weight of a cubic foot of coal, (the specific
gravity being 1.27) and deducting one-fourth for the areas occupied by
Salmon River and Grand Lake, the total amount of coal within the areas
in gquestion would be (at the rate of 2,000 Ibs. to the ton) not less than
154,948,147.2 tons.

It is, however, to be observed that the true area of the coalfields in
question, and more particularly that of Newcastle River, is probably much
larger than has been stated above ; the line which has been chosen as
marking its western limits really indicating only the point where the rocks
of the Middle coal formation pass beneath those which form the highest
member of the Carboniferous system, and under which they could probably
be reached at no great depth. The occurrence of a coal-seam on Little
River in Sunbury county, having about the same position and thickness as

Thicknessof the those of Newcastle, render this supposition highly probable. Moreover,

the thickness of the coal-beds at Clones does not differ very greatly from
that of the beds at Grand Lake, and it is not improbable that a large part
of the area occupied by the productive measures, and more particularly
where the Newer coal formation exists, is underlaid by the same seam.
Supposing this to be the case, and deducting one-third for the area occu-
pied by the barren measures at the base of the Middle Carboniferous for-
mation, or rendered unavailable by being covered with lakes, the possible
total yield of coal from a seam of twenty inches covering the remaining
area would be not less than 8,510,436,357.12 tons. Setting aside, how-
ever, this supposition as confessedly based upon too imperfect data, we can
still hardly doubt that the area over which the principal seam of coal in
the Grand Lake region may be reasonably supposed to extend, is at least
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two or three times greater than that employed in the above calculations,
and that therefore the estimate of its productive capacity may be fairly.
increased in a corresponding ratio.
In conclusion, it may be worth while to review more fully the history miiory ana .
and results, already briefly stated in the first part of our report, of the reuits of carlior

attempts to
earlier attempts to discover coal by boring in the Grand Lake district. The Sicgver coal in

the Grand Lake

first and most important boring was that of 1837, which reached a depth **""
of 403 feet, and of which a synopsis from the third report of Dr. Gesner First borin
to the Legislature of New Brunswick is given in an appendiz. In the %%t
above depth, coal is indicated at several levels, but at two only, in quan-
tities sufficient to be deserving of attention. The first was struck at a depth
of twerfty-one feet, and was one foot ten inches in thickness, being evidently
that which is known as ¢ the surface seam ;” while the second, reported as
eight feet of ¢ bituminous shale and coal,” was struck at the depth of 262
feet, the intervening strata being conglomerates, sandstones and shales,
mostly grey but sometimes blue or red and marly, together with several
beds of clay-ironstone, slate and a three feet bed of limestone. Consider-
able uncertainty has always attached to this record of a second seam of coal,
and the confirmation of it has been the object sought in all subsequent
borings. There is no doubt that the whole return of these -borings, so far
as the names applied to the strata penetrated are concerned, is untrust-
worthy and deceptive ; many of these, such as the three feet bed of lime-
stone immediately above the coal, and the beds of quartz and slate im-
mediately below it, are not known to occur anywhere in #he true coal
measure rocks of the Province. There are, however, pebbles of such rocks
in the coal measure conglomerates, and therefore if correctly named their
occurrence in the boring would indicate that an horizon beneath the coal
measures had been reached. The same remark will also apply to the
beds of whinstone and limestone found at still lower depths, and to the
“blue slate ”’ with which the borings terminated. It is, however, quite
impossible, judging from such specimens of the boring as have been sub-
mitted to us, and which are mostly in the state of a fine powder, to apply
to them any such definite names as those alluded to, while the coa
reported as associated with them at several levels, and of which there are
but faint traces in the actual specimens, is only such as might readily have
been washed from above, and have become mixed with the other materials
in the process of sinking. It is certainly remarkable that limestones, red
shales, slates, quartz and ironstone, all of which occur in rocks which at
no great distance are known to underlie the coal measures, should have
been reported here, and tends to confirm the conclusion already arrived
at from surface indications, that the coal measures in this neighborhood
are of no great thickness. It is also worthy of note that the depth Thickness ofthe
assigned to the deeper bed of shale and coal, viz., 260 feet, exceeds butnot great.

; Q .
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little the estimate already given as probably that of the productive
measures.

Beogud boring The second boring on Coal Creek, five miles above the head of Grand

on Coal

ninety-neven Lake, and between five and six miles from that above described, was made

Third boriag
218 feet,

Quality of the
ooal.ty

in 1866, and attained a depth of ninety-seven feet ; but the drill having then
become jammed in the hole, the work was abandoned, and has not since
been renewed. It has already been stated that, at a distance of not more
than five miles from this place, the older Pre-Carboniferous slates reach the
surface, and are exposed over a considerable area.

The third boring was commenced in May, 1870, about a mile to the
north of that of 1837, but, owing to some difficulty amongst the members
of the company, was carried to a depth of only 218 feet. At the depth of
ninety-six feet from the surface, a thin seam of impure coal, about six inches
thick, was found ; otherwise these borings, as might be expected from their
proximity, corresponded.

Convinced of the uncertainty attending all these operations and of the
impossibility of reaching any definite conclusions from the study of the
surface features of the region, I, in July lagt, recommended the Provincial
Government to purchase a suitable apparatus to test the question by boring.
In the first instance it was proposed to decide the matter bysinking & shaft
in the vicinity of Newcastle. The amount appropriated for the purpose by
the Legislature, however, was entirely inadequate to meet the cost of sink-
ing a shaft of sufficient depth ; and if in the depth to which it might have
been carried, no seam had been reached, the question would have been no
nearer soldéion than before, whereas by boring, while the result would be
less costly and equally satisfactory at any one point, the apparatus employed
could in the event of failure, be used to test the question at any number of
other and widely separated localities.

Duly considering these facts, the Government adopted my recommend-
ation, and has purchased an American diamond-pointed rock drill. This
is now in operation at Newcastle, and Mr. R, W. Ells has been directed
to superintend the work, and to carefully observe and note the character of
the rocks penetrated. We would only remark, in conclusion, with refer-
ence to the so called “ surface-seam” and its yield of coal, that the
careless and desultory mode of working, too generally adopted throughout
the district, is such as to greatly depreciate its value, both by increasing
the cost of production, and by rendering the supgly variable and uncertain,
No method whatever is followed, each man sinking on his own property
and extracting only as much coal as he thinks proper, or as he has occa-
sion to use, working the seam for a short time and then neglecting it,
allowing the roof to tumble in, and thus necessitating considerable expense
to clear it out or to run a new level. As regards the quality of the coal,
it iy not unfrequently contaminated with pyrites, and as brought to markes,
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there iz often a considerable admixture of. coal-shale ; but when care is

taken to have it thoroughly screened, this does not sericusly impair its

value, while at a number of points the coal is already free from such
impurities, and of excellent quality. The cost of production is nearly as Costof produo-
follows :

Cost of 1ab0T.irieiueisersesiennenesss TWenty dollars per month with maintenance.

Hanling......coseerreerernersrennacecnceas 8ix shillings per chaldron, or less, according
to distance.

Freight to St. Johl..eiesereeeanncsss Six shillings per chaldron.

Wharfage....ccvsseransisssecassarennssas Ten cents per chaldron.

During the winter season, when the greater part of the mining is done,
a oconsiderable quantity of coal is hauled directly to Fredericton. The
price of blacksmiths coal, delivered at St. John, varies from $4.50 to
$7.00 per chaldron ;* that of the * rapid coal,” preferred for household
use, being from $5 to $8.00.

EcovomIo MINERALS.

Besides coal a few other minerals of economic importance were observed
within the region to which this report relates, and may be mentioned here.

Iron Ores.—In the region about the sources of the Nerepis a large Iron Ores.
amount of iron is generally diffused through the strata. Veins of spathic
iron from one to four inches in thickness occur in the lower beds of the
St. John group, and according to Dr. Abraham Geamer, a large bed of
hematite exists on one of the upper branches of the Nerepis stream, near
-Coot Hill on Head-line road.

The overlying Devonian slates are also, in places, largely charged with
spathic iron intimately mingled with the argillaceous and caloareous par- spathio tron.
ticles, of which they are to a great extent composed. The Lower Carbon.
iferous rocks partake of this metalliferous character, but the ores observed
were impure ochre and veins of hematice. On Summer Hill, in Jeru-
salem Settlement, the amygdaloid near the summit of this formation is Hematite.
often largely charged with veins of hematite varying from half an inch to a
line in thickness, which traverse the rock both horizontally and vertically.
Ochreous iron is freely disseminated through the fine soft beds of the series,
in a number of places rro iucing beds o: ochreous earth,usually called mineral
paint ; such localities occur in Peltoma, on Shin Creek and on the branches
of the Nerepis.

In the valley of Coal Creek, Queen’s county, within the limits of
the Newcastle coalfield, where this stream has been described as travers-
ing an area of Pre-Carboniferous argillites, the coarse gravel forming
the bed of the creek was at one point found to contain numerous well-

*The chaldron is a somewhat variable measure in New Brunswick. At Grand Lake it is
about twenty-eight or twenty-nine hundred weight.
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rounded masses or nodules of hematite, varying in size from that of”
a pea to two or three inches. Their source is unknown, for though the
argillites in questions are here as elsewhere much stained with iron, no
distinet veins of this mineral could be discovered, Similar nodules of
hematite were alsc met with on Thorn Brook, one of the principal tribu-
taries of Canaan River, but here they are probably derived from the
dioritic rocks of the dark argillite series.

Limestones.—At a locality on the cross road from the Lower Clones
road to Kelly’s mill, there is an out-crop of Lower Carboniferous limestone.
This rock has been calcined in former years to a considerable extent,
but the kiln is now abandoned. The lime produced is said to have been
strong and of good quality, but rather dark for finishing. Thereis another
out-crop of limestone near Kelly’s Stream, about a mile above the mill. At
shis point the rock is red in color, like a thin bed exposed on the side of
Summer Hill Brook, near the forks of the North Clones Brook. On the
former brook, about two hundred yards below the Gagetown Road, there
are also some beds of grey limestone five feet or more in’ thickness.

In Hibernia Bettlement, thin beds of limestone have been described,
page 190 as occurring on the farm of James McConnicky, where they are
also removed and calcined in considerable quantities. The product is said
to be of fair, though not of the best, quality.

The other points at which limestones have been observed, and referred to
in the earlier pages of this report, are the west shore of the St. John
River, opposite Long Island, Rash Hill and Shannon Settlement, in the
parish of Wickham, and the English Settlement in the parish of Johnston
In each of these localities lime has been burnt to a greater or less extent,
but only for local use, the product being inferior to that of the metamor-
phic limestone so abundant nearer the coast.

Fire-clays.—In describing the coal-crops of the Newcastle district, refer-
ence has been made to the beds of clay very generally associated with
them, and some of which are true fire-clays. As is usual in other coal
districts, the fire-clays are generally met with immediately beneath the
seams of coal, and are to some extent indications of their presence, though
sometimes they overlie them, or may even occur when the coal is altogeth-
erabsent. Their thickness in‘the openings examined by us varies from
afew inches to four feet or more. The colour of the clays in the Newcastle
coal field is also very variable, some portions being yellowish from an
admixture of ochreous iron, and therefore unsuited for the manufacture
of fire-bricks, and otherslof a deep chocolate-brown color ; but much of
the clay is nearly white, and_apparently free from both iron and sulphur.
Considerable quantities of this clay have been removed at different times
and shipped to St. John, where its employment was found to be generally
satisfactory, but less attention has so far been devoted to it than its value _
would seem to justify.
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Marble.—The limestones opposite Long Island, on the west side of the Marble.
8t. John River, have been at some points altered, apparently by the intru-
sion of dykes of dolerite, into an imperfect marble. Small blacks of the
latter are of considerable beauty, taking readily a fine polish, and possessing
a rich chocolate or purplish-grey color. A want of firmness, however, in
the rock, and the occurrence of frequent flaws, render it difficult to obtain
pieces sufficiently large for economical purposes. The beds at this point
were opened several years since by Hon. S. L. Tilley, but for the reasons
mentioned, the quarries have been abandoned.

Porphyries.—Some of considerable beauty are to be met with in the prophyry.
hill south of Shin Creek, they vary from a cream color to flesh-red and
dark greyish-purple. Some of the schistose beds connected with them are
handsomely banded with dark lilac and cream colored layers.

Jasper, Chalcedony, 4 c.—In connection with the red sandstones and
ehales of the Lower Carboniferous formation, there are at numerous places yymer, carno-
irregular layers and concretionary masses of red jasper, carnelian and Map and chal-
chalcedony. At Lower Clones there is a fine close-grained brick-red
petrosilex resembling jasper, porphyritic with crystals of caleite. On the
shore of Washademoak Lake, between Belyea’s and Taft’s Coves, lime-
stones associated with red shales of the Lower Carboniferous formation
have been described as containing nodules and layers—and at one point a
bed two feet thick—of chalcedonic quartz. Much of this rock is very beau-
tiful, its color varying from cream color, through pink, to a rich red, these
shades being sometimes distributed in bands. Pebbles derived from these,
or similar beds, are common in some of the conglomerates of the coal mea-
sures, and are abundant in the beaches bordering the shores of Grand
Lake.

Fluor.—The feldspathic rocks at the summit of the Lower Carbonife- Fiuor-spar.

rous series in Harvey Settlement contain, as first pointed out by Mr. Chas.
Robb, numerous small veins of flaor. At Lister’s mills, on the north-
east branch of the Magaguadavic, two varietiss of this mineral oceur, viz.,
a deep purple and rich emerald green; both well crystallized and asso-
ciated in veins with quartz and white calcite. In the museum of the Uni-
versity of New Brunswick is a specimen of nearly pure dark purple
granular fluor from this neighbourhood, over six inches in diameter, but the
sxact locality from which it was obtained is not known.

Building Stones.—The sandstones of the coal measures are usually too Buildingstones..
irregularly bedded and of too coarse a character to yield good building
materials. At some points, however, the beds are thicker and more mas-
sive, and blocks of large size are readily removed. This is the case for
instance, at Three Tree Creek, four miles east of Fredericton Junction,
and immediately adjacent to the Fredericton Branch railway, also on
Salmon River, whence the materials for the construction of several of the
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public buildings in the city of Fredericton were obtained. They. often
contain nodules of pyrites, which on exposure, produce by alteration to
oxide of iron, rusty brown spots, or even a disintegration of the rock itself ;
but otherwise they are very durable, and are said to withstand fire much*®
better than granite or marble.

I have the honor to be,

Sir,
Your most obedient servant,
(Signed,) L. W. BAILEY.
APPENDIX.

RETURN OF BORINGS OF THE SALMON RIVER COAL MINES FROM Dr. A. GES-
NER'S 3rp. REPORT TO THE LEGISLATURE OF NEW BRUNSWICK.
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Shaly sandstone and marl. ...
Red and blue shaly marl.......
Marly shale and sandstone. ...,
Sandstone (bluegrit)..oe.vuv. s
Sandstone with f
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REPORT

OF OPERATIONS IN BORING FOR COAL WITH THE DIAMOND-POINTED

STEAM DRILL
AT
NEWCASTLE BRIDGE, QUEEN'S COUNTY, NEW BRUNSWICRE.
BY

Mr. R. W. ELLS:

ADDRESSED TO
ALFRED R. C. SELWYN, ES8Q., F.G.8.,

DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA.

FrepERICTON, 26th April, 1878.

S1r,—In accordance with instructions received from you in November mstructions.
last, I proceeded to Grand Lake, New Brunswick, to take charge of the
boring operations about to be carried on there with the Diamond Drill.

The spot selected by the Directors of the Company, in whose hands the seieotion ofsite.
drill was placed by the Government of New Brunswick, was at New-

castle Bridge, on the slope of the hill rising southward from the New-

castle Creek, and about eighty rods from the stream. Owing to neglect on

the part of the Drill Company in sending the drill, many parts were found 1,5 of time

to be wanting when it was set up, and much valuable time was lost in Simeerin te)
sending to New York for a core lifter and solid bit, and in obtaining from ™M= . &
St. John other parts of the machinery that should have been sent with the

drill at first. After some three weeks delay in waiting for the articles to

arrive from New York, we received the core lifter, and at oncé deter-

mined to carry on our operations with the core bit until the solid bit

might come to hand.

From the broken nature of the rock at the place selected, we found Broken nature
on boring that the core lifter would not work ; the cores being so shattered ot rocks,
as to make it impossible to raise them from the hole. From the fact also
that the core bit would not work in soft shale and fire-clay, we were com-
pelled to suspend operations till the solid bit arrived from New York,
which was not till the middle of December ; and on the 19th of that month
we again commenced boring, using the solid bit.

Delays incident to starting the machinery, rendered our average of
boring for the first three days ouly eleven feet per day; but the diffi-
culties being got over, on the fourth day we bored thirty-two feet five
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Ninetyfive feet inches, thus making a depth of ninety-five feet for the first five days
days. boring. At this depth we struck a fissure in the rock, and the water that
should have come to the surface, to bring up the borings, passed off at a
Leak oarrying  lower level, and necessitated the drawing of the rods, in order that the leak
ings. might be stopped. This we partly succeeded in doing, by pouring down
sawdust, and the water again coming to the surface we again proceeded
with the boring to the depth of 109} feet, when the borings again failed
ug. Our farther attempts at stopping the fissure partially succeeded,
and we obtained borings again to the depth of 124 feet. At this
depth, owing probably to striking another fissure, the borings failed us
again, and several days more were spent in efforts to stop the leak, in
which we were again partially successful. On the 8rd January, we
gxlctkogtyﬁ!;ale again obtained borings, and continued our operations to the depth of 140
feet. feet, when we struck a band of dark oily shale—the intervening distance
from forty feet comprising grey sandstone of different degrees of fineness.
At the depth of 182 feet the borings failed us entirely ; and we were
compelled to lay aside the solid bit and resort to the hollow bit, for the
purpose of obtaining cores. By the 11th January we had reached a depth
of 170 feet 2 inches, when we again attempted to use the solid bit. From
the carelessness again of the Drill Company in sending the solid bit, we
found on using it that it was one eighth of an inch larger in diameter than
the hollow bit, so that in resorting to its use again, it could not easily
follow the hole previously made by the hollow bit, and, becoming jammed,
pismonas  two of the diamonds of the outer circle were knocked out and lost down
Yoabitandios the hole. In the attempts to recover the diamonds much of the packing
foter theore: 41 at had been used to stop the leaks became Ioosed from the fissures by
the frequent drawings of the rods, and falling on the bottom, it so covered
the diamonds that it was impossible to recover them.

Doubt existing in the minds of some of the Directors of the Company
as to the diamonds being in the hole, they instructed the Engineer to put
in the hollow bit again, and resume boring. It was found, however, in
attempting to bore again, that the diamonds were on the bottom, and on
bringing up the bit a number of the diamonds in it were found to be des-

Holeabandonea 10yed by their action upon those in the bottom. This necessitated the
atiofetZ  abandoning of the hole.

Much of the difficulty and delay in this bormnr arose from an insuffi-

Canses o dif- cxt:ant supply .of water to keep the pump running, in ordfar that' the borings

oles matwith, Might be driven up to the surface of the hole, the spring which we used
having become, from the depth of the snow and the severe cold, quite
unequal to supply the demand. Delays were also caused by the want of
materials to repair damages on the spot; and the impossibility of commu.
nicating with Fredericton, thirty-one miles distant, owing to the state of the
roads, rendered it difficult to obtain them when wanted.
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On abandoning the hole, a meeting of the Directors was called, and it
was again decided to commence operations, near the bank of the stream, Commencement
about eighty rods north of the first location. The place selected by the Direc- boriog.
tors was very bad : by the side of a small pond where the rock was very
much broken and leaks almost sure to occur ; and though both the Engi-
neer and myself pointed out this fact to them, it was decided to go on with
the boring in that spot. The engine’ house and drill were moved down,
and the borer set up again, ready for work by the 17th of February.
In our first day’s bc')ring, we struck a leak at fourteen feet from the sur-
face. The next day was spent in packing the hole with fire-clay—cement not
being obtainable—resulting in an apparent stoppage of the fissure, so that Fisure struck,
we resumed boring on the 19th. The borings again gradually failed us,camngleakm'
till atthe depth of forty-four feet we were again obliged to lay aside the solid
bit from the entire absence of the borings. The hole was then rimed out, and
an iron pipe inserted to the depth of seventeen feet ; but owing to the want pimeuity in
of proper riming apparatus, it was found impossible to get it farther down, "*etiv8 Pipee:
Efforts were then made to stop the hole by filling it with cement and
boring over again, but owing to the poor quality of the cement employed,
this work was ineffectual. The Directors then resolved to finish the
boring with the hollow or core bit. This process is necessarily slow; the
Jjamming of the cores in the barrel of the rods preventing the easy pas-
sage of water down, for washing away the borings, necessitating the draw-
ing of the rods every few feet, for the purpose of cleaning the bit. Pieces
of core and pebbles from conglomerate remain in the hole after drawing
the rods, and these, as soon as the bit begins to revolve on them, tear out
or break off the diamonds, necessitating their frequent replacing or re-set-
ting,
On the 25th of March we had reached a depth of 154 feet, and finding pepen reached.
the wear of the bits from the loss of the diamonds to be so great, the
Directors determined to again attempt to stop the leak by cementing the
hole with the best quality of cement. Thinking the leak was near the top, the
hole was cemented to the depth of only forty-five feet ; but on boring out the
cement again, the leak was still found to exist. The hollow bit was again
resumed on the 11th of April—much time having been lost in sending
for more diamonds—and the boring continued. At the depth of 160 Largo artesian
feet, a large mineral spring was struck, which, when the rods were out of the ai 16 fost.
hole, flowed over the top at the rate of about twenty gallons per minute ; but
when the rods were down, even with the additional water thrown over the
hole by the full force of the pump, it could not be brought to the surface,
showing that the fissure by which the water escaped must have been very
large. By the sixteenth of April we had reached the depth of 1904 feet, work suspend.
and our supply of diamonds being again completely exhausted, work had to f‘grusv:g(z{{ee *
be suspended till more coul be ordered. diamonds.
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The last core brought up was of a grey shale, very similar to that over-
lying the surface seam of coal in the vieinity.

From the breaking up of the cores into short pieces, either from the
vibration of the rods or the broken nature of the rock, and from the fact
that the pleces of core, acting on one another, wear away very rapidly,
it is impossible to obtain a full section of the different strata passed
through ; in boring with the solid bit, however, the boring coming at once
to the surface, any change in the nature of the yock can be at once
observed.

Much delay occurred in our boring from the want of suitable hoisting
gear, thus rendering the drawing of rods a very slow process ; also from
the ordering of only sufficient diamonds to meet the actual requirements of
the time, as on several occasions we had to suspend operations till they
could be sent from New York.

Had the drill been located at firstin an appropriate place, much delay
and expense would probably have been avoided, as the boring of a 500
feet hole under favorable circumstances ought to require but a short
time.

Owing to the opening of regular communication again between New-
castle Bridge and Fredericton, and the fact that cores could be as well
examined in one place as the other, it has beendecided that, during the
continuation of the boring, the cores should be sent to Fredericton for exam-
ination. The Engineer in charge of the drill will take care of, and label
each piece as it is brought up, and will send the samples to Fredericton
weekly ; he will also keep a daily record of the progress made, and sub-
mit it from time to time with the borings.

I have the honor to he,
Sir,
(Signed,) Your obedient servant,
R. W. ELLS.

DEscrIPTION OF THE “ DramMonp DrILn.”

The drill in use in the Grand Lake boring is the so-styled ““ American
diamond-pointed steam drill,” driven by a steam engine of seven-horse
power, and doing its work by means of a metal bit, set in its lower surface
with black diamonds. The bits are of two kinds : hollow and solid. The
first consists of a hollow cylinder of metal, the diameter of the bore being
about one and one-quarter inches, with the diamonds set in the inner ‘and
outer edges, and distributed over the intervening surface, so as to cut a
complete ring in the rock, the core passing up the inside of the rods. The
bit screws in to a core lifter, or hollow cylinder of metal with two steel
slides, working in dove-tailed shelving grooves, which when the bit is
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boring remain flush with the inner surface of the cylinder ; but in drawing
the rods, they slide down and grasp the core, breaking it off and lifting it
with the rods.

The core lifter is screwed to the end of a hollow rod called the core core barrer.
barrel, eight feet in length, and the boring rods are screwed on the
upper end. The boring rods are in lengths of ten and twelve feet, and
are connected by means of screw couplings. Owing to the rush' of
water forced down the rods for the purpose of washing away the borings,
there is a tendency to drive the cores to the mouth of the bit where, when
the rock is soft or broken, and the cores in pieces, they are ground up.
The pieces of core also revolving on one another wear away, so that it is
almost impessible to obtain a perfect section of the rock passed through.
The jamming of the cores in the core barrel also prevents the easy pagsage
of the water to wash away the borings, so that the drill cannot be driven
at its full speed ; and also renders it necessary to draw the rods very
frequently to clear the bit, thus making the rate of progress very slow.

In the solid bit the entire lower surface is set with diamonds, so that The solid bit.
every part of the metal is protected from the wear of the rock. The rock
for the entire size of the hole is ground up fine, and the borings are washed
up by the ascending current of water, which in its descent passes through
the bottom of the bit by means of four small holes; the borings being
brought at once to the surface, any change in the rock passed through
is instantly seen. As there is no occasion for drawing the rods, the p... of poring.
progress is very rapid ; the fastest speed made by us in hard grey sand-
stone being three feet in twenty-five minutes, allowing for delays in screw-
ing on rods, running back gear, &c. A speed of five or six feet per hour
should be made under favorable circumstances. The solid bit, not requir-
ing a core lifter, is screwed directly on the core barrel.

The boring rods in which the bits are screwed are hollow, and a constant Rods.
stream of water is forced down them by means of a steam pump of two-
horse power. This is necegsary in order to clear away the borings as fast
as made, as well as to keep the bits cool. The rods are driven round at
a speed of about 600 revolutions per minute ; but, of course, thie speed
can be regulated to suit the nature of the rock. The stream of water
passing down the rods is driven up outside and out at the top of the hole ;
any fissures passed through allow the water to escape, so that in boring
with the solid bit, the sides of the hole must be perfectly tight. The
hollow bit will not work in soft or very broken rock, since the core lifters
cannot act upon the cores to lift them; and neither of the bits wil
work in sand or clay, unless very stiff, owing to the body of the ascending
water destroying the sides of the hole.

In running the drill, but two men are necessary—the engineer and

fireman ; the engine consumes about three barrels of coal during the
24 hours.
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A suitable house, 18 feet by 20, can be erected at a cost of $100
to $150 ; the cost of this will depend on the season. It should be placed
near a large spring, or in some place where a plentiful supply of water
can be obtained for the use of the pump.

The following is a record of the borings in the Grand Lake coal field at
Newcastle Bridge, Queen’s county, New Brunswick.

1872, BORING No. 1. Ft. In.
December 19. Fine-grained shaly sandstone..........c.ccimeeniiiiiisieee 40 0
Coal shale, 4 inch coal..... .10

Do 2 inch do ..... .20

20. Do 0 .ecnniiinnnan .- .60

Do with pyntes (very ha.rd) w301

Bituminous shale........c.ueeeernnaescianerecene .0 4

Solid coal, surface seam..........oc.un... . 110

Bituminous shale and impure coal ... . 0. 10

Fine clay..ccccenresiirvnnsinrecnienes oo . .4 6

21. Fine shaly sandstone.. w4 9

Fine coal shale.......c.cceunnvernensencans R A

Shale and fine clay, wnth iron pyntes st reseernneee veens 2. 9

23, Fine-grained greenish sandstone............. - vveene Lo 0

Do Do with shale.............e... . 2.0

Do Do Do and fire olay .10

Dark, brown, and greenish shale ....cccccvviinincniiincenss 2. 0

! Hard grey shale, with fine clay... vessensenes 3. 0
Fine-grained sandstone, (grey micaceous). 8

Do Do wevennnnnes 0

Olive-green sandstone............. 0

Fine-grained grey sandstone.........ce.ecin. 9

24. Do do (MiCACEOUS)..crerrermmrreennens 3,0

26, Do do .10, 0

27. Do do (mwaceous) L2700

Do do.... ... cerenerraeeses . 6.0

28. Do do (mxca.ceous) teeeetenneennetanne 2. Q

29. No borings... hsereserserenminsssnaesas snsenstases srastien 4. 8

30. Greemsh-grey sandstone . 9. 3

1813. 3L do (coa.rse Erit) cevierrenianeees 3.0
January. 4. Grey sandstone, micaceous, with coarse bands.............. 9. 10
6. Do do  withiron pyrites........ R 6. 2

8. Hard, dark grey shale (mly), with thxn seams of coa.ly } 3. 8

Grey coal shale.................... T, resereseessnnetaeees .5 4

9. Fine-grained grey sandstone, (uncaceous) ceree .55

10, No borings......ce0eenn.e vt veseeiersrssarerentastasannses L7009
Fine-grained grey sandstone, (micaceous)... 8. 0
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BORING No. 2.

Commenced in rock at seventy feet lower level than the first.

1873, Ft.
February 17. Shelly grey 8andstone........cccceet sosnrese ceeserrarenns ceetioniene 4,
Fire-clay, grey shale and sandstone e 2,
Grey sandstone and fire clay.... - 1
Yellowish grey sandstone, (mlcaceous) . 3.
Do do (fine grit).. -~ 2
19, Fine grey sandstone (micaceous)...eewsses . 1.
Yellowish grey sandstone and fire clay.... w10,
Grey CONZIOMErALe..cuveriseriurerssenres cussessssssuceessossrssneses 1.
Yellowish grey sands'oone, (mieaceous) reesseesanenee 2,
Dark grey sandstone, B0ueeriennerrrennesnnanes erens 1
20. Grey conglomerate..ccc.erirreseace aae
Grey sandstone.........ueeneeennne
Grey conglomerate ...crecencesee
March 14. Fine grey sandstone... .eveess- asseenens
15. Coarge grey sandstone.......... toenssenen saaneesesrenees shabes seanes 20.
16. Fine grey sandstone, the last two feet contmmng fos- } 18.
sils and iron pyrites......... .
17. Grey shale (slate of Ma.tthew)
Grey sandstone, (micaceous)......
Grey shale, do ..
18, Grey sandstone...ec..cseresesensen
Grey conglomerate..... st ane e vasees sensssaasene Lo
19. Fine grey sandstone ....ueereeccenn 18,
20. Coarse quartz grit cornenrasneranueqaresse 2.
21. Grey shale... e 2
Grey sandstone ..................................... teesranse srsssssenses B
22. Dark grey shale... . 4
Fine-grained grey sandstone R X
Shaly grey 8andstone.........ccesreesceissoseiiimmesecmenneesosses Lo
Fine shale...........c 1.
24. Fine grey sandstone, (mwaoeous and pyntous,) thh 5.
seams of fire €laY..coveurerersernssinnne . }
Fine grey sandstone.......ee.s 9
Fine grey sandstone (fossils and iron pyntes) ....... 4
25. Coarse grey sandstone.... e e eareanesenes . 3
Coarse grey sandstone, thh fossxls and 1ron pyntes, band
of conglomerate. 1.
April 11. Greenish grey sandstone, very fins... 8.
12, Do do do (mMicaceous)...mmmen. 9.
14, Coarse grey grit......cccmummnciecasscnne
15, Fine dark-grey sandstone.
16. Grey conglomerate....uwmeesmen
- Grey shale.

R. W. ELLS.
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REPORT

ON THE

COAL MINES OF THE EASTERN OR SYDNEY COAL FIELD
OF CAPE BRETON, N.S.

BY
MR. CHARLES ROBB C.E.;
ADDRESSED TO
ALFRED R. C. SELWYN, ESQ, F.G.8,

DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA.

MoneTrEAL, May, 1873.

Ste,—Having in the course of last summer received instructions from
you to continue the survey and examination of the Cape Breton Coal
Fields, which was commenced in 1870 by the late Mr. Edward Hartley,
and having from various circumstances, beyond my control, been prevented
proceeding thither until the end of August, I devoted the remainder of
the season suitable for field-work to a preliminary survey or general
reconnaissance of the principal area occupied by the productive coal

Map and report. measures ; and to the collection of materials for an accurate topographical

Geological
atructure.

Mape, charts
and records
made use of.

Aoknowledge
‘ment of 88sis

map, and for a repert on the various collieries at present in operation in
the eastern or Sydney Coal Field.

In the prosecution of this work I have made many observations and
measurements bearing upon the geological structure of the region ; but,
however useful these may be in the future, they can scarcely be regarded
as sufficiently precise or comprehensive to justify any detailed statements
on this point upon the present occasion.

In the preparation of a map upon a sufficiently large scale to form a
basis for the determination of the structure of the coal field, I have availed
myself, so far as regards the coast lines, of Admiral Bayfield’s charts,
which at Sydney Harbor and some other peints I have verified in many
of the minutest details by triangulation and otherwise. For a portion of
the coast-line, and also of the interior of the country adjacent thereto, as
well as for the contours, and for the course of certain of the coal seams,
I am indebted to the records—kindly lent to me by the gentlemen inter-
ested—of elaborate surveys made by Professor J. P. Lesley, in 1862 and
1868, for various private companies ; and by Mr. B. 8. Lyman of Phila-

tance enq infor- delphia, in 1865, for Marshall Bourinot, Esq., of Sydney. I have also to



REPORT BY MR. CHARLES ROBB, C.E. 239

express my obligations to Messrs. Wm. A. Hendry, Deputy Commissioner
of Crown Lands, R. H. Brown, Manager of Sydney Mines, H. Poole, late
Manager of Caledonia Mines, E. T. Moseley of Sydney, F. N. Gisborne
and A. J. Hill, for access to maps and plans of the various properties in
which they are interested, and for much collateral information.

In every instance where advantage has been taken of surveys previously
made, I have been careful to verify and connect these, and to fix the
positions of the various pits and works, and the crops of the principal
seams by bearings and measuvements between prominent points. For
these purposes also, and for establishing the heights at many points, I
have made use of the plans and profiles of the Glasgow and Cape Breton
and of the International railways, at present in operation and connecting
some of the collieries with Sydney Harbor; also of the projected and sur-
veyed railroad line to Louisbourg.

This map, embracing the whole known area of the productive coal
measures in this district, and drawn to a scale of four inches to a mile,
is now completed, with the exception of some minor details,

For reasons already stated, and in compliance with your request, I seope ofpresent
propose to devote the following report to a deseription of the various col- "
lieries now in operation in the eastern Coal Field of Cape Breton, and to
the economical considerations suggested in connection with the future
development of this most important coal field. On these points some
details which were collected by Mr, Hartley, and referred to in your
Summary Report for 1870-71, will be embodied with my own obser-
vations.*

Without, therefore, on the present occasion entering into any details in
regard to the geological structure or topographical features of the region
of which this coal-field forms a 'part, I shall merely gzive such a slight
sketch of these as seems to be necessary in connection with the considera-
tion of the economic questions to be noticed in this Report.

GENERAL REMARKS ON THE EASTERN oR SYDNEY CoaL FIELD.

The land area occupied by the productive coal measures in the eastern
or Sydney Coal Field may, so far asnow known, be estimated at 200 ,,., (oo
square miles, being about thirty-two miles in length from north-west to gzgl;ggf;;geg&
south-east, by about six miles in width. It is limited on three sides by ®trex

the Atlantic Ocean; and towards the south-west by the out-crop of the
subjacent Lower Carboniferous rocks. This area forms the southern

* Much information on this subject, in a popular and practical form, is contained in
Brown’s “ Coal Fields of Cape Breton,” London, 1871; Rutherford’s “ Coal Fields of Nova
Scotia,” Newcastle-upoun-Tyne, 1871; Dr. Dawson’s Acadian Geology,” London, 1868 ;
and How's # Mineralogy of Nova Scotia,” Halifax, 1869.
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extremity of an extensive trough or basin, which is for the most part
hidden under the waters of the ocean, and which has been corrangated by
numerous subordinate folds, bringing the same coal seams repeatedly to
the surface along the north-east coast of the lsland, under the most
favorable conditions and circumstances for their extraction and shipment.
The whole coast is deeply indented by bays and channels approxi-
mately coinciding with the axes of these folds, and affording in the sea
cliffs numerous natural sections of the strats, and exposures of the coal
Good harbours, S¢ams.  Some of these bays also constitute excellent harbors, one of
which—Sydney Harbor—situated towards the centre of the distriet, rariks
among the finest and most commodious on the Atlantic coast of North
America. The cliffs are generally from thirty to eighty feet high, stand-
Heightand  ing perpendicularly and frequently overhanging the sea ; and the country
gharaoter *f  inland is of a gently rolling character, the highest altitudes rarely exceed-
ing 150 feet.
Such natural advantages, combined with its highly favorable geographi-
cal position, point to this district as probably the most important in the
Dominion for the supply of fuel to the numerous steamers navigating the
- Atlantic. During the few months of winter, when the more northerly
harbors are closed or obstructed by ice, a railway only about twenty-two
Louisbourg  miles in length, will connect many of the collieries with Louisbourg, which
Harbour. is also & fine harbor, and is said to be open and safe throughout the whole
year.
Aperegste The aggregate thickness of coal in workable seams outcropping on the
Sond sanms. shore, and for the most part exposed in the bays and cliff, is from forty to
fifty feet ; the seams vary from three to nine feet in thickness; they
generally dip at 4 very low angle, and appear to be very little affected by
faults or disturbances. As the strata all dip seaward, much of the coal
will be available in the sub-marine as well asin the land areas. From
experience at one of the collieries, to be hereafter described, it has been
Submarime  fully established, that with due caution and care these sub-marine areas
frens. may be worked to a large extent.
The coal is of the bituminous or soft variety, with comparatively little
Character ana Q1VeIsity in the quality of the different seams; all of which yield a coal
duslity of the  gxceedingly well adapted for general purposes, while that of some of
them is specially applicable to the manufacture of gas. Much of it will
compare very favorably with the best English coal. As compared with
the Pictou coal, regarding which very full details have been given by
Mr. Hartley in the Report of the Geological Survey for 1869, it is.
characterized on the whole, by a greater proportion of combustible matter,
and a smaller proportion of ash ; but on the other hand it usually contains
a greater amount of sulphur.
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COLLIERIES IN OPERATION.

I shall proceed to give some details regardmg the condition of the
various productive coal mines in this district at the time of my visit,
(October, 1872,) and also of those at which works were in progress and
expected to be in a condition for raising coal for the market during the
present season. For conciseness and to facilitate comparison, I have
tabulated such of the more prominent and important features at each Tables.
colliery as would conveniently admit of this arrangement.

The first table contains a list of the collieries to which reference is
made, with the names of the proprietors and managers, the date of
commencement, the extent of the properties, the number of men, horses,
and steam-engines employed, the total production, and the amount of
capital invested in works. It may be remarked, however, that from
various causes, none of the thirteen coal mines enumerated are at present
worked to their full capacity.

In the second table a description is given of the various seams worked,
analyses of the coal from each seam, and the depth and extent of the
workings, &c. Of the seriés of analyses given in the table, some were
made several years ago, and are here compiled from various authentic
records, chiefly contained in the works referred to on page Others
are taken from examinations more recently made, and not hitherto
published, but communicated to me by the proprietors of the various
collieries. A series of samples from twelve different collieries, collected
by myself last season, and believed to represent the average quality of
the coal in each, have been submitted to Dr. B. J. Harrington, Chemist
to the Geological Survey, for proximate analysis ; the results of which are
given in Table IL., while his accompanying remarks are introduced
under their appropriate headings in the text.

The details given in this Report are to be understood only as relating
to those seams which are actually worked on the several areas ; and the
quantities of coal stated as underlying them are only such as are estimated
to exist in these worked seams. Mr. Brown, in his ¢ Coal Fields and Coal
Trade of Cape Breton,” gives for most of the areas referred to in this
Report an estimate of the total amount of coal contained in all the work-
able seams underlying each.

The method of estimating the quantity of coals in the several areas is gstimation ot
as follows : The weight of a cubic foot of water being 62:5 pounds, the 2"* e
average specific gravity of the coal 13 ; the number of superficial feet in

an acre, 43,560, and the number of pounds to a gross ton, 2,240,

Thenw = 1,580 tons per acre of one foot thickness. Allow-

ing for irregularities, and for coal which for various reasonsis not available,

1,500 tons is assumed as the contents of an acre of coal one foot thick,
R
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which, multiplied by the number of acres in the area, and by the thickness
of the seam in feet, gives the total contents.

Bearings. The bearings given in this Report and in the Table are stated in rela-
tion to the magnetic meridian ; the variation of the compass for the year
in which the observations were made being 26° 10" West.

I. Tee SyYDNEY MINES.

Of all the coal mines in Cape Breton the Sydney Mines are not only
the first established, but by far the most extensive and important. In
1827 these mines came under the exclusive control of the General Mining
Association, a London company, who now hold under lease in the district
more than 80,000 acres, which are for the most part underlaid by large
Operations - workable seams of coal. From 1827 to the present time this company
"I have worked their mines regularly aud systematically, and jn the most
skilful and economical manner. From 1785 to 1827 the Sydney Mines
had been worked sometimes by Government, and sometimes by various
individuals and companies ; but always in a very desultory and imperfect
way. Mr. Richard Brown, the late manager of the General Mining As-
Yield of the gociation, states that the yield of coal from these mines during that period
from 1851027, had been 275,000 tons; only a little more than half what ought to have
been produced according to the area over which the workings extended.
The total quantity of coal which has been sold from these mines since
1827 is given in Table 1.
Seams to which Although other and important seams crop out within the area owned by
tions have bosn the Association, mining operations have been confined to three, known res-
confined. pectively as the Sydney Main seam, the Lloyd’s Cove seam, and the In-
dian Cove seam. Of these the Sydney Main seam is the only one now
mined, and is also the oge which has been by far the most extensively
worked in past years.
The following sections of the Lloyd’s Cove and Indian Cove scams are
taken from Mr. Brown’s elaborate section of the strata at this locality. The
Sectionsof  former is 728 feet of vertical distance above the main seam, and the latter
feame 460 feet beneath it. .

Lrovp's Cove Seawn. Inp1AN Cove Srax.

Ft. In Ft.In
Q0L coviossrncsnninsuinnnnsvnssessanise 2 0 Coal...... N 0 8
ClAY correrneerancsarsossornsensnnennsns 0 2 BRalE.ecreriiereirinrernentiiniesnien 0 1
C00L vevrerrss vonersorsrssass sossssonenen 0 6 C0al.siiirinniscisenisosesivernuenensns 4 0
ClaY wevsesrnssssrioreenuenenransseroene 01 ——
C0@l.ucrsrnnnsrcrinicnsnisinesnesonce 3 6 Total thickness.....eecsricesns 4 9

Total thickness....cesrsersrareess 6 3

These seams were worked to a small extent a few years ago by the As-
sociation, about eighteen acres of the former, and ten acres of the latter
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having been partially taken out ; but they were abandoned in consequence
«of their comparatively inferior quality, and the capability of the Main seam
to supply all present demands.

The Sydney Main seam is a solid compact seam of from five feet six Sydney Main
inches to six feet in thickpess, and of nearly homogeneous character
throughout. It dips N. 609 E. < 4°45° or one in twelve. Over an extent
«of about 1000 acres of the land area, and about 8,200 acres of the sub-Thickness.
marine area belonging to the Association, the seam is five feet nine inches
thick. Over 2,154 acres it is four feot thick. Of the land and sub-marine
area first named, together 4,200 acres, the coal has been mined over 867 Arsa mined
acres only.  Over seventy-five acres of this area the pillars have been
taken out, while in the remaining 792 acres they are still standing. The
sub marine workings have extended over seventy-four acres, with a mini-
mum thickness of eighty fathomsbetween them and the sea bottom. After
deducting the amount of coal extracted as per tabular statement, and Quantity of
that mmed previously to 1827, there remains of available coal in this seam stillavailable.
-88,800,000 tons.

In addition to the remarks given in the Table, I append the following
-detailed statements relative to the quality of this coal, as carefully tested Quality from
and analyzed by Professor Henry How of King’s College, Windsor, inznd sndsamiyss

Professor
t1871 ow
COMPOSITION OF AVERAGE SAMPLES OF THE WHOLE SEAM OF CoOAL.
By Medium Coking. By Fast Coking.
Moisture....oemeerens vrreeevaaen 3.04 Total volatile matters....cvsreeee  37.48
Volatile combustible matter... 31.14 (0742 N 62,52
.Fixed carbon...... teereasansrneasane 61.50
.Ash (reddish-brown)....ce.cuues 4.32 100.00
—_— Theoretical evaporative power 7.98 1b.
100.00 By Slow Coking.
Total volatile matters........... 29.70
Ooke..vuarvensen revsesssssesssennensse  10.30
Coke per cent..coesveressersraress 65.82 ’ 100.00
Theoretical evaporative power  8.45 Theoretical evaporative power 9.061b.
Mean coke per cent..coesieeeesnscnesens orseotetetnisanansnaens annes snsen esenennne 66.21
Mean theoretical evapPOrative POWOI..ccconireeniienssseniins sor seosoasesses 8.49
Ash per 08nt...civceeiirniertiiiinicins sseeees @ensensssnsenaasessarnasans 4.32
Sulphur per cent......’veeee s cireeseorsesnns 1.24
Specific gravity of average samples....... reoseren 1.30
Calculated weight of one cubic foot, unbroken... 8110
K i 8 & brokenisesees ceennenes eeee  54.50
Space for one tou, 2240 lb., on stowage (Economic Welght) ...... « 41.10 cubic feet
CoMPOSITION OF ASH.
Sand and clay....ccnerercooserenenne weooesssonneene 29,57
Peroxide of Iron. . 5133
Alumina.., CaeseesRRe eIt Leerer RS NSheL  FasaesEn SetRERSRLATISE 08 arRedPE B ben 4.84
.Sulplmta of lilna R 10.98

Lime... £5000 000 000D 0 0aNR00EeIIeRNIal IR AINIENNIIIT Rt anens vo eerenenmettiserenes 3.08
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Magnegia, teveseenernstressststssenaty setsrenasene
Phosphonc Acld “decided traces. P
Mangsnele,tra.ces .................................. hestennanennanseny 02

CRIOrine, trACeR..ciciumievmissesassstinssseeirensssssarsraisressssarsnes sosnne

(a8 RETURNS.
By G. Buist, Esq., MANAGER oF HALIFAX GAS WORKS.

Gas (average of 4 tests) per ton of 2240 1bs......... 000-.8200 cubic feet.
Coke % “ o« B s e ~1295 1b., of good guality.
Illuminating power of gas (average of 6 tests).......... 8 candles.

The details above given explain the well known high favor in which this:
coal has been held for upwards of forty years for domestic use, and also
for steam producing by those who have employed it carefully.

The mean theoretical evaporative power, or number of pounds of boiling
water which should be evaporated by one pound of coal, 8.49, compares
very favorably with the actual power of British coals, as found in the
Navy Trials in which I assisted ; these were :—

Average of 37 samples from Wales......coeveecres s 9.051b.
«“ 17« “  Newecastle.......c...... 8.37 Ib.
“ 28 # Lancashire............ 7.941b.
“ g « # Scotland ..uwe sreeeen 7.70 1.
“ 8§ & #  Derbyshire............. 7.58 1b.

This fact alone would always have been significant as indicating that the
Sydney coal should prove a good steamn coal ; but, since late experiments
‘have shewn that, when burnt in proper furnaces, the bituminous coals have
been found to give no smoke, and to have an evaporative power even
superior to that of Welsh steam-coals, it is now of the highest importance.
It is necessary to draw attention in this connection to the resemblance of
the Sydney coal to those bituminous coals which gave these results, in
containing a low percentage of ash........The Director of Naval Cons-
truction at Brest reported to the French Minister of Marine (about 1860)
¢ that the steam power of Sydney coal is little inferior to that of Cardiff
and equals that of Newcastle coal.”

¢ 'With respect to the amount of sulphur, I find that, after deducting
the harmless sulphur in the sulphate of lime of the ash, there remains but
1.24 per cent., or less than the average in 37 Welsh and 28 Lancashire
coals, which is 1.42 in both cases, and in 8 from Scotland which is 1.45,
so that this coal will compare favorably in this respect with these from
abroad, some of which are highly esteemed for steam purposes.”

RemarksbyDr.  Dr. Harrington appends the following remarks to the analysis of the

Harringlon  gample of Sydney Mines coal analyzed by him :—“A. compact coal, break-
ing with a rather rough fracture. Containsa little mineral charcoal, and
has numerdus thin leaves of carbonate of lime, running at right angles to
the bedding. It contains a good deal of visible pyrites disseminated.
through it, and gives a reddish-grey ash.”
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Surrace Works.—The coal is reached by vertical shafts or pits sunk
-guccessively further to the dip as the seam becomes exhausted within a
convenient distance from the shaft. The first shaft was 200 feet, and the shafta.
second 300 feet in depth. Both these shafts are now abandoned, and the
workings filled with water ; but the coal of the pillars, in those connected
with the second shaft, is still available, as well as that in a barrier fifty
yards in thickness, which has been left o protect the newer workings.

Now, and for many years back, the coal is brought to the surface by a
shaft called the Queen or C Pit. Itis 860 feet deep and 1360 yards
from the crop of the seam, between which and the shaft, as well as 1100
yards to the dip, most of the available coal has been worked out, to an
average breadth of nearly a mile. Inthis area, however, with the excep-
tion of the seventy-five acres above mentioned, nearly all the pillars
are still standing,

This colliery is capable of yielding at the rate of upwards of 700 tons
'per day ; at the time of my visit it was supplying 570 tons per day. Yield.

In connection with the Queen or C pit, which is thirteen feet in diame-
ter, there is a pumping shaft, eleven feet in diameter ; these are both
‘used as downcast shafts, and there is also a separate ventilating or upcast
shaft, eight feet in diameter.

The distance of underground haulage from the principal working faces Daderground
to reach these pits having become so great (now upwards of three quar-
ters of a mile) another set of shafis has been recently commenced 1320
yards further to the dip, which will reach the Main seam at a depth of 630
feet from the surface. These shafts are called the New Winning, and are
designed chiefly to command the Association’s extensive sub-marine area
adjacent to the Sydney Mines. Unfortunately in sinking them a great
influx of water has been met with at the depth of 300 feet, which the
small steam-engines temporarily used for the work have proved inadequate
toovercome ; and the operations have in consequence been suspended
antil the magnificent and powerful pumping engines, designed for the
permanent drainage of the mine, can be brought into action. These Enginesand
engines, and the other machinery connected with this colliery, all of which nery.
is of the most perfect and substantial description, are the exact counter-
part of those which have been recently erected by the General Mining
Association at the Foord Pit of the Albion Mines at Pictou, and have
been minutely described by Mr. Hartley in his report (Geology of Canada)
Report of Progress 1869-70, pp. 87-89. Further recapitulation of details
is, therefore, unnecessary,except to note that here the pumps are 20 inches
ingtead of 18 inches in diameter.

The machinery at the Queen Pit Colliery consists of a pumpmg engme
of 150 horse-power, 50 inch cylinder and 7 feet stroke, giving 6 feet Machineryat

A . N X the Quoen Pit.
stroke on the pump, 20 inches in diameter, which makes 13 liftg per
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minute and raises 90 gallons per lift ; this is capable of keeping the mine-
dry by twelve hours pumping. The steam is supplied to this engine by
four plain cylindrical boilers, 7 feet in diameter and 20 feet long, with
egg ends. There are four more ready to set up, each 6 feet in diameter
and 30 feet long. There is also a winding engine, 32-inch cylinder and!
6 feet stroke, 85 lbs. pressure on the boiler, or about 80 nominal horse-
power, furnished with steam by three cylindrical boilers, 6 feet in
diameter, and 25 feet long, with egg ends. In the same battery are four-
similarly shaped boilers, 5 feet in diameter, and 25 feet long, for the
supply of the underground slope engines. The winding engine is fur-
nished with a 4-inch flat wire rope, working over a 10 feet drum,
and is capable of bringing to the surface two tubs (as the small under-
ground cars are called) or one ton in less than a minute. The arrange-
ment of shutes, screens, and railway at bank are of the most substan-
tial and perfect description. The screens have thin quarter-inch
gratings, and about one—eighth of all the coal taken directly from the
mine passes through these screens in the shape of slack, only a small
proportion of which is saleable.

During the winter, whén the miners work about half time, and the coal
is not immediately required for shipment, it is banked. The bank usually
contains about 25,000 tons. The coal is drawn by the winding engine
while in regular operation up an incline from the bank foot to shutes, by
which it is deposited in certain regulated proportions on the screens, along
with the coal freshly extracted from the pit. From the effect of atmos-
pheric influences combined with extra handliug and moving, onefourth of
all the bank coal is in the state of slack.

The coal produced at this colliery is conveyed to the loading-ground or-
wharf at North Sydney by a substantial railway, four miles in length, with
self-acting incline at the wharf end, owned of course by the Association.
The gauge of this railway is four feet eight and a half inches, with rails-
of 56 pounds to the yard. The road is equipped with 174 waggons, each:
capable of containing an English (Newecastle) chaldron, or fifty-thres
hundred weight, and constructed to open at the bottom; and four loco-
motives of 16, 17, 27, and 30 tons respectively; the heavier engines
draw thirty cars per train, and consume altogether in this service
about seventy tons of coal per month.

The wharf is irregular in shape, capable of accommodating arid load-
ing eight vessels at a time, drawing from 14 to 22 feet of water.
Ample and safe accommodation is afforded in the harbor near the
wharf for loading, by means of lighters, vessels of a greater draught. The
average amount of coal which the present works and appliances are
capable of producing and shipping may be stated to be 550 tons per
day, or upwards of 150,000 tons per annum, which will be increased
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threefold when those at the New Winning are brought into opera-
tion,*

There is a good foundry and machine shop, built of brick, attached
to this colliery, furnished with several large lathes, planing and screw- foundry and
cuiting machines, boring mill, and all machinery requisite for the con-
struction and repair of steam-engines and of all the implements required
about the mines. The foundry engine is of 40 horse-power, with two
cylindrical boilers, 6 feet in diameter, and 30 feet long, and an auxiliary
boiler, about 3 feet 6 inches in diameter, consuming in all about
seventy tons of coal per month.

UnpEerexouNp Works.—The style of working which has been adopted
in this colliery since the commencement (as in all the others in this district)
is what is well known under the name of the pillar and bord or post and
stall system ; the only modification introduced having been the enlargement System of work-
of the pillars as the seam is worked further to the dip. From the bottom of "
the Queen Pit access is obtained to the dip workings by two slopes, diver-
ging, although nearly on the full dip; one commanding the northern, and
the other the southern part of the workings. These inclines or engine slopes
are over 1000 yards in length each, and are cut seven feet wide for three
sets of rails, forming rail or tramways of two feet guage, with suitable
crossing places. The rails are of wrought iron, 32 pounds to the yard;
and the slopes are worked by two pairs of horizontal stationery engines,
about 30 horse-power each pair, supplied with steam from the boilers on
the surface, and drawing the trains of tubs by a wire rope. The tubs or
small waggons used in the mine are built for the most part of sheet iron,
although some are of wood; they contain on an average 9% cwt. each,
and the train usually consists of about twenty tubs.

From the main slopes levels gre extended on either side in a direction
nearly north and south magnetic. These levels are 6 feet wide and 5%
feet high, and are also laid with a similar description of rails, over which
the tubs are drawn by horses. The dimensions of the bords and pillars
have varied at different parts of the works, the size of the pillars, as
already stated, having been increased as the works progressed further to
the dip. At present the bords or working-places are 163 feet wide, driven
on the level and parallel to the main roads, and the pillars are left from
30 to 40 yards long by 14 yards wide. The gate roads, 6 feet wide,
from the main levels to the working places, are driven about 20° off the
true dip, or N. 80° E. There is no regular cleat to this coal seam, but it is
found to work best in the direction and manner indicated. The coal is

* This calculation is based on the assumption of a regular yield throughout the whole
year. In reality the miners only work about half time in winter, and hence the produc~
tion during the shipping season is occasionally much greater than the average.
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cut in the usual way by holing in the bottom of the seam, shearing in the
sides, and bringing down partly by wedges set in a parting, about two

Biackcosl  feet from the bottom, and partly by blasting with gunpowder. Of all the
coal mined at this colliery, probably about 20 per cent, or one-fifth, is in
the state of slack: and as only a very small proportion of this finds a
market (the proportion of large to that of small coal sold being as 28 to
1) most of that made underground is allowed to remain there.

Ventilation.—The ventilation of this colliery is effected by means of
a furnace with 30 square feet area of grate, through which also the
exhaust steam from the slope engines is conveyed to the surface. The

Ventllation.  volume of air set in motion through the workings by this furnace amounts
to 28,500 cubic feet per minute. The air is drawn from above through
the queen or cage pit shaft and the pumping shaft, down the engine
planes, and back through the workings, guided by proper doors and
stoppings, to the furnace, from which it is discharged into the upcast
shaft, used exclusively for ventilating purposes.

So far as I can learn no faults or troubles have been met with in these
workings ; but occasionally portions of the roof have fallen in, and have
caused disaster and loss of life, such portions being apparently occupied
by the spreading roots of erect trees.

PropbucrioN.—The average annual production of coal for the market

Production sna from Sydney Mines, for the last fifteen years, is 104,428 tons. Itislargely

woe exported to the United States and the neighboring Provinces, chiefly for
domestic purposes. The selling price for many years has been $2.25,
per ton with 10 per cent. discount on orders for more than 2,500 tons.

II. Linean MINES.

These mines were first opened by the General Mining Association in
1854, upon an extensive and valuable tract of about fourteen square miles,
bounded on the east by the shores of Indian Bay and Lingan Basin, and
on the west by Sydney Harbor. This tract is underlaid throughout its
entire length (six miles) by several very important seams of coal, which
will be found to extend in a workable condition under the sub-marine
area of ten square miles also leased by the Association.
Eight workable seams have been found and proved on this area, com-
Forty fct ot PTISINg an aggregate thickness of not less than forty feet of good coal,
goodeoal:  hesides several others which have been discovered by boring and trial
pits, but whose precise dimensions are unknown. On the present occasion
I shall confine myself to a notice of only two of these seams, on which
collieries have been established.
The Lingan colliery is sitnated on the north shore of Indian Bay, about
twelve miles from Sydney. The mine is opened by a slope on a seam
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oight feet eight inches in thickness, called the Lingan Main seam, dipping
N. 82° E. < 12°-16°. At a height of five feet eight inches from the
floor of the seam, as will be found mentioned in the deseription, Table II.,
a clay parting occurs, which at its out-crop in the cliffs at Indian Bay is
only one inch in thickness, but at the working slope, half a mile west, has
increased to fifteen inches, and in a further similar distance west attains
a thickness of eight feet, splitting the seam into two, the lower portion
alone being there worked, and still maintaining its original thickness,
whilst the parting forms the roof. Taking the lower bench only of this
seam as available for working, the land and sea areas of the seam in the Q':?]":lﬂ,g of coal
Lingan tract ‘may be estimated to contain 78,800,000 tons of coal, of
which, supposing seventy acres to have been partially worked over, there
will remain about 78,000,000 tons.

The Lingan mine coal is highly esteemed ; and is specially adapted for
the manufacture of gas, for which purpose it is largely exported to Boston
and New York, and formerly also to Halifax; it is said to yield not less
than 9,700 cubic feet of gas per ton. Owing to the ocourrence of a
pyritous band about two inches in thickness, and fourteen inches from the Pyritous band,
roof, the coal, after being mined, has to be carefully screened and
hand-picked before shipment, to free it from this deleterious ingredient.
This coal is also much esteemed for blacksmiths purposes, and for the
quality of its coke.

As regards its character as a steam coal, Professor How remarks :—
“'The ash is very low in all parts of the seam, the average of the whole Beport, by Pro-
being only 306 per cent. This gives great evaporative power to the coal,
and hence, according to late results, it should be valuable for steam
purposes. The mean of all my experiments gives for the theoretical
evaporative power of the coal 9-19 lbs. as the amount of boiling water
which should be evaporated by one pound of coal. This is somewhat
above the practical result, even from Welsh steam coals, in our British
navy steam trials, which gave the highest weight, viz., 9:05 lbs. As it is
now known that bituminous coal can be made to give, without smoke,
greater heating power than Welsh steam coals, when their ash is low, a
bituminous coal like this of Lingan assumes a new value. . . . I find
that the average percentage of ash from fourteen analyses of North of
England coal is 3-77, while the Lingan gives only 3-06 per cent., so that,
in proper furnaces, it ought to prove a very good steam coal indeed.”

Dr. Harrington’s remarks on the sample of coal from this mine, sub-
mitted by me, are as follows :—* This is a clear, bright coal, and contains
a considerable quantity of mineral charcoal, but no visible pyrites. On gemaris by Dr.
account of the small amount of ash, as well as of sulphur (as compared B8t
with the other coals examined), it may be considered as the best of all
the samples of Cape Breton coal which have been submitted to me for
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analysis. It could scarcely be said to coke, but swelled up into a light
porous mass. The ash is of a light grey color, with a slight reddish tint.”

Without pausing to notice the earlier workings at Lingan mines, I shall
proceed to describe the present state of the colliery.

SurracE Works.—The coal obtained in this mine is brought to the sur-
face by a slope sunk from the crop on the full dip of the seam, and to a
length of 704 yards, extending about 66 yards under the sea. This main
slope islaid for the most part with a double track railway, two feet gauge,
worked by a wire rope connected with the winding engine at the surface,
which also raises the water from the levels below the sea to the adit. This
is a high pressure engine of 40 horse-power, 28-inch cylinder, and 6 feet
stroke, working the pump, and two drams on one shaft. The arrangements
are adequate to a production of 300 tons a day.

From the slope and bank the coal is conveyed to Lingan Harbor,
distant about one mile, by a good railway, running straight, and with
uniform, descending grade, with self-acting incline 342 yards from the
wharf upwards. The railway is 3 feet 64 inches gauge, laid with T rails,
85 to 65 pounds to the yard. The rolling stock consists of 100 waggons,
carrying two tons each; and an English-made saddle-tank locomotive
engine of 9 tons weight.

The depth of water at the wharf gt Lingan Harbor is 16 feet at low,
and 20 feet at high, tide, but this depth has to be acquired and maintained
by dredging, and the harbor is rather difficult of access for vessels of any
considerable draught. The wharf is provided with three shutes, and in
conjunction with the railway, as at present equipped, is capable of
shipping 600 tons per day, or double the present maximum production of
the mine.

For harbor and wharf service a small tug-steamer and steam dredging
machine are owned by the Association and employed in connection with
this colliery. The tug consumes about two tons of coal per day when in
full work.

UxperaROUND WoRKS.—These are regulated on the pillar and bord
system, as at Sydney mines. As already noted, access is obtained to the
underground works by a slope from the crop, provided with a railway, and
commanded by a stationary steam-engine at the surface. The slope is 8
feet wide. From it, levels 6 feet wide are extended S.E. and N.W. on
the strike of the seam, at distances of 110, 220, 440 and 704 yards res-
pectively from the crop. The first and second levels are about one mile
in length, extending to the sea; the first affording a natural drainage
to the mine to that depth, the slope being about midway between the sea
and the end of the level. The coal to the rise of the first level, and that
between the first and second levels, has been for the most part worked
out; in the other workings the pillars are still left standing. The dimen-
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sions of the pillars vary according to the depth, being 5 yards square at
the upper, and 22 yards by 5 yards, at the lower levels. The working places
are turned to suit the cleat of the coal, and vary from 5 to 6 yards in width.

The main slope and levels are laid with T rails, 22 pounds per yard ;
and the gate-roads and working places, with bridge rails, 16 pounds per
yard. The number of tubs at present in use is seventy; capacity half a
ton each. Six-of these are hoisted at once with a single rope, and eight
or nine when worked with two ropes; the average number drawn to the
surface per day is 700. In the pillar workings the slack is left in the
mine, in the rooms it is brought to the surface. I may here remark that,
although the workings have been extended some distance under the sea,
there is no difficulty in draining the mine. Two pumps, 8 inches and 6
inches in diameter respectively, with 4 feet stroke and 16 strokes per
minute, fixed in the lower levels, and worked by the stationary engine at
the pit head, are found amply sufficient to keep the mine clear of water, Drainage.
That portion of the workings belonging to the sub-marine area accumulates
only one ton of water per day; an important fact with reference to the
practicability of working such areas.

Ventilation.—There is very little gas in this mine except in the deep
workings, and by simple precautions all danger from this source is obviated.
The air passes down the engine incline and through the workings, and
returns by an upcast slope, about 40 or 50 yards to the north, commanded Ventilation.
by a furnace with about 30 feet of grate surface, discharging by a shaft 27
feet deep, and chimney, 32 feet high and 9 feet square. The average
quantity of air set in motion through the mine is 15,500 cubic feet per
minute.

PropucrioN.—The average annual production of coal at this mine
during the last fifteen years has been 29,744 tons ; but it is capable, even
with the present appliances, of supplying three times that amount if Produotionsnd
required. In the fall of 1866, not less than 8,000 tons were shipped in
one month. The selling price has hitherto been $1.75 per ton, or fifty
cents less than the Sydney coal.

BARRASOIS AND BRIDGEPORT MINES.

Although this Report is intended to refer only to such collieries as
were actually in operation at the time of my visit, I may here give a
brief notice of two other localities where operations have been carried
on by the General Mining Association, but which are at present sus-
pended. The first of these is the Barrasois Mine, opened on thg Lingan: sarrasois mine.
tract, close to the sea shore, and two miles west from Lingan mine, on a
seam overlying the Lingan main seam by 4567 feet vertical thickness.
These workings were instituted for the purpose of securing possession of
one of the five square miles sea areas connected with the Lingan tract.
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The Barrasois seam is ten feet eight inches thick, of which, however,
two feet at the height of six feet from the floor consist of a fire-clay part-
ing, probably rendering the lower bench only workable. It dips N. 80°
E. < 12°-16°, A pair of slopes, 7 feet by 6 feet, have been driven 874
yards in a direction somewhat to the north of the true dip, in order to
reach the sea within the shortest distance ; and levels have been driven
eighty-eight yards to the east, and forty-four yards to the west of the
slope, to win the sea area only. The coal is of excellent quality—best
adapted for domestic purposes—but little of it has been mined, and no
record seems to have been kept as to quantity or disposal.

The General Mining Association have also worked to some extent on
their Bridgeport tract of two square miles, situated on the south shore
of Indian Bay. This mine was in operation for twelve years ending
in 1842, when it was abandoned, owing to the reduction in the
demand, and want of facilities for shipping. The following brief descrip-
tion of these works is from Mr. Brown’s * Coal Fields of Cape Breton,”

« Coal Fields of P. 85 :—* A level was driven from the outcrop along the strike of the

Cape Breton.”
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seam, now known as the * Phelan seam.” As the level proceeded to
the southward pits were sunk at intervals of about a quarter of a mile,
from which the coal was raised by horse gins. At the face of the cfiff the
seam consisted of an upper bed, three feet in thickness, and a lower
bed, five feet three inches in thickness, separated by a four-inch layer
of ghale ; but, as the level advanced, the layer of shale gradually in-
creased, until, at the distance of half a mile from the shore, it attained
a thickness of 28 feet. Beyond this point it rapidly declined, and, at
a trial bore-hole, 300 yards to the dip of the level, it was found to be
only fourteen inches thick, the upper bed of coal being three feet six
inches, and the lower six feet in thickness. In the first instance the
coal was brought out of the level and boated off to vessels at anchorin
the open bay; but in 1833 a light railway, two miles in length, was laid
from the pit along the sand beach to the harbor, which was adapted only
for vessels drawing 11 feet of water when loaded. The Bridgeport is
a good domestic fuel, but not equal to the Sydney coal; on the other
hand it is more valuable as a gas coal, yielding nearly 10,000 cubic feet
of gas per ton. Its constituents by analysis are :

Volatile Matter . . . . . . . . . 33-20
Fixed Carbon . . . . . . . . . 61°39
Ash . . . . ¢ . 0 e - 541
R -—_—
100:00

This is a very valuable tract, as it is underlaid not only by the seam
referred to, but by others of greatimportance, particularly the Ross seam,
to be hereafter noticed, lying at a vertical depth of 210 feet below the
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Phelan seam. The opening of the International railway, which crosses the
area about half a mile inland from the old works, will afford a convenient
outlet to an excellent wharf and harbor.
The quantity of coal contained in this tract in the seam which has been Quantity of

partially opened may be estimated at 12,600,000 tons, and the total quan- B Bﬂdler
tity raised and sold at 156,000 tons.

III. Viororia MINE,

This mine was established in 1867 to work a sub marine area of
four square miles on the east side of Sydney Harbor, access to which
is obtained from the west end of the Lingan tract of the General
Mining Association, where within a breadth not exceeding one mile,
measured at right angles to the strike, probably all the coal seams
of the district, with an aggregate thickness of over fifty feet of coal, crop
out in the cliffs, dipping to the north at an angle of about 40°. These yymberana
have been fully described by Dr. Dawson in a Report dated August 29th, Shickem of iher
1868, a summary of which is given in Mr. Rutherford’s ¢ Coal Fields of
Nova Scotia,” pages 40 and 48. Probably at least six of these seams,
represgnting an aggregate thickness of about thirty-six feet of coal, are of
workable dimensions and conditions; and the breadth of the area is such
that, with the high dip specified, and provided no faults intervene, all
the coal which could be economically extracted from these seams will be
included within the area. Most of them will, no doubt, be traced in con-
nection with those found at and in the vicinity of the Lingan and Barra-
gois mines, although in different conditions.

The Victoria Mine is upon a seam which has hitherto been called

(from the name of the person who originally worked it) the Ross seam*.
It is six feet ten inches thick, but yields in working only five feet six
inches of good clean' coal, with roof and floor of unexceptionable quality.
The quantity of coal within the area in this seam, and to a depth of 4,000
feet, which may, perhaps, be regarded as the limit to which it can be econo-
mically worked, is 15,650,000 tons, of which only 55,960 tons have been
extracted.

The quality of this coal, as will be seen by the analyses in Table II, uality of the
is excellent; and this is further corroborated by the fact that, with the com ™ "¢
exception of the Sydney Mines coal, it has always commanded a higher
price than that of any other colliery in the district. It is chiefly used
for household and steam purposes, and is not considered good for gas.

Dr. Dawson, in giving his analysis of this coal,.adds :—* The coke is coye,
vesicular and of excellent quality, and leaves very little ash ; so that, on

* As there is another important seam of coal in this district, which has been long known
as the Ross seam, and which cannot be regarded as identical, I propose that the one here
referred 1o should be designated by the name of the Victorie seam.
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the whole, this may be regarded as one of the finest coals in Cape Breton
for any of the uses to which bituminous coal is applied.”” The slack coal
isalso excellent for blacksmiths purposes.

ol workinge. ~ The mine is now worked by a slope upon the full dip of the seam N.
30° W. < 38° 30, situated seventy or eighty yards from the sea shore.
It was first opened by a slope which was carried down 320 feet, 282
yards to the west of the one now used, and some bords were worked;
but having too little cover, and being in danger of invasion by the sea,
these workings had to be abandoned. It may be remarked, however,
that, although there is a connection between the new and old workings,
no perceptible increase of water has been experienced, and the mine suf-
fers little or no inconvenience from this cause.

Surrace Works.—The new slope above referred, to was opened in 1870,
and is worked by two horizontal steam engines, coupled directly to one shaft
carrying winding drums, 10 feet in diameter, with wire rope 1} inches dia-

Buogines. meter. These engines are of about 120 nominal horse-power, having 22-
inch cylinders, and 4 feet 6 inches stroke, with 50 revolutions per minute,
and 30 1bs. of steam on the boiler, being of course calculated to work to

Boilers. much greater depths than now attained. The boilers are seven in number,
plain cylindrical, 8 feet in diameter and 36 feet long ; of which, however,
only three are at present required. The tubs, carrying about one ton
each, are hoisted two at a time on a species of trolley, cage or carriage,
constructed to suit the steep angle of dip, and running on the slope rail-
way ; this cage is also in part constructed as a water tub to drain the
deep workings. By these arrangements two tubs of coal can be brought

Daily'produc- t0 the surface in three minutes, or forty per hour, equal to a production of

o 500 tons per day, although from various causes the production has hitherto
been limited to a maximum of 100 tons per day. The total quantity sold
in 1872 was only 20,000 tons. )

Pumpingma- At the New Works a pair of pumping engines have been erected,

ouinery: although not yet brought info regular operation. They are direct-acting
condensing engines of about 50 horse-power, with inverted cylinders, 22-
inches in diameter, and 20 inches stroke, working at a reduced speed a
plunger pump, 11 inches in diameter and 6 feet stroke ; and designed to
lift the water the entire height from the lowest workings to the surface,
The mine, however, makes very little water in the lower levels, (although
under the sea) except what percolates along the coal seam from the old
workings. Here a horizontal high pressure engine, cylinder 12 inches in
diameter and 43 feet stroke, geared 8 to 1, works a plunger pump, 8
inches in diameter and 4% feet stroke, giving 16 strokes per minute,
which draws the water (forty gallons per minute) from a depth of 309
feet, and in conjunction with the water tub at the new slope, drains the
mine in twelve hours working. There are also a pair of small auxiliary
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steam engines, 8-inch cylinder and 16-inch stroke, for hoisting the bank
coal, &c. The coal from this mine makes about one fourth slack, which
is all either sold or used on the works.
No shipping place being available in the immediate vicinity of the mine, Shipping place.
the coal is conveyed over a railway to a point three and a half miles higher
up the harbor, and immediately within the South Bar, where a commo-
dious wharf has been erected. Both railway and wharf belong exclusively
to the company, and were completed only three years ago: no consider- Biiway and
able quantity of coal having been previously shipped by the company.
The railway is of the usual English, or 4 feet 8%-inch gauge, with T rails,
45 pounds to the yard. It is furnished with thirty-two coal waggons, Weesons.
(and there are ten more in course of construction) each capable of carry-
ing five tons, and opening at the bottom with double doors ; also one tank
locomotive, 164 tons in weight, sufficiently powerful to draw eighteen or
‘twenty loaded cars at a fair speed. The wharf is five hundred feet long,
with five shutes for loading, and at low tide can accommodate at one time
four vessels, drawing 28 feet of water, and two of lighter draught, say 10
feet
The new slope—15 feet by 9 feet, with two tracks, 4 feet 6 inches
.gauge—is now about 850 feet in depth, measured on the angle of dip, with
air courses, 8 feet by 53 feet, thirty feet distant on each side.
UxpzEraROUND WoRES.~The levels are all driven to the west of
the slope, as, until a considerable depth is attained, they cannot be
extended far in the opposite direction without encroaching on the land
area belonging to the General Mining Association. There are three main
levels, T or 8 feet wide, each about 420 yards in length ; the lowest being poyes.
1aid with a substantial railway, 2 feet gauge, with bridge rails, 15 pounds to
the yard. All the coal extracted in the upper levels is shot down to the
owest, to be hauled on the railway to the cage at the foot of the engine
slope, either directly or on the counterbalance system, as described by Mr. System of
Hartley in his Report (Geology of Canada, 1869, page 93.) The bords ™™
extend over 400 square yards, worked out, but the pillars left standing.
"The size of pillars and bords has varied considera.bly, and need not here
be minutely detailed. The former are generally 23 yards long and 8
yards wide ; and the rooms, 6 yards wide, are driven about S. 80° W.,
-the cleat being N. 76° W.
In workmg this seam the average thickness of good coal taken out is
five feet six inches; the lower six inches, being of inferior quality, is left
in. A remarkable peculiarity in the mechanical structure of this coal is,
that owing to its peculiar toughness and the fact that the cleat runs Direction of the
almost parallel with the direction of the seam, (both being due probably
4o the compressing forces which have thrown the seam to such an unusu-
-ally high angle) the coal comes out in long and comparatively thin parallel
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blocks, sometimes more than six feet in length. Another noteworthy
feature, which may also be connected with, and throw light upon the

Corrugations or geological structure, is that three or four heavy rolls or corrugations have
been encountered, extending through all the workings to the rise, and
dipping at an angle of 80° to the east, rendering it necessary to cut down
portions of the roof at the points where they occurred, and in one instance

Sandstonenter thus admitting water from the old workings. A large mass of very hard

coal. tough sandstone intcrcepted the coal at the end of the lower level, but
was found to be of very inconsiderable thickness, and on cutting through
it, the seam was seen to have increased to ten or twelve feet in thickness
for a certain distance. Similar phenomena have been found to ocecur in
connection with the Block House seam, which will be hereafter more
specially referred to.

Gas, Ventilation.—There is a considerable amount of gas developed in
this mine, and in some places to an extent which renders great caution
necessary ; but naked lights are systematically employed, except in the
morning, when some of the rooms have to be examined with a safety
lamp ; and no accidents have occurred from this cause except such as
are directly attributable to carelessness.

Arrangements Until very recently no special arrangements for artificial ventilation

or ventilation. .
were employed, but an underground furnace has lately been introduced

.in the upper end of one of the slopes, thirty feet west of the engine
slope, which, by means of two upcast vertical shafts, furnished with
chimneys, effectually ventilates the mine.

PropucrioN.—The average annual production of this mine during the
three years since the railway and wharf were brought into operation, is

Eroduction snd 14,900 tons. This has been chiefly sold in the British Provinces for
domestic and steam purposes. The selling price hitherto has been $2.00
for large, and ninety cents for sluck. The slack is all sold or otherwise
utilized.

IV. INTERNATIONAL MINE AND RAILWAY.

The International Coal and Railway Company of New York, acquired

in 1863 an area of four square miles, situated about half-way between
Sydney Harbor and Cow Bay, about the centre of the Glace Bay basin, .

and adjoining the Bridgeport area of the General Mining Association.

The breadth of this property is not less than three miles in the very

heart of the productive coal measures; and it is underlaid by at least
Twenty.two feet four most important seams, with an aggregate thickness of twenty-two
conl. feet of workable coal; affording scope for the establishment of several
collieries ; and as the angle of dip is very moderate, the lowest seam

which crops out on the property (the Ross seam), will be reached at

240 yards beneath the crop of the highest. Hitherto mining operations.
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‘have been confined to the Harbor seam, being that nearest the centre of

-the basin, or the highest in the area; its thickness is from five feet six m"kﬁﬁﬁff
inches to six feet of good coal ; and it has been proved to extend entirely seam.
across the area, or over two miles at its out-crop, I estimate the quantity

of coal contained in this seam on the property, at 5,000,000 tons, of which,

only about 840,000 tons have as yet been extracted.

The quality of this coal is excellent, although hitherto perhaps worked Qulity of the
$00 near the crop ; it bears the character of being unusually hard, compact
and free from sulphur and shale. It has been chiefly used for thé manu-
facture of gas, for which purpose it has been largely exported to New
York, and it is said to yield 10,000 cubic feet of 16-candle gas, and Gas.
1,470 Ibs. of good coke to the ton. It is also held in high estimation as a
steam coal, making a strong, hot fire, and is certified equal to the best
West Hartley (North of England) steam coal ; although the clinker is Clinker.
somewhat apt to adhere to the furnace bars.

The mine was first opened under the name of the Union Mine, five 0ld workings.
years before the present company came into possession, by a level driven
on the seam from the base of the cliff at the sea shore ; at 176 yards inland,
shis level is connected with a slope, 150 yards in length, to the crop. A
second level was also carried south 400 yards at a distance of about
eighty yards to the dip from the former, and workings to the rise, to the
extent of seven acres, on the pillar and bord system, were carried on
systematically and economically, but no pillars extracted. The drainage
was effected by means of a horse-power pump which raised the water
from the lower level to the sea level. The great obstacle to the success of
these operations was the want of a proper shipping place.

On the International Company coming into possession, their attention ruiemations
was first directed to remedying this defect by building, in conjunction Co™®"Y:
with a new colliery on a more extensive and permanent scale, a railway
to Sydney Harbor, and a wharf which should at the same time accommo- gy yay ana
date all the other collieries in the vicinity and along the line. From "a**
warious causes, however, which it is unnecessary here to detail, it was not
until the autumn of 1870, that these works were completed and put into
operation. Productive work at the colliery was also suspended during the
greater part of 1872, and resumed in September of that year.

SurkaceE Worgs.—The new colliery is situated at the distance of 700
yards from the old slope, or half a mile from the shore. A vertical shaft,

14 feet 6 inches by 6 feet 6 inches, has been sunk 96 feet deep, or 16
feet below the water-level of the seam; and by bratticing off in equal
divisions this shaft is used for winding, pumping and ventilating purposes.
The arrangements at the pit-head are very complete and substantial. The
tubs, each containing half a ton of coal, are raised to the surface at the

rate of 1,200 per day by two horizontal high-pressure engines coupled ; gipne
s .
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with 16-inch cylinders, and 8 feet 6-inch stroke. The steam is supplied by
two cylindrical boilers, respectively 3 feet and 5 feet in diameter and 25 ,
feet long. The winding drums are 6 feet in diameter, with 1-inch round
steel wire rope. The present arrangements are adequate to a production
of 600 tons per day; but the actual production at the time of my visit was
200 tons from the pit and 150 tons from the bank.

In connection with the surface works at this colliery there is a good
machine and repair shop built of brick, 60 feet by 36 feet, and two engine
sheds 40 feet long; the repair shop is provided with all suitable tools,
and the motive power is supplied by & horizontal engine, 12-inch cylinder
and 2 feet stroke ; there is also a turn-table for the railway.

INTERNATIONAL RAILWAY.

From the above described colliery to Sydney Harbour a railway twelve-
miles in length, and a commodious wharf at the terminus on the harbor,
have been constructed by the company, and are now in regular operation.
The railway is 4 feet 8% inches gauge, laid with rails, 56 pounds to
the yard, connected by wrought-iron fish-plates, and in every respect
built and equipped in the best modern style. The grades are very light
not exceeding 1 in 200 with, and 1 in 160 against the traffic. A
great part of this railway, as in many similar instances, is ballasted with
the slack, or small coal from the mine ; but although admirably adapted
for this purpose, it is to be regretted that a better application has not
hitherto been found for such valuable material.

The International railway is stocked at present with 200 cars, opening
at the bottom, each capable of carrying five tons of coal, and three
English-made tank locomotives, with six wheels coupled, and of 25 tons
loaded weight. These engines are each capable of making three trips per
day, drawing 85 cars or 175 tons of coal each trip, with an expenditure
of 24 bushels, or one ton of coal. At the terminus on Sydney Harbor
is a turn-table and engine house, offices, &c.

The wharf is situated about one and three quarters of a mile from the
town of Sydney, and is 1,000 feet in length by 85 feet wide, with three
tracks, and seven sets of turn-jables, windlasses, shutes, &c., capable of
loading, at low tide, seven vessels at once, with a draught of water up to
30 feet.

UNDERGROUND WORKS.—As these have only recently been instituted
at the new colliery, and as Thave already briefly described the old works
there is not much to be recorded respecting the former. The new and
old works are connected on one of the levels. The system adopted is to
drive level, or nearly level, bords north and south 6 yards wide, with
pillars 8 yards wide and 22 yards long, with full rise headways, and incline
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horse-roads. There are at present about 200 tubs in the mine, holding half
a ton each. The railways underground are of 2 feet 8 inches gauge,
mostly laid with strap rails or flat bars, 2% inches by § of an inch. The Underground
slack made in the mine amounts to about one-fifth of the whole, only a
small proportion of which is saleable under present circumstances.
Drainage.—For drainage (below water level) a small direct-acting Drainage.
pump was erected at the bottom of the shaft, supplied with steam from the
boilers at the surface. This requires 14 hours pumping per day to drain
the mine, but a larger and more perfect (“ Cameron Special”) 8-inch
pump, worked on the same system, was in readiness and about to be
applied at the time of my visit.
Ventilation.—The ventilation of this mine hitherto has been attended Applisnces for
with no difficulty, and no furnace stoppings, or other specla.l appliances
for this purpose have been required, the natural currents of air generated
by the arrangement of slopes, shafts, and levels, being found to be ade-
quate for this purpose.
PropucrroN.—The average annual quantity of coal raised and sold Pebdnction €
from this colliery for the last four years is 27,175 tons. As already Goal
stated it has hitherto been chiefly exported to New York, for the manu.
facture of gas at the' Manhattan Gas Company’s works., The selling
price delivered free on board at the International wharf, averaged last
season $1.75 per ton.

V. Lirrie GrAce Bay MiNgs.

These works were commenced in 1858,by Mr. E. P. Archbold,of Sydney,
now of Halifax, who leased an area of 1640 acres, or over two and a
half square miles, and transferred it in 1861 to the Little Glace Bay
Company, chiefly composed of Halifax capitalists, who have worked the
mines with little intermission and more or less profitably ever since. For
some time previous to the abrogation of the Reciprocity Treaty between
the British Provinces and the United States, these operations are said to
have been conducted so successfully as to have enabled the directors to
pay dividends of 40 per cent. to the shareholders. Since that tlme, Dividends of
owing to the limitation of the market, the works have not been so 40per oent.
vigorously prosecuted, although capable of producing,even with no greater
amount of openings and appliances than already exist, nearly double the
average annual production hitherto.
This area is situated about sixteen miles from Sydney, adjoining to the
east that of the International Company, and is most favorably situated
both as regards its position in the coal field and facilities for shipment.
1t embraces the entire land out-crop of the Hub seam, the central or upper-
most and the thickest of the series; and a large proportion of that of
the Harbor seam, besides being underlaid, at a maximum depth not
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exceeding 700 feet from that last named, by three thick workable seams,
and at a somewhat greater depth, not yet determined, by two others
of importance. These seams represzent an aggregate thickness of not
less than 42 feet of good, workable coal.

The total thickness of the Hub seam is nine feet ten inches, of which
the upper portion, one foot eight inches thick, being of inferior quality is
not taken out except in the muin level. The land area underlaid by this
geam is about 150 acres, of which probably 57 acres have been partially
worked out, leaving an available amount of 1,248,000 tons, besides the

Thickuess of the pillars, none of which have been robbed. The Harbor seam, five feet six

Harbor seam.

Gas.

Stack.

. * Duncan.”

inches thick, includes 970 acres, of which, supposing twenty-eight to have
been worked out, there will remain 7,820,000 tons besides the pillars.
These seams dip, at the point where they are worked, N. 60° E. <4° 40!
or 1in12.

The coal produced from these seams has been chiefly used for gas and
steam ; that from the Hub seam being specially adapted for gas, for which
purpose it has been for many years used by the Halifax Gas Company,
and exported to the United States. It yields nearly 10,000 cubic feet per
ton of 15-candle gas, contains an exceedingly small proportion of ash,
and makes an excellent coke. The slack coal, amounting to about one-
fifth of the whole, is much esteemed for blacksmiths uses, and is all
saleable. The coal from the Harbor seam is characterized by the presence
of a somewhat greater proportion of ash, but in other respects is equally
good with that of the Hub. The following is an extract from an official
report on the quality of these coals, made at Halifax on behalf of the
Admiralty :—

H. M. 8. ¢ Duncan,”
Halifax, 12th April, 1867.

Degcription |Percentage of]
of Coal. |Clinker Ash. Smoke.

b3

Harbor Vein.| 6.79 | 2.12 |Dark brown, and considerable in quantity.
Hub “ {428 | 1.63 [Light brown, and considerable in quantity.

" Both of these coals light up quickly, raise steam fast, burn well and
cleanly, and generate steam well. They produce a very moderate amount
of clinker and ash. The smoke from the Harbor vein coal is considerably
more than that from the Hub vein, and much darker. The deposit of
goot is considerable in both kinds.

Tested for carbon, the Harbor vein coal contains 83.5 per cent., and
the Hub vein 80.9 per cent., and therefore in this respect are nearly
equal to Welsh ; which is furtiier corroborated by the fact that the average
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daily expenditure of Welsh and Glace Bay coal in the lathe-room boiler
is as nearly as possible alike, the Harbor vein having slightly the advantage
of the Hub vein.

Being similar in their nature to North of England coal, they are not
liable to make smalls nor dust ; and would therefore stand trans-shipment
without much deterioration.

I am therefore of opinion that both of the coals are well suited for the
use of H.M.S. ships, particularly if treated in the same way as ordered
by the Admiralty respecting English coals, viz: mixed with Welsh in
proper proportions.”

(Signed,)
Ebpwarp O. CricHTON,
Chief Engineer.

Surrace Works.—The Hub seam was opened for regular working in
the first instance by a slope situated 100 yards from the shore at the west
side of Little Glace Bay. This slope, which is 12 feet wide by 5 feet high, siope.
with double track railway, is 400 feet in length, driven through the rock
at anincline of 1 in 4 to cutthe seam 100 feet vertically beneath the sur-
face, and 800 yards from the crop. Levels have been driven on either side Levels.
of this slope to win the coal to the rise. Recently a vertical winding shaf,
13feet by 9 feet, has been sunk to cut the seam 200 yards further to the
dip, and 500 yards north from the slope. This shaft is 129 feet deep ; it shats.
is connected by levels with the former workings, and at both points separate
shafts have been sunk for pumping and ventilation, For working the
slope there are two horizontal high-pressure engines coupled, the combined
power of which may be about 80 horse-power. A separate pumping engine Engines
of 18 horse-power, originally used at the slope, has been transferred to
the new pits to serve both for pumping and winding. The steam for these
engines is supplied by four plain cylindrical boilers, 3 feet in diameter Boters.
and 30 feet long. There is & repair shop with a small auxiliary engine
at the slope works. A railway one and a third mile in length from the naitway.
new pits, and about one mile from the old works, connects this colliery
with the harbor at the mouth of Little Glace Bay Brook. It is of the
usual English, or 4 feet 8% inches guage, laid with rails weighing 45
pounds per yard, and is equipped with 48 waggons, each capable of carry-
ing 4 tons, and one 18-ton locomotive tank engine.

On the Harbor seam the workings have hitherto been reached from the workings on
surface by two shafts, 27 feet and 40 feot deep respectively, but the sewm -
amount of work done at these pits, being so near the crop, has been com-
paratively limited, and has been almost discontinued so far as the produc-
tion of coal is concerned. Only one shaft i3 now in use for pumping pur-
poses, by means.of an 18-horse-power steam engine. This colliery is
within 60 or 70 yards of the wharf, and the coal produced was loaded
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into the vessels direct from the tubs, For more extensive and systematic
working on this seam, the company have recently instituted operations,
not yet completed, for a new winning, by a set of vertical shafts, 500
yards from the crop and about half a mile from the harbor. These
shafts, one for pumping and one for hoisting, af the distance of 100 feet
apart, are designed to cut the seam at a depth of 230feet.

The harbor, which has been artificially formed at an expense (up to
the present date) of £28,000, is safe, accessible and commodious ; being
protected by two long parallel piers of crib:work, filled with stone. It
has an area of at least six acres,and is capable of accommodating 30 or 40
vessels; and there are 800 feet of wharf frontage for vessels drawing up
to 17 feet of water ; and this depth can be easily increased to 21 feet.
The wharf is furnished with shutes, &c., capable of loading four vessels
at once, besides four extra shipping berths. The present arrangement
at the pits, railway and wharf are adequate to the production and shipment,
when in full operation, of not less than 1,009 tons per day of twelve
hours, and this quantity could easily be increased if required. A small
screw tug steamer, with engine 16-inch cylinder and 4 feet stroke, or
about 85 horse-power, is maintained by the Little Glace Bay Company
for the accommodation of vessels entering or leaving the harbor; also a
small steam dredging machine.

UNDERGROUND WoRKS,—These works although skilfully and judiciously
designed and executed are somewhat varied and irregular in their
character, and a detailed description of all their parts is unnecessary.
From the new shaft on the Hub seam levels have been driven north 400
yards and south 333 yards. At the old slope, levels have also been extended
north and south to connect with the above; the main or horge levels, for a
double railway track, are 12 feet, and the water levels 7 feet wide. The
coal is extracted on the pillar and bord system; the working rooms
being 16 feet wide, and the pillars 12 by 15 feet. The extent to which
the workings on this seam are carried may he estimated at 60 acres,
although all this area is by no means worked out, and no pillars have been
extracted. The coal in the Hub seam is so easily wrought that one man
can take ont on an average six and a half cubic yards per day, and little
or no timbering is required.

On the Harbor seam, as already stated, the workings are of very limited
extent. From the pumping-shaft a level has been driven to the north
264 yards; and the coal has been worked to the rise from this level,
which is eighty yards from the crop. The dimensions of bords and
pillars are the same as those in the Hub seam workings. The quality of
the water raised from the Harbor seam at this shaft is deserving of notice,
being impregnated to an unusual extent with sulphate of iron, which, on
exposure to the air, oxydizes and is precipitated in the form of a dense
yellow powder (peroxide of iron).
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Propurcion.—The coal from the Little Glace Bay colliery is mostly
exported to New York, Boston and Halifax, for the manufacture of gas
and for other purposes. The average annual sale for the last ten years Production and
has been 49,629 tons; and the selling price at the wharf is $1.75 for coal

round, and $1.00 for slack coal.

VI. CaiepoNia MINE.

The property on which this colliery has been opened is situated about
sixteen miles from Sydney, adjoining to the east that of the Little Glace
Bay Company, and comprises 875 acres of land and 632 acres of sea area,
the latter being covered by the waters of Glace Bay and Lake. Itis
underlaid, within an easily accessible depth, by about five workable coal
seams, the united thickness of which may be stated as twenty-four feet of Twenty-four

. . . feet of Coal,
solid eoal ; and there are other important seams lying at a greater depth.
Operations were commenced here in 1866, and have been continued unin-
terruptedly ever since by an association of Boston capitalists, under the
superintendence of Mr. Henry Poole, a most intelligent and experienced
scientific and practical mining engineer and geologist, who has planned
and carried out the whole arrangements at this -colliery with great skill
and success.

The only seam worked on the property is that styled the Phelan seam, Phelan soam.
dipping N. 27°E. < 5°45', or 1in 10, and averaging eight feet three inches
in thickness ; although, owing to the badness of the roof, eighteen inches
of the top coal is not taken out. 'The area underlaid by this seam on the
Caledonia property is about 900 acres, and, deducting the area already
worked, the coal which it contains is 6,205,000 tons on land, and
2,940,000 tons under water. The quality of the coal at this mine is such Quality of the
ag to render it advantageously applicable to all purposes for which bitu- ¢
minous coal is usually employed. The proportion of ash, however, is in
excess of most of the Cape Breton coals, and detracts somewhat from its
value as a steam coal.

SurracE WoRrks.—A pair of shafts have been sunk to cut the coal, gpasts.
fifty-six yards from the crop, at a depth of 186 feet from the surface,
which is eighty feet above the level of the sea. The cage-pit is 11 feet
square, and the pumping-shaft 8 feet in diameter. There is also an upcast
shaft, 10 feet in diameter and 90 feet deep, with chimney or cupola 30
feet high, situated 330 yards to the rear of the cage-pit.

The winding machinery consists of a double-cylinder horizontal high- winding ma-
pressure engine, with 11-inch cylinders and 2 feet stroke, with connected *"*"
link motion ; the crank shaft is geared 1 to 4 with the drum shaft, carry-
ing drums 6 feet in diameter, with flat wire rope 4% inches by # of an inch.

The cage is constructed to carry two tubs at a time, each containing
about half a ton of coal ; and the winding machinery is capable of raising
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700 tubs, equal to 850 tons per day of ten hours, although at the time of
my wisit the mine was only producing at the rate of 145 tons per day. The
pumping engine has a single horizontal cylinder, 12 inches in diameter
and 2 feet 6 inches stroke, with pumps 7% and 8% inches in diameter for the
lower and upper lifts respectively, and 4 feet stroke, the lower lift being:
120 and the upper 66 feet. The engine speed is geared down to 15
strokes per minute on the pump, or in the ratio of 5 to 1. By these
arrangements the mine is kept dry by eight hours pumping per day. Four
plain cylindrical boilers, 2 feet 6 inches in diameter and 30 feet long,
supply steam at 40 lbs. pressure to both engines. For working the bank
a small auxiliary or donkey engine is employed ; there is also a 6 horse-
power horizontal engine for driving circular saws and other machinery.

From the pit head the coal, after passing over the screens, drops irto-
large waggons, by which it is conveyed over a good railway, two and a
quarter miles in length, to the wharf at.Port Caledonia. For one half of
this distance there is an incline of 1 in 78 with, and for a quarter of a
mile 1 in 200 against the traffic. The gauge of the railway is 4 feet
8% inches, and the weight of the rails 41 pounds per yard. The number
of coal waggons at present in use is seventy, and the capacity of each, six
tons. For working the line a 15-ton tank locomotive, by Neilson of
Glasgow, with 10-inch cylinders, 20-inch stroke, and four driving wheels
coupled, is employed. The harbor of Port Caledonia, at which the pro-
duce of this mine is shipped, is formed by an artificial cut at the east angle
of Glace Bay and Lake, with piers of crib-work loaded with stone, 80 feet
apart at the mouth, and 120 feet at the wharf or shipping place, and
extending 400 yards from the wharf into the sea. The wharf is provided
with three shipping places, two loading shutes, and a steam crane, and is
capable of accommodating vessels drawing up to 17 feet of water. A
small propeller tug of 45 horse-power, and a steam dredge of about 15
horse-power, are employed in connection with this harbor.

UnpERarOUND Works.—These are conducted on the usual pillar and
bord system. The levels, 9 feet wide, are exterided 570 yards on either
side of the pits ; and the workings, which have been hitherto for the most
part to the rise, extend over a breadth of 240 yards. The bords or
working rooms are 6 yards wide ; the pillars, of which a few have been
extracted, are 20 yards long and 8 yards wide, with crosscuts 6 feet
wide and 80 yards apart. The coal has a very distinct and regular
cleat by which the direction of the working faces is regulated.*

Thereis in this mine from one to one and a-half miles of railway under-

— .

* It is worthy of remark as & point of scientific interest that the direction of the cleat
here, as in some other instances which have come undet my observation in Oape Breton,
coincideg with that of the joints of the overlying sandstones.
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ground, the gauge of which is two feet. The form and weight of rails is :
for.level roads the T rail 18 pounds per yard ; and for the rooms, the

bridge rail, 14 pounds per yard. The number of tubs at present employed

is 180. The slack coal amounts to one-fifth of the whole, and only a small Stack coal.
proportion of it finds a market; the disposal of the remainder, after
ballasting the railroad, &c., becoming a source of expense. '

Ventilation.—This mine yields a considerable amount of gas, and its gy,
ventilation, which has been carefully attended to, is effected by means of
a furnace in connection with the up-cast shaft. As the surface railway
passes over a part of the workings, a barrier of 50 yaids in width is left for
the support of the ground on which it is laid, and the ventilating furnace is
placed immediately behind the barrier. The grate surface is 42 square ventinting .
feet, and the average quantity of air set in motion is 25,000 cubic feet. ™™
The air passing down by the pumping and winding shafts is split at the
pit bottom, passes along by the water level and round by the working
faces at the furnace, and is thence discharged by the upcast shaft. To
obviate the inconvenience arising from the use of the pumping shaft as a
downcast in winter, a headway to the crop is in progress, which will be
used for this purpose.

PropuorioN.—The coal from this mine is principally used for gas and Production ana
steam purposes, and also largely for lime-burning ; itis said to have yielded Dol oFthe
at the gas works at Cambridge near Boston, as high as 9,700 to 10,250
cubic feet of 16-candle gas per ton. For all these purposes it is for the
most part exported to the New England States, although last year a
considerable quantity was consigned to St. John, New Brunswick. The
average annual quantity sold for the last four years is 80,647 tons,
and the selling price $1.75 per ton for round, and 75 cents for slack.

VII. Reserve MINE.

This is the name which has been éiven to a colliery recently opened
upon an area lying to the south of and immediately adjoining the Bridge-
port tract of the General Mining Association. It is situated ten miles
from the town and harbor of Sydney, with which it is connected by the
Glasgow and Cape Breton railway, owned by the same company, who
have also erected a very commodious and substantial wharf at their
terminus at Sydney.

The Reserve area is 640 acres or one square mile in extent, and is seams on the
underlaid by all the most important coal seams of the district with the aoa, o ime
exception of the Hub and Harbor seams. The Back Pit, Phelan, and
Ross seams, of the thickness respectively of four feet six inches, six feet,
and five feet six inches of workable coal, crop out on the property, which
has an average general elevation of about 160 feet above the level of the
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gea. Works were commenced in May, 1871, by two slopes from the crop
of the Phelan seam, dipping N. 58° E. < 5° 20', one of which has already
reached a depth of 810 feet measured on the dip, and has produced a very
considerable amount of coal for the market, 38,7562 tons having been raised

. and 27,802 tons sold. The success which has attended this and many

uality of the
b=l

Note by Dr.
Harrington

similar enterprises instituted within the last few years in Cape Breton,
both in opening up new collieries and building lines of railway to afford
an outlet for their produce, is mainly due to the energy and enterprise of
F. N. Gisborne, Esq., the manager of the mine, the results of which are
nowhere more strikingly manifested than at this spot, which from being,
less than two years ago, in the midst of a trackless wilderness is now con-
verted into the seat of an active and progressive industry.

The Phelan seam, a description of which is given in Table IL., is the
only one as yet opened on this property, in which it underlies an area of
470 acres, containing about 4,220,000 tons of coal, and the proportion
hitherto extracted is comparatively trifling. The top bench, four feet two
inches thick, is uniform and of the quality given in the table ; the lower
part of the seam, two feet thick, is not quite so good, some stone having to
be picked out. A marked improvement in the quality is noted, as might
be expected, as the seam has been worked further from the surface ;
hitherto it has been chiefly used for steam producing purposes. The qual-
ity and composition of the coal from this mine maybe judged by reference
to the following analyses and practical tests of average samples ; the firat
made at the Royal School of Mines, London, and the second, at the
Manhattan Gas Works, New York.

L 1L

Volatile matter.....ciceneumusssnress 36:26 | Volatile matter ...cceeesvuvsrerrsisrivnenses 3450
COKE ouevcevanrinanns suessraes covansrnrves 62:74 | Fixed CarbOn . ueesesiesanriansrreinss seesrens 5950
Water. vt vinsseeossiasnseransenses oveneas 1:00 | ABBucuveiiarencessranessunnecs sonorsarassens seneee 600

100-09 100-00
Carbon...cei s LT 77-41 | Charge, 2,240 lbs., time, 3 h. 50 m.
Hydrogen ... veeasiieiosies sovsennosses 547 | Maximum yield per ton.......ceennees 9,950 feet
Oxlygen and DIitrogen. e e msnses 9-30 | Illuminating power at 9,500 ft. 13-17 candles
Sulphur......ceveeseonesssronsnvossosvenses 2-47 ] Coke per ton, 38 bushels.............. 1,520 1bs.
TVBEET.evven saonsn senresssesnes ansees somoren 100 | Gas purified by one bushel of lime 2,380 feet
7 ¥« Y . 435

100-00

Dr. Harrington remarks, in reference to the sample of coal from the
Reserve Mine, analyzed by him : “ This is a bright, tolerably firm coal,
breaking with irregular fracture. It contains a few layers of interposed
mineral charcoal and thin seams of sulphuret of iron, and gives a reddish-
grey ash. Some of the sulphur in this, as well as in most of the other
coals, must exist either in an uncombined condition, or else combined with
the organic constituents of the coal, judging from the amount of ash.”
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SurracE WoREs.—The main slope is worked by an English-made hori-
zontal high-oressure steam engine of about 60 nominal horse-power, of
the most improved construction, with 22-inch cylinder and 8 feet 8-inch
stroke, geared 1 to 8 with the winding shaft, on which drums, 5 feet 8 inches
diameter, are mounted and set in action by friction gearing. The rope is Surface works.
of steel wire, 2} inches in circumference. Five boilers, 8 feet in diameter
and 30 feet long, supply the required steam to this engine, and to asteam
pump set in the bottom of the slope ; the slope engine also affords power
for a machine shop well stocked with tools. From the ground already
opened up, these works are adequate to a production of 300 tons per day ;
but the motive power and other appliances are ealculated for a much
greater production when the seam is worked further to the dip.
U~pErGROUND WorgS.—The principal slope, as already mentioned,
has been carried down 810 feet on the full dip of the seam. From this,
at the distance of 208 yards from the surface, a level has been driven
N. 29° W, or nearly on the course of the seam 333 yards ; in the oppogite
divection this level has been extended 160 yards to meet the eastern slope. Jadersround
Below this, two other levels, twenty-one yards apart, have been commenced,
and a few working rooms turned out of each. The area thus worked over
amounts to 8,000 square yards, or about one and a half acre, but of course,
the pillars are yot untouched. The gauge of the railway under ground
is 2 fect 2% inches; and the capacity of the tubs employed is 24.4 cubic
feet. The proportioy of slack produced is about one-fourth of the whole.
As the works hitherto have been mostly near the crop of the seam, no
special arrangements for ventilation have been found necessary.
PropucrioN.—A4 the time of my visit the average daily production
from the pit was 165 tons, besides about the same quantity from the bank.
The company anticipate shipping at least 80,000 tons from this mine
during this year. The coal is conveyed to Sydney over the Glasgow
and Cape Breton railway, by a branch about three-quarters of a mile in
length from the Reserve mine. As this line has been constructed for the
purpose of accommodating several collieries, I shall defer the detailed
account of it until some of the adjacent collieries have been described.

Production.

VIIL. LorwaYy anp EMrry MINES.

The mining areas called respectively the Lorway and Emery, the Management.

former of two square miles and the latter of one square mile, have recently
been combined under one management, and operations on both conducted
by an association of English capitalists, styled the Lorway Coal Company
of London, under the superintendence of F. N. Gisborne, Esq., of
Sydney. These areas adjoin the Reserve mine,’and are both traversed
by the main line of the Glasgow and Cape Breton railway and its
branches.
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This extensive property is underlaid by at least three important work-
able seams, which have been proved either on orin the immediate vicinity
of the areas referred to. The uppermost of these is the Ross seam, from
five to six feet thick, underlaying about 200 acres in the Emery area, and
containing approximately 1,650,000 tons of coal. The next is the
Lorway seam, four feet four inches thick, of excellent coal, about 850
feet below the Ross, and underlying 1,665 acres of the united areas, and
containing about 10,000,000 tons. The third, called the Gardiner seam,
at an easily accessible depth, with four feet nine inches of coal, will
underlie the whole three square miles, containing in the aggregate
18,680,000 tons. Between the Ross and Lorway, and also underlying
the Gardiner seam, there is abundant evidence that other seams probably
of workable size and good quality, although hitherto undeveloped, will
yet be made available.

From the three above named seams, although hitherto worked only at
the erop, the quality of the coals is such that it may be predicted that
they will always command the highest prices. The analyses of the Ross
and Gardiner coals are given in the table, and further particulars
respecting them will be found in the notices of the mines where they have
been worked and tested.

Lorway MINE.—Mining operations were commenced by Mr .Gisborne,
on the Lorway area, in 1871, by sinking shafts to cut the seam at depths
respectively of sixty-six and two hundred and sixty-five feet. The former,
which is situated towards the west end of the area; has been brought into
successful operation, the workings having developed at the depth stated a
seam of uniformly good coal four feet thick, dipping N. 5°1' E. <5° 22’ or
1 in 10%. The latter called the East pit, where, by boring, the seam is found
to have increased to four feet four inches, is not yet completed, its progress
being impeded by a great influx of water. The Western pit, 11 feet by 9
feet, bratticed, intended to serve both for rise and dip working, is fully
equipped for the production of coal, and has already yielded 1,478 tons
chiefly obtained in making the preliminary openingd. Levels, 9 feet by 4%
feet, have been driven thirty yards on either-side of the shaft N. 85° K.,
and working places turned 16 feet wide, with pillars 66 feet by 24 feet.
The water in this pit is easily drained by a T-inch steam pump at the
bottom, and hitherto no special appliances for ventilation have been
required, circulation of air being establised by means of an upcast shaft
near the crop. The winding engine at this pit is of 12-inch cylinder and
2 feet stroke, with two plain cylindrical boilers 8 feet in diameter and
80 feet long ; the speed being reduced by gearing in the proportion of 82
to 72. The winding drums are 6 feet in diameter. The capacity of the
tabs is about 9 cwt., the gauge of the underground railway, 2 feet T}
inches. A short branch, about three hundred yards in length, connects this
colliery with the main line of the Glasgow and Cape Breton railway.
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The eastern pits, designed to cut the seam at from 250 to 280 feet
from the surface, are now sunk 100 fest. Two small steam eugines of
10 and 16 horse-power respectively, are employed for hoisting the material
and draining the shaft, the latter being effected by two steam pumps 7
inches diameter and 12 inches stroke. This colliery will connect with
the main line of the Glasgow and Cape Breton railway by a short branch
660 yards in length.

EMERY MINE.—On the Emery area mining operations were commen-
ced in the autumn of 1872, by sinking a slope on the Ross seam. I
understand that they have been prosecuted with remarkable vigor during
the winter ; and that such progress has been made as will render this
colliery productive during the present year. The coal excavated in sinking
the slope is reported to be of excellent quality. It is intended to equip
this colliery with machinery and plant the counterpart of those supplied
te the Reserve mine, which in general conditions as regards the size, dip
and direction of the seam, &c., it greatly resembles. The slopeis in imme-
diate proximity to tha Reserve branch of the Glasgow and Cape Breton
railway.

The combined Lorway and Emery collieries are confidently expected, Anticipated
provided the Lorway East pit can be brought into operation in time, to yele:
yield 80,000 tons of coal this season.

Grasaow AND CAPE BrRETON RAILWAY.

I shall here introduce a slight notice of the Glasgow and Cape Breton Giasgow and
railway, a work which has been undertaken and carried out with remark-?:xﬁ?fm "
able vigor in connection with these recent mining operations, and prose-
cuted chiefly by the same enterprising capitalists by the advice and under
the superintendence of Mr. Gisborne.

The construction of this railway and of the fine wharf in connection with
it at the terminus on Sydney Harbor is calculated to accommodate those
mines which lie at some distance from a port of shipment, or which from
various causes would otherwise be debarred from a safe and convenient
outlet for their produce, at or near the points where they are situated.

With the exception of those on Sydney Harbor all the shipping ports in
this coal region are more or less precarious in point of safety, and limited
in extent and capacity ; and moreover involve a constant and very con-
siderable expenditure in their maintenance. The advantages resulting,
therefore, from the construction of the Glasgow and Cape Breton and
International railways are of vital importance, not only to the ultimate
success of the mines more directly interested, but to the ganeral prosper-
ity of the entire district; a large proportion of which, furthermore, would
remain undeveloped but for the facilities thus afforded. - The proposed
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extension of the Glasgow and Cape Breton railway to Louisbourg will add
most materially to the value of this coal field, by furnishing an outlet for
its produce throughout the whole year at a point which seems destined
at no distant day to be one of the most important coaling stations on the
Atlantic seaboard.

The Glasgow and Cape Breton railway which was only commenced in
June, 1871, is now completed and in operation from the town of Sydney
to Schooner Pond colliery, a distance of eighteen miles, passing through
or connecting by short branches with the Lorway, Emery, Reserve, Haven,
Lake, Balmoral and Schooner Pond mining areas. In addition to the
main line there are already about three miles of sidings and branches.
The road is very substantially built, and is ballasted with rubble and slack
coal ; it is single track, 3 feet gauge, with maximum grades of 1 in 100
against, and 1 in 75 with the traffic. It is laid with T rails, weighing 50
pounds to the yard, with fished joints ; and is equipped with three Fairlie-
patent double-truck locomotive engines 25 tons loaded weight with 11-
inch cylinders, 19-inch stroke, and 3 feet 8 inches wheels coupled ; also
an ordinary locomotive used for construction. At the time of my vigit
200 English made waggons were employed, each containing four tons, and
87 or 88 of these constituted a train ; they are fitted with doors opening
at the side and with sloping floors to shoot the coals laterally. At the ter-
minus at Sydney commodious and substantial brick station buildings have
been erected ; alsd engine houses and work shops fully stocked with tools
and machinery for every description of repair and construction which may
be required. The cost of the railway thus equipped is about $20,000 per
mile.

The wharf at the terminus of the railway in the town of Sydney is a
handsome and substantial structure 620 feet in length and 40 feet wide,
with 36 feet depth of water at high tide at the outer extremity, and stand-
ing 24 feet above high tide level on the upper or railway floor, which is
furnished with four tracks, seven loading berths with shutes, &c.,and four
traversing tables for transferring the cars from one track to the other;
all of the most improved modern construction, and specially adapted for
the speedy and effectual transhipment of the coal. The wharfis built
upon very long and stout piles of Baltic timber, creosoted, and suitably
strengthened by caps, ties and braces ; the superstructure is of Canadian
timber of the best quality, strongly framed together and protected by
painting. This wharf was built at a cost of about $20,000.

PRACTICAL TRIALS OF THE COAL.

In connection with the business of these new minesand of the Glasgow
and Cape Breton Railway two steam colliers were employed during a part
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of last season. Ashaving an important bearing upon the economical ques-
tions now under consideration, I desire to place upon record the observa-
tions, limited and imperfect though they may be, which I had the oppor-
tunity ef making in regard to the consumption of ¢oal in proportion to the
work done both on the railway and on one of the steamers, premising that
as they had not yet been brought into systematic operation, little atten-
tion had been directed to the economy of fuel.

The Fairlie locomotive engine consumed three tons of coal from the
Reserve Mine per day, running sixty miles or three trips to and from the
Reéserve mine, besides shunting, &c., which might occupy two-thirds of
the whole time ; drawing thirty-eight cars, each containing four tons of
cosl. This engine is capable of drawing the load specified up a grade of
in 100 at the rate of ten miles per hour, with the regulator valve half
open.

The ¢ Joseph Dodds’’ steam collier, an iron built screw propeller, char- The « Joseph
tered by the Glasgow and Cape Breton Railway Company, 1,048 tons
gross register, drawing from. 18 to 19 feet of water when loaded, and with
screw propeller 12 feet 6 inches in diameter, carried 1,200 tons of coal
from the Reserve mine besides 200 tons for the use of the vessel which
steamed at an average speed of eight knots an hour. The engines are of
the compound or double cylinder variety, with 30-inch high pressure and
42-inch low pressure cylinders and 3 feet stroke ; 65 to T0 revolutions per
minute, 75 pounds pressure of steam on the boilers, and surface condensa-
tion, This vessel consumed in twenty-four hours eleven and a-half tons

of the Cape Breton coal, which was considered equivalent to nine tons of
Welsh coal.

IX. GarpINER MINE.

This mine which has been recently opened upon a property belonging
to a Montreal company, is situated eight and a-half miles from the town of
Sydney and vn the south side of Bridgeport or Lingan Basin. The pro- Gardiver mine.
perty is two square miles in extent, about half of which is land and half
sea area; it is traversed at the distance of little over half a mile from the
shore by the line of the International railway, close to which, and at a dis-
tance of 132 yards from the east side line of the area, a shaft, 12 feet by 9
feet, has been sunk, intersecting a fine seam of coal, called the Gardiner
geam, which crops out towards the western boundary, running parallel with 4rea.
the side lines and thus underlying (provided no faults occur) 510 acres
of the land, and 450 acres of the sea area. The seam is four feet nine Fonr feet nine-
inches thick of uniformly good coal, and the aggregate amount contained e
in this seam within the area may be stated at 6,680,000 tons. Other
underlying seams probably of workable thickness and at no very great
depth are known tg exist on this area, but their precise conditions have not
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been ascertained. One which appears at the out-crop to be at least three
or four feet thick and of good quality is only thirty-five feet of vertical
thickness beneath the (rardiner seam. Another called the- Carroll seam,
which crops out about two miles from this colliery, will in all probdbility,
from the structure of the field, be found at the depth of about 600 feet;
this seam shows at the out-crop six feet of good coal, divided, however, into
two benches by a band of shale. Between these two there is every reason
to believe that other coal seams will be found. An analysis of coal from
the Carroll seam, made by Dr. Dawson, gives :

Volatils matter.... iae it e 32,8
0% Fixed carbon........... N
ABD (TA)teiuaeuiirasrnisrreesssorernsineeeuarinininnnessisnnssssenssnases sresssrenens ceanstane

100.0

The Gardiner seam hes been proved by trial pits and borings at the
srop for a distance of one mile from the shore of Bridgeport Basin ; bear-
ing N. 88° E., with dip 8. 562° E. < 6° 12’ or 1in 11. The shaft is
sunk about 660 yards (horizontal measurement) to the dip, and cuts the
seam at about 162 feet from the surface. It is situated 100 yards south
of the railway, and is calculated to serve for a winning of 900 acres.

From the position of this seam in relation to the others in the series,
it is obvious that it is one of the lowest in the productive coal measures
of this basin ; and the developments which have been quite recently, and
are now in process of being made with regard to it, are of much interest,
and will also tend to enhance the mineral wealth of the district by proving
the existence of a valuable seam in addition to .and underlying at a
moderate depth those' previously known. The vertical depth of the Gar-
diner below the Ross seam, the lowest which had previously been recog-
nized in this part of the field, is from 500 to 600 feet.

This coal seam having been siruck at some considerable depth only
very recently, and no opportunity having been afforded for more exact
personal examination, I append the following extract from a letter lately
received from the superintendent, Mr. William Routledge, an experienced
and trustworthy authority :—

Brmazrorr, C.B., 1st March, 1873.

..... . We have had our coal fairly tried for steam purposes, and with, I think,
very satisfactory results. At present our boiler-power cousists of two boilers, each about
3 feet in diameter, one 20 feet and the other 32 feet long, supplying steam to a 12-inch
cylinder steam pump with one foot stroke and 70 strokes per minute, and to a hoisting and
pumping engine with 10-inch cylinder, 20-inch atroke and 60 strokes per minute. The
steam for the steam pump is carried a distance of 200 feet from the boiler, 116 feet of which
ig down a demp cold shaft, causing a loss of pressure of say 10 per cent. before reaching
the pump. The pressure on the boilers is about an average of 40 pounds to the square
inch, and the consumption of coal necessary to keep up this pressute for the pasi week,
during very cold weather and with the boilers exposed, was }-ton per hour or 6 tons in 24
hours. Considering the weather, and that the coals were not cleaned or dressed, I think
this a very moderate consumption for the work done, and during summer it will be little
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over half this. I have to inform you that the top portion of the seam for fourteen inches
down is a rich gas coal, below which iz about half an inch of splent band, then three feet
six inches of what I consider a good steam coal, having about three inches of splent at the
bottom. The whole seam used for steam purposes makes a bright lively fire, free from
sulphur, with very littld clinker, and that of such a character as not to stick to the fire-
bars. The splent when broken up to about egg size burns freely and does not at all affect
the quality of the coal for steam purposes; in fact for our own uge, I prefer it mixed among
the other coal, as, from the amount of lime in its composition, it will preserve the fire-bars.
For gas purposes I have no doubt the whole seam will prove very satisfactory ; certainly,
for coke making, from samples taken from an open grate, I belive it will be second to
none.

(Signed,) WILLIAM ROUTLEDGE.

The works at this colliery have been skilfully planned and carried out works ana
with a view to efficiency and economy. The winding machinery now in ™****7-
process of erection consists of a pair of horizontal hich-pressure engines
of Englis® manufacture, with 20-inch cylinders and 4 feet stroke, with
link motion and all modern improvements applicable to colliery engines.
The winding drams, two in number, are 8 feet diameter and 3 feet wide,
with a smaller drum for hoisting the bank coal ; the pulleys are 7 feet
diameter and 8%inch tread, for round wire rope. The steam will be sup-
plied by four boilers, 3 feet in diameter and 30 feet long. The dimensions
of the small pumping and winding engine used in sinking the shaft are
given in the superintendent’s letter quoted above ; and as in this operation
an unusual amount of water has been encountered, an additional pump
(Cameron’s Special) of large capacity, intended for the permanent drain-
age of the mine, has also been put in operation.

The connection with the International Railway will be effected by a
short branch into the colliery, with 460 yards of track, and a switch at
either end ; and the railway company have contracted to deliver the coal
from this mine on board the vessels at their wharf at the rate of 30-32
cents per ton. "The colliery buildings consist of eigliteen double houses
for miners, blacksmith’s shop, office and store, manager’s and foreman’s
houses, barn and stable for thirty horses, &c. ; and the machinery and other
arrangements at the pit head are adequate to a production of 80,000
to 100,000 tons annually. From the comparative thinness of the Gardiner
and the Loryay seams they will probably be found to be most advantage-
ously worked on the long wall system, by which all the coal is extracted at
the first operation.

X. CLypE or ONTARIO MINE.

This mine is opened upon an area owned by associations which have
been variously denominated the Ontario and Clyde Companies. It comprises
880 acres of land situated on the coast between Glace Bay and Schooner g;;4e1 or: onte
Pond, and is underlaid throughout its entire length—two and a quarter ™° Mise.
miles—and at a very moderate depth by two of the most valuable seams
T
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of the series, the Phelan and Ross, as well as by others of importance,
both above and below these. The situation of this property, both with
reference to the quality and direction of the coal seams (which run longi-
tudinally throughout the whole area) and its proximity to a good harbor,
combine to render it an extremely valuable one. The development of this
colliery has, however, been retarded by want of adequate markets, by
litigation and by other causes apart from its merits, and which it is un-
necessary here to detail,

Mining operations were commenced in 1864, but owing to the causes
referred to have been prosecuted irregularly and to a very limited extent.
The only seam which has been opened is the Phelan, about eight feet
thick, of which, however, eighteen inches of the top coal is left in to sup-
port the soft shaly roof. After deducting the area of ground worked over,
the quantity of coal still available in this seam within the Clyde area is
7,680,000 tons. The coal hitherto raised from it at the Clyde is of the
same quality as that at the Caledonia Mine, and has been chiefly used for
the manufacture of gas. Dr. Harrington remarks that this is a ¢ bright
coal, somewhat brittle and breaking with sharp irregular fracture. A
good deal of interposed mineral charcoal. No pyrites could be detected
with a magnifying glass, although analysis showed the coal to contain over
two per cent. of sulphur. Free burning and with reddish-grey ash.”

The seam is opened by a slope from the crop about 100 yards from the
shore of Little Glace Bay and three quarters of a mile from Port Cale-
donia. The dip of the seam is N. 21° E., at angles varying from 10° at
the surface to 5° at lower levels. The slope, which is 14 feet wide, for
two tracks, 2 feet gauge, has heen driven 160 yards ; and levels, 6 feet
wide, have been extended on each side, S. 69° E. for a total length of
400 yards, from which the coal has been worked fifty yards towards the
crop. The working rooms are turned 8. 7° E. with very regular cleat
square to the bord direction ; both bords and pillars being of equal width,
14 feet; the total breadth of the workings may be about 100 yards. The
weight of underground rails is 22 pounds per yard. The slope is worked
by a steam engine of 8 horse-power, which also drains the lower level by
means of a water car discharging into the upper level and thence into the
sea. The workings being on such a limited scale, and so near the surface,
no special appliances for ventilation have hitherto been required, and the
slope and water level become in turn the intake for air according to the
direction of the external currents.

The quantity of coal yielded by this mine hitherto is inconsiderable, but
it is capable of a large production on short notice, should circumstances
arise to justify it. There is a small wharf on the property near the slopes,
but so exposed as to be practically of little value. A short and light
railway has quite recently been constructed—for a great part of the dis-
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tance on trestles—to connect the colliery with Port Caledonia. The coal
sold from this mine has been chiefly sent to Halifax and Boston for gas
making., The price hitherto has been about $1.75 per ton.

XI. SomooNER Ponp MINES.

The mining property on which this colliery is situated is now owned by
2 London company bearing the above designation, and the operations are
conducted under the superintendence of F. N. Gisborne, Esq., of Sydney. Schooner Pond
It consists of land and sea area in equal proportions, namely, one square
mile each, the former adjoining to the south-east, the property of the Clyde
Company, and the latter constituting the sea-frontage of that property,
and underlaid by all the valuable coal seams known to exist upon it.
These run longitudinally through both properties, which are of great length
in proportion to their breadth, thus affording .an important advantage
in rendering the seams accessible over a large area at the least possible
depth.
The *only coal seam which crops out upon the land area owned by this
company, and which has formed the object of mining operations, is the
Ross seam, containing here at least six feet in thickness of workable coal, Quantity ofooal
and underlying 105 acres on land and 640 acres under the sea, represent- risne.
ing respectively 945,000 and 5,850,000 tons of coal. M will thus be
seen that in so far as this seam is concerned, the sea area is by far the
most important, and under the circumstances affords promise of very
favorable results, In addition to this, howevér, the whole of the sub-
marine area is underlaid, probably under workable conditions, by the
great Phelan seam ; and both land and sea areas by the Lorwaly, Gar-
diner, and other less developed seams, all of which have already been
described.
As the thick and fine seam of coal now designated the Ross seam crops
out in the gea cliffs on this property, it has attracted attention from a very
early period, and has been worked in a rude and imperfect way by
various parties. A lease of the land area was obtained from Government
in 1862 by Mr. Hugh Ross, and mining operations were commenced in a
gomewhat more systematic manner under the name of the Acadia Colliery ;
but owing to the difficulty of shipment they were only conducted on a
limited scale and discontinued in 1866, having produced during the three
years operations an average of 2,900 tons annually. Anuual produs-
The present company having acquired the very important sea area in
addition to that referred to, commenced operations early in last year,
‘mainly with a view to winning the coal contained in it; and with highly
creditable energy bave succeeded in the short interval, not only in
developing the coal seam in a most satisfactory manner, but in estab-
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lishing & permanent and effective outlet for its produce by the construc--
tion of a railway connecting the mine with Sydney Harbor.

The quality of the coal from this seam, analyses of which are given in:
Table II, compares very favorably with that of any other in the district,.
and especially for steam and household purposes. As compared with that
of the next important overlying seam, it is denser and less tender, and
containg a much smaller proportion of ash. Dr, Harrington describes it
ag: “ A compact coal with strongly marked planes of cleat. Lustre not
80 bright as numbers 1 and 2 (Lingan and Blockhouse). A little mineral
charcoal, but no visible pyrites. Ash light reddish-grey. A free burning
coal.”

The dip of the Ross seam here is N. 28° E. < T° or 1in 8. The old
workings which are quite near the shore have not extended to a greater
depth than the water level, and are so inconsiderable in amount as to
require no detailed description. The new works consist of a slope from
the crop, 300 yards west from the point where it comes out in the sea
cliffs. Owing to the peculiar conformation of the coast, this slope is
driven in a direction somewhat west from the full dip, or N. 2° W., s0 as
to hug the shore as closely as possible to the deep, and thus obtain a better
cover for the submarine workings. The slope, which is 11 feet wide, had
at the time of my visit reached a depth of 810 feet measured on the
angle of dip. At 184 feet, levels had been driven connecting on the one
hand with the water level of the old works, and on the other for a dis-
tance of fifty yards on a course N. 55° W., this being also the direc-
tion of the cleat. A temporary suspension of the work of driving the
slope had then occurred from inadequacy of the means of draining the
water which flowed from the old works, but this has been overcome by
the introduction of a good pump, and I am informed that the slope
is now down to a deph of 600 feet. Although the work had been go
recently commenced, much progress had been made in the erection of the
buildings and machinery requisite for carrying on an extensive business,
the details of which, however, beyond such as are given in the Table, I
am unable to specify.

The Glasgow and Cape Breton railway has been extended to this colliery
distant, by the railway, eighteen miles from Sydney Harbor. Should
no unforseen contingency occur there seems no reason to doubt that the
expectations entertained by the company, of an output of at least 50,000
tons of coal during the present season, will be realized.

XII. Brock House MINE.

Thig mine has for many years been justly regarded, from the size and
quality of the coal seam and advantageous situation, as one of the most
important and valuable in the district, and next to the Sydney mine it
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has hitherto proved the most productive. It is situated on the shore of

‘Cow Bay, seventeen miles from the town of Sydney. Froma very early

iperiod in the history of the Province, coals have been extracted from the

Block House seam, where it crops out at the sea shore; but extensive

and systematic workings were not commenced till the year 1863, when

the mining right to the area on which it occurs was sold by the original

lessee, Mr. Marshall Bourinot, to a New York company, by whom the

works have been subsequently conducted with little intermission under

sthe superintendence of Mr. Robert Belloni. The property controlled by Fxaperty oon.
the company comprises three square miles, 1,280 acres of which are land, coopavy-
and the rest sea area.

The Block House seam, the highest and by far the thickest in the Cow
Bay basin, and that on which the operations of the company have hitherto
been concentrated, is entirely contained within the limits of this area, Postionsnd
<occupying a long, narrow and comparatively shallow trough extending Block House
east and west, and cutoff towards the east by thesea. At the southern”

-out-crop where the works are situated, the dip is N. 20° E. <6° 39

or about 1 in 9; at the opposite side of the basin it dips due 8. < 30°

It has an average thickness of eight feet ten inches, of which one foot is
left in to support the roof, and underlies 240 acres of the land area
which (taking into account the steep dip on the north side) may be esti-
ated to have contained originally 2,890,000 tons of coal, which, as the
seam has been worked to a considerable extent, may now be reduced to
2,120,000 tons mcludmg that contained in the pillars. So far as the sea
area is concerned it is doubtfulif this seam can be relied on for a flll‘thel'Oﬂmr soams at
‘supply, but the property is underlaid at a moderate depth by other mos depth.
important seams hitherto untouched, and which will probably be workable
under the sea, as well as under the land area.

The Block House seam yields a remarkably fine solid homogeneous Qunlity of the
«coal, free from partings or impurities of any kind, and containing a very ©
moderate proportion of ash. The remarks appended to Dr. Harrington’s
analysis are as follows :—¢ A rather bright and compact coal containing a
little mineral charcoal and minute veins of sulphuret of iron. A free
burning coal. Ash purplish-red.” It is almost exclusively used for the
manufacture of gas in New York and Boston, and is said to yield 10,500
cubic feet per ton. It constitutes also an excellent steam coal, as may be
inferred from the analyses of it in Table II., which is corroborated by
practical tests. This seam although undisturbed by faults is characterized
by the occurrence of peculiar irregular wedge-shaped masses of shale Poouliar massos
mterruptmo' its continuity and causing considerable trouble and expense
in their removal.*

* A detailed account of these remarkable masses, the occurrence of which may have an
important bearing on the identification of the seams, will be found in Mr. Rutherford's
Essay “ On the Coal Fields of Nova Scotia,” page.36. See also page 256, of this Report.
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SurracE WorkS,—The mine is worked in summer by two slopes, called
respectively the Belloni and Ingraham slopes, converging to a point at the
out-crop of the seam on the sea shore, where a wharfhas been constructed
which affords very great facilities and advantages for shipment, as the tubs-
can be emptied directly into the vessels. For operations during the
winter a vertical shaft, 80 feet in depth, called the Dawson pit, has been
sunk, and at the distance of 600 yards from the wharf, to connect with the
Ingraham slope. The so-called Ingrabam and Belloni slopes (the former
being more properly a level and driven on the water level), are each 10-
feet in width for double-track railway, 2 feet 2 inches gauge. The Belloni
slope is driven 650 yards in the direction N. 85° W., or about half the
angle of dip, from the crop at the wharf to the apex of the basin. They
are beth worked by the same engine, situated where they meet at
the wharf. The engine, which may be rated at 40 horse-power, has a
single horizontal high-pressure 15-inch cylinder and 8 feet 8 inches stroke.
The winding drums, 5 feet in diameter, are fitted to run loose on the crank
shaft, and are set in action as required, each independently of the other,
by friction clutches. The tractive power is communicated to the tubs by
means of a steel-wire rope, half an inch in diameter, working over a
sheave near the bottom of the Dawson pit to draw the tubs inwards. The
Belloni slope is worked by similar mechanism connected with the crank-
shaft by bevelled gear at the proper angle. The whole arrangements here
are exceedingly ingenious and complete ; the engine moving continuously,
and all the several parts being brought readily into action as required.
The engine is supplied with steam from two plain cylindrical boilers 80
inches in diameter and 40 feet long.

The Dawson pit, which serves chiefly for banking the coal in winter, is
worked as a cage-pit, bringing up one tub or half a ton of coal at a time
by an iron wire rope one and a half inches in diameter ; it is also used by
means of a steel-wire rope, three-quarters of an inch in diameter, passing
down the pit, for conveying the motive power to an engine-plane, on the
full dip from the bottom of the pit to the lowest part of the basin near to
which it crosses the Belloni slope. The engine employed at the pit is of
50 horse-power, having a 16-inch cylinder and 4 feet stroke, with 45
strokes per minute, and 60 peunds pressure on the boilers which are three-
in number, and of the same dimensions as those at the slopes. This ma-
chinery is capable of raising to the bank 500 tons of coal per day, and
is also employed for working by means of an endless chain, the trains of
tubs which carry the bank coal to the wharf.

The arrangement here referred to, which was originated and put into-
operation by Mr. H. J. Crandall, now manager of the Victoria Mine, is,
like that at the slopes, most ingenious and well worthy of adoption under
gimilar conditions and circumstances. It consists of a common iron chain.
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with links five-eighths of an inch in diameter, wound round a cylinder or
drum set in motion by the engine at the Dawson pit, which is connected
with the wharf by a single track incline railway, 570 yards in length with
slope of about 1 in 22 and gauge 2 feet 2 inches, the same as the railway
under ground. The chain extends to the foot of the slope, and passing
over a sheave or pulley fixed there, returns to the winding drum at -the
top. This endless chain is set parallel to the railway ; and its position is
so adjusted that the links form a series of couplings by which, in connec-
tion with strong catches fixed in the sides of the coal cars, these are taken
up or down the slope in obedience to the motion of the chain. The cars,
containing about half a ton each, are the ordinary tubs used in the mine
with the addition of the catches ; they become engaged by simply pushing
them under the chain when in motion ; and then disengage themselves at
the top and bottom, by the simple action of the chain freeing itself from
the clutches. This mechanism is capable of delivering four tubs per minute
or 120 tons an hour from the bank to the wharf; and the machinery at
the Dawson pit, 500 tons per day. The up-cast shaft for ventilation, 6
feet in diameter and 60 feet deep, is situated close to the endless chain
railway and half-way between the wharf and the Dawson pit. Inconnec-
tion with the works at this colliery there is a good machine and repair-
shop containing two lathes, a planing machine and other tools suitable for
both heavy and light work. In the blacksmith’s shop are six hearths and
a large punching and shearing machine driven by a donkey engine.

As formerly observed, this colliery enjoys the peculiar advantage of
shipping direct from the mine tubs into the vessels. This is due both to
its situation admitting of the works being placed immediately at the shore,
and to the circumstance that the coal is so remarkably free from impurities
as to require no sorting or handling after being extracted from the mine.
The wharf to which both slopes and pit deliver their produce is now 600 Whart-
feet in length and somewhat irregular in shape, being in some places 125
feet wide, this great breadth being required in order to give sufficient
strength and weight to resist the action of the waves. It is capable of
loading four vessels at a time. The depth of water at the extremity of
the wharf is 24 feet at high tide, the tide rising and falling here to the
extent of four and a-half feet. It is designed to extend the wharf to a
length of 1,000 feet from the shore, thereby giving & depth of 30 feet;
and additional shipping accommodatiom for light vessels was in progress at
the time of my visit. The wharf is of sufficient width o accommodate
several tracks and a very large platform scale, to carry and weigh eight
tubs of coal at a time.

With certain winds, and at certain seasons of the year, this part of the
coast is so exposed and dangerous as to occasion much trouble, inconve-
nience and loss ; and as the wharf is unprotected by a breakwater, it has
frequently been seriously damaged and endangered.
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UxDERGROUND WORKS.—The general arrangement of shafts, slopes and
levels having been already indicated, I shall describe briefly the details of
the workings under ground, which are constructed on the usual pillar and
bord system. Inthe present instance a peculiar interest is attached to the
workings in this mine, which have been chiefly confined to the southern
dip, from the circumstance that they have reached the bottom and end of
the trough or basin in which the coal seam is deposited.

The Ingraham slope has been extended a total length of 1,320 yards
from the outlet at the wharf, or 720 yards westward from the bottom of
the Dawson pit, which is 80 feet from the surface. The Belloni slope is
driven from the same point on half the angle of dip 660 yards, nearly to
the axis of the trough, where it meets the engine-slope from the bottom
of the Dawson pit, 870 yards in length on the full angle of dip. From
this latter slope, in addition to the Ingraham, four other levels are
extended east and west 100 yards apart, and from these the bords are
worked up to the full rise and nearly to the crop on the south side of the
basin. At the distance of about 400 yards from the entrance of the Bel-

" loni slope, another called the Henrietta slope is driven on or about the
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full dip nearly to the bottom of the trough. In the earlier workings the
proportions of pillars and bords were somewhat irregular; in those of
more recent date the bords are 5% yards wide, and pillars 20 yards long
by 5} yards wide. The lower levels westward intersect at a very acute
angle the axis of the trough, and their extension in a straight line is on
the rise of its western end; they will be worked as self-acting inclines,
the bords being broken off north and south. There are from five to six
miles of railway underground, 2 feet 2 inches gauge, laid with bridge
rails weighing from 18 to 24 pounds per yard. The number of tubs
used in the mine is 800 ; capacity 1,000 pounds each.

The workings extend over an area of about fifty acres, but no pillar
workings had been instituted until last year, since which time a few have
been successfully removed, and this kind of working will doubtless hence-
forth beZfollowed up with advantage, provided proper attention is paid
to ventilation.

Ventilation.—Little or no gas is developed in this mine, and no
special arrangement of lamps, or apparatas for extinguishing fire is requi-
site. The ventilation is effected by means of a furnace with 42 square
feet of grate surface, in connection with the up-cast shaft. The average
quantity of air set in motion is about 85,000 cubic feet per minute.

Y Drainage.—The drainage is effected by two direct-acting steam pumps
placed junderground, supplied with steam by the boilers at the surface,

. which7raise the water to the Ingraham slope, by which it is discharged

into the sea. The quantity of water thus drained from the lower levels

is about;260]gallons per minute. The mine water having a powerfully

[XRox ~Er0
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corrosive action upon the pumps, it is found necessary to line the working
barrels with lignum-vitee.

The following is an analysis of this water, made by Mr. C. Hoffmann,
of the Geological Survey Laboratory :

The water when received had a sediment of a yellowish-red color: the
supernatant liquid had a brownish-yellow color, an acid reaction and a
slightly acid and styptic taste. The sediment when treated with hyt.lro-
chloric acid is for the most part taken up, the residue consisting of a dirty

white coagulum or slime. o
The water was filtered and gradually heated : at about 71° C. it became

turbid, and as the temperature rose a dense precipitate of a yellowish-red
color ensued. After protracted boiling the precipitate was filtered off and
washed with boiling water, until the washings gave no reaction with
barium chloride : upon treatment with hydrochloric acid it left a dirty
white coagulum : the filtrate from the latter gave with barium chloride an
immediate precipitate. The filtrate from the precipitate produced by
boiling was colorless, and possessed a strong acid reaction, and was found
to contain but little more than a trace of iron.

CONSTITUENTS IN 1000 PARTS OF THE WATER.
SUSPENTED MALE v esre s susses sassss sronsesessmssmmisssessasarssossessanens <1510 conSiBting of

FerTic OXid...everreeseresecssossssnssons sasarsonsssnsssass 1052 and
Sylphuric acid and organic MAttEr... cvesssssecirsnsssinsssnsssiens 0458
The former combined with the ferric oxide as a basic sulphate of iron.
In Solution.
Jron (88 Persalt)...ce ccve eeeeasesiinicsssnissssenssnamasesacnnrsenennes .2426
Iron (&8 Protosalt).....eeeesmsseossnsssoncsnreeninnsanenne 1168
Manganese . e 0078
Aluminium... .o v eeressteniaeaer sste s snanseaae .0420
QLGOI ccarrere iossnnssssnssnisnenotnescss sassss sns sos tossasnssastasssnsass ssusee 1498
Magneritml.cueeems sirmsimstenersssssmesssencsnssnmscs soaessanesnasnssss sesssssas 0618
Potassium cveceisceesieinsenesesinssnrneerssssssscasaessassssunecnssssssonies 0134
LT L T U N 1884
Silichuiece cerssereerssen 001080800 esnese tes e ann sieest Basera serte sassstuesaaTen 0116
Sulphuricacid (804 )....uumeseimensrrnsionsereesssecsasssons . 1.4808
Ohlorine ee0eensteresttessnNsettase enestOnesetasieesseesstes tessensar .4100
Phosphoric ACId...ciueteerserestssaissnansaesssassscarses ... Traces
Organic MALEr.. v ireeiimensiiiierinssaseiness sessssens osssssoransanesss 2844
Total 80lid COntERES....iveriiariimnnirenieimiimesirresimias o s 3.0094
Total golid contents by direct estimation.....c.ccrveresercrcrrssnenne 2.9090
Specific Gravity. i i civeeerssessesrimeosiioranirminnennene 1002.23

PropvorioN—The productive capability of the mine, as at present Production.
opened, may be stated at 1,000 tons per day of twelve hours, which has,
ag I am informed, been reached on various occasions. At the time of
my visit the average shipments amounted to 600 tons—400 direct from
the mine and 200 from the bank—with sixty pairs of cutters. The slack
coal amounts to about one-fourth of the whole; in summer such as is
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made in the mine is stowed there, but in winter it is brought to bank. The
average annual quantity sold during the time in which this mine has been
in operation, omitting those years in which work has been suspended or
irregularly prosecuted, is 64,450 tons, which have been mostly exported
to New York and Boston for the manufacture of gas. A large and
powerful steam tug is employed in connection with this colliery.

XIII. GowriE MINES.

These mines, which from their first inception to the present date have
been owned and controlled by a private firm,—Messrs. Archibald and Co.
of North Sydney~-—furnish a remarkable example of a steady, continuous
and regular production amidst all the fluctuations to which the business
has been subjected during that time. The area on which the Gowrie
mines are situated immediately adjoins to the south that owned by the
Block House Company, and like it abuts upon the northern shore of Cow
Bay, where a wharf and artificial harbor for the shipment of the coal have
been constructed.

The mining area now referred to which was leased to Messrs. Archi-
bald in 1861, is two square miles in extent, and altogether on land ; it is
underlaid at an easily accessiblé depth by several workable seams, only
one of which, however,—the McAulay seam—has hitherto formed the
object of mining operations. This seam underlies that called the Block-
House at a vertical depth of about 450 feet ; and its thickness varies
from four feet eight inches to five feet two inches of good coal, with from
two to six inches of coal of inferior quality, left in the mine to support the
roof. The floor is of hard sandstone, without underclay, and the seam
dips on the south side of the area N. 18° E. < 89, and on the northern
out-crop 8. < 40°,

The workings on this seam have been hitherto altogether on the
southerly dip; and the boundary of the area in that direction has been
established so as to include the entire crop of this seam ; butf it also
embraces a large proportion of the coal contained in the northerly dip, and
overlies an area of 760 acres, containing originally 5,700,000 tons of coal,
of which, supposing 80 acres to have been worked over, about 5,220,000
tons besides that contained in the pillars will still be available.

After the requisite preliminary works to establish the continuity and
quality of the seam, systematic mining operations were commenced here
under the superintendence of Mr. Blowers Archibald in 1864, and have
been continued ever since without intermission, and with admirable
economy and efficiency, at a remarkably regular rate of production.
The coal from this mine has a very general application and extensive
distribution, having been sold in nearly equal proportions for home con-
sumption, the British American Celonies, West India Islands and United
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States, for domestic and steam purposes. The proportion of ash is some- Quaiity of the
what objectionable for the latter purpose, but on the other hand its value coRt

in this respect is enhanced by the well established fact that it is not apt

to form any clinkers. For the manufacture of gas its somewhat high pro-

portion of sulphur is certainly deleterious, although it has been largely

used for this purpose. The analysis of average samples from this colliery

are given in Table IL., and its quality may be further illustrated by the

following extracts from letters referring to practical tests on a large

scale.

Report of Mr. Sutherland, Chief Engineer of the 8.8. ¢ Sweden,” on
Gowrie coal.

“ On the passage from Cow Bay to Liverpool (1869) I have given the Gowrie coal a fair Reports on
trial, and found that when burning Gowrie coal alone our average steam was little under fﬂ:}? of Gowrle-
that obtained from Welsh coal, of average quality, but our consumption about 12 per cent.
in excess of Welsh coal. I found on burning an equal mixture of Gowrie and Welsh coal,
good steam with little over our usual consumption of Welsh. I believe a ship with proper
furnace bars for Gowrie coal could use it with very good results.

I may state that the Gowrie coal forms very little clinker, and consequently is easy on
furnace bars; the amount of ash is even less than from Welsh coal, and the specific gravity
much the same, being about 41 cubic feet to the ton.”

# NorTH SYDNEY, June 21st, 1869.

“We certify that the steamer ‘Panther’ has been using Gowrie Mines coal almost
entirely for the past three years; and that it has been constently improving in guality
during that time,

“'We consider it superior to Scotch and Sydney, and almost equal to Welsh for steam pur-
poses; and find that it is particularly easy upon furnace bars.

“ (Signed,) “ROBERT FORBES, Chief Engineer.
’ #JOHN BARTLETT, Master.”

“ Office of the New York Gas Light Company,

. “ New Yogg, Januery 29th, 1864.

“F. H. Opionxg, Boston.

“ Dear Sr,—The sample cargoes of Gowrie coal received at the works of the New York
Gas Light Company yield about 9,000 feet per ton of 15 candle gas. The coke is of good
quality and mekes a strong heat. The coal was carbonized by us under very high
keats.

“There is a considerable impurity in the coal (slate, &¢.,) which may be separated in
mining. It is my opinion that this coal, if properly selected before shipment, will yield gas
in quantity and quality equal, if not superior, to any coal from Cape Breton.

¥ (Signed,) “JOHN H. ADAM, President.”

Dr. Harrington’s remarks appended to his analysis of the sample of Remarks by Dr:
coal from the Gowrie mine are as follows : ¢ Very bright and firm, with Harington.
marked planes of cleat. A little carbonate of lime, as in No. 8 (Sydney
main seam) but in much smaller quantity. But little visible pyrites. Ash
reddish-brown. Did not coke.”

Surrace Works.—Mining operations at the Gowrie mine, as at the
Block House mine, date from a very early period in the history of the
province when under French occupation. Passing over these and also
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the preliminary works of the present proprietors I shall proceed to
deseribe the state of the colliery at the present time.

At the distance of 900 yards from the shore of the Bay and 450 yards
from the crop of the seam a shaft called the Odiorne pit has been sunk
to the depth of 205 feet, intersecting the MeAulay seam ; thisis now the
principal working pit. There is also another shaft (No. 2) which had
been previously in use, situated 300 yards to the south of the former, and
on the full rise of the seam from it. This latter shaft, designed exclusively
for the crop workings, is connected with a slope to the crop, which served
as a travelling way for the men and horses employed in the mines. Both
pits are provided with steam engines, the first of 80 horse-power for
pumping and winding, and’ the second of 6 or 8 horse-power for winding
only. The Odiorne pit, which is also used as an upcast shaft, is 15 feet
by 6% feet, divided into two compartments 9% feet and 5% feet by 6-inch
bratticing, the larger division being mounted with glides, &ec., as a cage-
pit, and the smaller asa pumping shaft,

The engine at this pit has a single horizontal high-pressure 16-inch
cylinder, and 3 feet 6 inches stroke, geared down 2% to 1 on both pump
ing and winding shafts. The drums 8 feet in diameter and 5 feet
long are furnished with flat wire rope, 4 inches by % an inch, and the
cage is adapted to bring up only one tub at a time, containing 800
pounds of coal. This machinery is capable of hoisting two tubs per
minute, and has frequently delivered at the pit-mouth at the rate of
300 tons per day. At the time of my visit the average production
ab this pit was 250 tons per day, round and slack, The pumps, two
in number, 10 inches in diameter and 4 feet stroke, lifting a height
of 200 feet, and at the rate of 250 gallons per minute, are worked
by the same engine by means of the ordinary spear connections, and
drain the mine in eight hours pumping, viz., from 6 P.M. till 2 A.M.
The steam is supplied to this engine by two cylindrical boilers 5 feet
6 inches in diameter and 26 feet long, ‘with two internal flues, 22
inches diameter, in each.

The arrangements at the bank are very complete and commodious.
There are two sets of shutes and screens, those for the pit being distinct
from those for the bank coal which is drawn up to the platform by a small
steam engine. At the time of my visit the bank might contain about
8,000 tons. Most of the slack (which amounts to between one-third and
one-fourth of all the coal extracted) is left in the mine ; that which is
brought to or made at the bank finds a ready sale. About four tons per
day of splent and sulphurous coal is picked out and sold to the miners,
&e.

This colliery is connected with the wharf by a short but substantially
built railway 1,100 yards in length with a down grade averaging about 1 in
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100 from the pit head, and an incline of about 1 in 15 for 180 yards as it
approaches the wharf, enabling the cars to descend by their own gravity
and with sufficient impetus to carry them to the end of the wharf without
the application of further motive power. The empty cars are drawn back
to the pit by horses. The guage of the railway, which is laid with T rails,
35 pounds to the yard, is 3 feet 7 inches ; it is equipped with 84 waggons
built at the colliery) each capable of carrying two tons. Duripg last
year a new engine shaft (No. 4) 12 feet in diameter was commenced 1512
yards north-west from the Odiorne pit, to cut the seam at the depth of 250
feet from the surface, on the extension of the levels from that pit. The
new shaft at the time of my visit had been sunk 86 feet, and the railway
graded to connect with that at the present colliery ; when these works are
completed a locomotive engine will be employed for the haulage of the
coal from both pits.

Wharf and Breakwater —The wharf, which is strongly built of timber
on a foundation of crib-work ballasted with stones, is 1,156 feet in length
and 24 feet wide, with T piece 230 feet from the water extremity, 175
feet long and 24 feet wide for the protection of vessels lying within that What
distance from the shore, The wharf is capable of accommodatmg eight
vessels at once, drawing from 10 up to 18 feet of water; it is provided
with eight shutes for smaller and two drops with turntables, &c., for larger
vessels. As the bay is exposed and dangerous (especially in autumn
which ig the busiest time for the shipment of coals, and when easterly
gales prevail) it has been found necessary to construct a very massive and Bresk-water-
substantial bzeakwater for the protection of the wharf and shipping.

This breakwater or pier is about 1,500 feet in length and 48 feet wide,
built entirely of strong erib-work very heavily loaded with stone, and has
20 feet depth of water at low tide at its outer extremity. It is sitnated
about 250 yards to the north-east (or seaward) from the wharf; and is
made slightly arched or convex outwards, with the deck or upper surface
sloping in the same direction at an angle of five degrees. It affords shelter
and protection to a large nuwber of vessels, which for such accommodation
are required to contribute to its maintenance by small dues or tolls regu-
lated according to the tonnage and time so occupied. Independently of
the wharf, the cost of constructing this pier and repairing it, is stated
to have been $60,000.

UNDERGROUND WoORKS.—These, which are on the pillar and bord
system, have hitherto been altogether confined to the rise of the levels from
the bottom of the shafts. At the old shaft (No. IT) the breadth of the winning
is 150 yards and at the Odiorne pit 800 yards, these works being separated
by abarrier of coal. At the old workings, which, as before remarked, are
very near the crop, the levels have been driven from the shaft north-east to 01¢ workings:
the shore, 815 yards, and south-west upwards of 600 yards. Here the bords

Construction.
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were 18 feet wide, and the pillars 18 feet by @ feet, and several of the
pillars have been removed. These works were discontinued in 1867, and
operations since that date have been limited to that part of the mine com-
manded by the Odiorne pit.
The two main levels, 160 yards apart, have been extended 1,000 yards
New workings. towards the sea and 1,450 yards in the opposite direction, and are con-
' nected by self-acting incline gate-roads cut about half across the angle of
dip, and coming out in the upper level 500 yards from the shaft. These '
main roads which are T feet wide and 5% feet high, are laid with rail
tracks, two feet gauge, and with T rails, 22 pounds to the yard. The
incline roads are worked by a friction-strap and five-eighth inch steel-wire
rope ; the level roads by horses, of which at the time of my visit twenty
were employed in the mine. The direction of the levels is N. 674 W.,
and the cleat of the coal being E. and W., the bords or working places are
turned due south from the levels, and are driven up 16 yardsby 6 yards
wide, the pillars being left 16 yards by 7 yards. The coal is holed at or
'near the bottom of the seam 2 feet in and 9 inches high, and is all wedged
down, no biasting being required in this mine owing to the presence of a
peculiar cross fracture in the coal in addition to the usual cleat; thus
rendering it very easy to work although more liable than is desirable, to
break into small pieces. For the bords the rails are of flat iron, 2} inches
by & inch., There are altogether about four miles of railroad under ground
and 150 tubs, each of the capacity of one-third of a ton.
Ventilation.—No explosive gas being' generated in the mine no safety
lamps are required, and the ventilation hitherto has been attended with no
vVentistion.  difficulty and requires no special appliances. To assist, however, in pro-
moting the circulation of air, a small furnace, with 18 square feet of grate
surface, has been placed 80 feet from the bottom of the cage-pit which acts
as an upcast, the pumping compartment being the downcast.
Drainage.—The arrangements for pumping have already been
described. Like that at the Block House mine the water is of a highly
corrosive character, owing probably to sulphate of iron in solution, render-
ing it necessary to apply a lining of lignum-vitee to the pipes and to make
the buckets and the working barrels of a mixture of six parts of lead and
one of antimony ; this alloy although still far from perfect, being found
best adapted to resist the corrosive action of the mine water. When made
of iron and unprotected, a set of pipes and pumps were rendered useless
in four or five days, but when fitted as above described will last three
months.

PropucTioN.—The average annual quantity of coal of both kinds sold
at the Gowrie mines during the last nine years in which they have been
Production ang i Tegular operation is 42,090 tons ; and the greatest deviation from that

average during any one year has not exceeded 18,000, For several years

Drainage.
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the selling price, loaded on the vessels, has been, for round coal, $1.75, and
for slack 90 cents per ton. .
GENERAL REMARKS.

One of the most important points connected with the economical working
of coal mines, ag of all industrial undertakings, is, of course, the cost of
production ; and especially the value of the requisite materials and labor. I
am not prepared on the present ocoasion, more especially as there is con-
giderable diversity in the different mines, to give full information upon all
the items included under this head. The methed of regulating the pay of
the miners is very various ; in all cases, however, it depends upon the
amount of work done. The following different systems of payment are Diffrent eys.
adopted in different mines, and sometimes a combination of two or more ment.
of these in the same mine : by the cubic yard ; by the ton ; and by the
lneal yard advance. At the Sydney mines the price paid is 46 cents per
ton in whole, and 40 cents in broken coal, filled into the tubs, the slack
riddled in the mine, and all weighed at the surface. The miners find their
own powder and lights. For driving levels, &c., 80 cents per lineal yard
is allowed, over and above the rate paid for the coal thus extracted. The Average earn-
average daily work of each miner is three and a half to four tons, and in mlers.
drifting, two men will advance four and a half feet per day. Iam informed
that it is not unusual for the men to earn from $60 to $80 per month.
Ordinary laborers and surface hands are paid, on an average, at the rate of
85 cents per day. The rates at the other mines are regulated in the same
proportion, allowing for the different methods of computation, and modifi-
cations according to local circumstances. At the smaller establishments,
however, the rate of wages is usually from five to ten cents higher than at
the Sydney mines, and it has been found necessary of late years,in order
to secure the requisite amount of labor, to pay higher prices than had
previously ruled ; and with the increased demand this year it is probable
that these will requlre to be still further angmented. During the three Beduetggn vggrk
or four months of winter, when there is no shipment of coal, it is usual &
either to reduce the rate of wages or the amount of work done.

The following estimate of the cost of raising and shipping one ton of
coal, including various items of expense in addition to that of the actual
mining, is submitted as an approximate average :

Mining expenses, AVeraging S&Y.......ecesscmssssessnsons 50 cents per ton.
Wages of putters.ceesioeesss Joesannnenananee seserasessnnsannne 6 «
Underground haulage (one horse for every 2,260

tons raised annually)...cooeeens Peeerees Senneenanonnnne 5 & &
Timbering......... ... Vet tenesessssnsistneannssinanste tesraeeeenane 4 . u
Engine power, winding.... - 2 W«

Firemen to upcast, watchmen, and road clea.ners. 2 v o«
Overseer and assistants, engineers and firemen at
pit mouth .8 & w
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Expenses of screening and loading o8l . 6 cents per ton.
Expenses of loading bank coal........ sroeannavesom sy wees 128K
Salaries and incidental expenges...oescossesssseerssaresee 10 « o« -
Railway transportation, say 5 miles at 3 cents........ 15 & o«
Loading at WhArf....ccccvemrsnaassescssiasnes seserosenisons g w o«
Government Royalty and taxes...eseceisssesscssencecsse 11« o«

1,29

Interest on capital, insurance, wear and tear, agen-
cies, discounts and contingencies, 88F.c.cescetecrese 25

[ "

Cost of coal per Total cost per ton free on bourd....wiseeeenss 1.54
ton.

The above estimate, from the most reliable data available, is based on
a production of 50,000 tons per annum, and must be regarded simply as
applicable to the average condition of affairs at the present time, which
may be materially modified by various local and incidental causes. Pump-
ing and ventilation are merely questions of increased consumption of coal,
and have consequently been omitted in the above statement.
It may be estimated that two-thirds of all the mining population of
Cape Breton at the present time are Scotch Highlanders or their descen-
dants, who are a very frugal, industrious and deserving race, and make
excellent miners. As regards their social condition, every encourage-
ment and facility for its improvement is afforded by the various colliery
proprietors, by providing comfortable dwellings, schools, churches,
medical attendance, &c., probably on a more liberal and enlightened
scale than is usual in most other countries. An increase of this class
of population, or of suchothers as may have been accustomed to work
in mines, is greatly to be desired, and for this purpose every encourage-
ment for their immigration should be extended. Owing, to the scarcity and
enhanced price of coal in England, and consequent anticipation of increased
demand, the past season has been characterized by great activity in deve~
loping and rendering available the vast resources of this coal field. But
for several years back the coal-mining industry in Cape Breton has been
Condition oftne I & languishing condition in consequence of deficient markets, and in fact:
¢pa) fradein - the mines have been in many instances worked either with little or no
profit or at an actual loss, the proprietors merely keeping them in operation
in hope of better times. Under these circumstances, and as tending to
promote the interests of this most important industry, the following
suggestions are offered, referring chiefly to certain objects which it is
considered desirable to attain, and which I shall merely indicate without
attempting at present to elaborate them.

Otilization of 1+ UTILIZATION OF Slack or SMALL CoaL.—This I conceive to be

slack 008l-  gne of the most important objects which can engage the attention of per-
sons interested in coal mines. At least one-fourth of all the coals mined
in this district assumes the form of slack, and only a small proportion of
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it is saleable even at a less price than it costs to produce it; and in
many instances its removal to waste is a source of additional expense.
Under these circumstances it seems at all events most desirable that
whatever fuel is required on the works or railways, &c., connected with
them, which may amount to one-fifteenth of the whole, should be used in
this form ; and further, that the rest of the slack should be either con-
verted into coke, or into a solid fuel by admixture with some other ingre-
dient. It appears to me probable that both these objects could be success-
fully and economically attained.

2. Lone¢ WaLL WoRkING.—This system should be adopted for all
seams under four feet or four and a half feet in thickness. Many such
seams exist in this field, and might be profitably mined, although not systemotworx.
perhaps on the pillar and bord system. The long-wall system admits of *
the introduction of coal-cutting machinery and of the extraction by one
operation, of the largest quantity of coal, with the least injury to its
quality, and also simplifies the mode of ventilation.

3. Tee EMPLOYMENT OF STEAM COLLIERS ON AN EXTENSIVE SCALE. Steam colliers.
—This would ensure a greater regularity in the delivery, and a longer
continuance of shipment at the time when it is most desirable.

4. CoLLECTION OF StATISTICS.—The systematic collection and record-
ing of accurate statistics of all matters connected with the business of
coal-minng, inclading accurate plans and descriptions of underground Mining records
workings, authentic statements of the results of actual trials on a laxge
scale on railways and steamboats, and in furnaces, gas-works, &c. Such
records, which should be accessible in the proper quarter to all persons
interested, would prove of incalculable value in connection with the future
working of our coal fields. Not only would they be the means of saving
an jmmense amount of useless labor, but they would also prevent the
occurrence of many serious accidents involving the sacrifice of life and the
loss of much valuable property. In this connection, and respecting
the general management and regulation of the coal mines of Nova
Scotia, the following remarks by Mr. Rutherford, late Government
Inspector of mines for that Province, in his Report for 1866, pp. 69-72,.
are well worthy of reproduction, and are accordingly appended.

I have the honor to be, Sir,
Your most obedient servant,
CHARLES ROBB.
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VIOTORIA MINE... . 0uoousss J||Good coal ...uiinnnnn, i_l)_ o gesrvsieenaaisele sonee i NN | N e T s e o T g s ve....]|(Vertical Depth, 735). I IN.3®W 38 E:and W.
Total thickness.......... .. 67
Good coal .......... OO I I T | ) AU 50 | 56.50 |5.00 [........ 10,000 |Reddish Grey. ....... 7.76  |Manhattan Gas Co.
Parting... ... = Y I 3400 |62.92 | 2099 | 2136 [... ... Reddish Brown...oo.|-severioonnr. Harriugton ........... e s (0P M58 wumen N 15— BPW.
Good coal....... b, (L0 | (N NENRORE SRR SN SR A ] PITRC RS s counye s Slope, 650. .. ....vu.. T
Mineral charcoal ...... Jo 1
INTERNATIONAL MINE.....4 [|Good coal ....... .13 8
Parting........ -
(Harbor Seam). Good coal (holing)......... 0 3
Total thickness..... veswns 6 1 )
Shaly coal ....... 18 € Tifeeaseses) 8654 0.93 8.69 H. Poole.
Good coal ... .56 0 U o 1 P ) T [ QO 1171111 N RORRIORITRpNI S—— esnlos Ui Philadelphia Gas Co...||Shaft, 180............ 57 N. 500 E == 40-.
Shaly coal 0 1} € MTe]essswenolssvasmin 5 1.30 . B SV HOW..oovivniiarioeenns Slope, 400.
LITTLE GLACE BAY MINES.{ ||{Brown carbonaceous shale...| 0 0} || “ Iv.|........ 28.62 3.24 BrOWD. . iveveeersfearenneannns ..|Harrington......... ... {|(Vertical Depth, 100).
G00d €0al...cienr cirarainn 2 6%
(Hub Seam). =y
Total thickness...coeeeeu. | 9 43
Coarse €oal..ovsererereressel 02 & goterrres 180,21 | 67.78 [2.01] 0.90 |.....en.. Light Grey......ce.. 9.81 Harrington. ‘ _
Parting....... . U ’ TR L (PR, iy, gy ..... e g i How...g .......... RET [1) 101 A T T 28 N. 27° E. =< 6o.
Go0d €oal..uaena...n. |15
LITTLE GLACE BAY MINES.{ ||Mineral charcoal.. ..|0 02
G0OQ COAL . .vreerrrnnns s o4
(Harbor Seam). —_
Total thickness...... 5 0%
Roof coal.... 13 sasesess] 1.820 | 88.00 | 57.87 | 9:68 Jecicsans 9,700 |White to Brown..... 7.88 Poole....... epenenienns e jIONaft; 188leessn s ¥ 30 N.2P E. <<5°.......|E.10° 8.
CALEDONIA MINE........ J: oo 00T 46 9 |
(Phelan Seam). [ _ Total thickness............| 8 0
Good coal ... 4 2 “ T.eeess...| 87.26 [ 58.89 | 4835 (.-......] 9,500 f...... fin S P 8.02 Royal School of Mines.. || Slope, 790.
PuseRvE MINB... ' voion s ] ||Coarse coal .. 20 £ IT0..ee....| 85.47 | 61.67 | 2.86 | 2.06 Reddish Grey...ooooofesseneane.....[Harrington.. ......... (Vertical Depth, 70).. 13 ||N.68° E. <<§°.
(Phelan Seam). Total thickness............ 6 2
Coal...... T, 17 € T eeee....| 2447 | 55.98 |18.28| 6.27 |......... Greyish Red.coeeeeer|ieirneereennss Harrington.
e et AR e it KooV i ot Il o o f Aot i ks M O eeereen s |lsmaft, 100, oo || B2 B < g0
Coal ....... L3107 eswsossn|vemssmslmsans | vonsinnsoeses B R R R B e O e e +....||Shaft, 66.
LORWAY MINES........ ... 4 ||Clay parting 0 0}
Coal....... .|0 6
(Lorway Seam).
L|| Total thickness |4 0}
Good gas coal J1 9 “ Tleeveesss] 34.88 161.97 | 8.90 Lousnnnnn 10,700 |Reddish........ 8.51 DAWEOND s eovws vovinios Shaft, 162......... vei]ivieenns]|S. 60° B =<0,
ilegti:...._. g gg “ rptadie. .. 8196 [65.22 [ 282 1.18 [......... Light Grey......e0eeefeverseeen.....|Harrington.. .........
x00d steam ¢
GARDINER MINE.....00s..? Splent..... . 03
(Gardiner Seam). (|| Total thickness 4 8%
( .11 6 # Toleeesesss] 8800 | B7.87 | 8.68 L..... .| 9,700 -....:..;............. 7.88 Brown....i...... veo...||Slope, 450. 3
| 6 0 (LR ¢ % DGR voo] 82.82 [ 64.83,] 2.8 | 2.17 [ceveeenns Reddish Grey.eeeeveofeessesnss.io..|Harrington.............|{Slope, 270. .......... 4 N.2lo E. <<5} ......|N. 83 L.
CLYDE MINE....oous ouun wed 10 R, R P PR [T ey S e coesieene Chesmasmbien v necendosee]iasscasrsessssesasaessssf[(Vertical Depth, 45).
(Phelan Seam). t Total thickness. 8 6
Coal with clay bands 1l 4
6,11 CHERE .| 0 43 “  To|eeese...| 88.70 | 58.456 | 8.45 |..... eoe| 9,500 liecceessaissvesesrsans 8.03 Royal School of Mines..||Slope, 400.......... v 1; |IN.23° E<<8°.......N.W.
01 “ Ir.4........0 81.75 | 66.85 | 1.40| 1.21 |.........|Light Reddish Grey..|..............|Harrington........ ... ||(Vertical Depth, 57).
SCHOONER POND MINE..... < g g*
13
(Ross Seam).
Total thickness 6 11}
Toplcoalleft... 11(0) #. T )ensennie 38.82 ggsg gg() b g s 10,500 ged.l.,.h..f{.h... 7.67 lhslrown. ................ g}laft' 20000 s | 210 B < g0
Coal ....... el B € ILfeaesesse] 81.9 2.7 7 .7 eseces..|Purplish Red.ccoeesosfecccanesss ....|Harrington............||Slope, 2,000.......... 7 . 210 K., X
BLOCK HOUSE MINE........1 8t (Vertical Depth, 160).
(Block House Seam), Total thickness..... svavess) 8 10
Coal ... 2 2 “ 1.0 1.83|86.15 |58.01 |57 | 2.34 9000 fasewssuvensavens 7.97 Richard and Buist......||Shaft, 205.
. Shale. 0 0 N B P 32.07 | 64.43 | 8.50 | 2.86 [........ {Reddish Brown......|.ceevesueeseo..|Harrington......... ....||Shaft, 250........0... 80 N.18° E. <<7°.......|E.and W.
GOWRIE MINES. .ooevvnnenn 3 ||Coal . 2 8
(McAuley Seam). Total thickness...e.euenn.. 411

The samples submitted to Dr. Harrington for analysis were taken without selection from the coal as it came to the bank, and may be assumed only in a general way to represent the average quality of the various seams. In all Dr. Harrington’s analyses the
amount of volatile matter has been determined by slow coking. By fast coking it is of course much greater, and a better coke is produced; and this is true of some of the South Staffordshire coals which, according to Dr. Percy, give a good coke with rapid and
do not coke at all with slow heating. The average of all the above analyses gives Specific Gravity, 1.316; Volatile Matter, 33.441; Fixed Carbon, 61.873; Ash, 4.223; Sulphur, 2.37; Gas, 9340; Evaporative Power, 8.33.



REMARKS

EXTRACTED FROM MR. RUTHERFORD'S REPORT FOR 1866.

With a‘few exceptions the remarks I am about to make will apply to
nearly all the Collieries in the Province; and I have on this account
avoided what would have been a mere repetition had I made them in each
case. They have reference to pillar working, ventilation, drainage, storing
of coal, and plans, under which classification I proceed to give them.

PILLAR WORKING.

The facility with which the coal has been reached in all the districts,
as compared with other mining countries in which, from the exhaustion of
the seams near the crop,expensive sinkings become necessary to reach the
underlying coal, and consequent great skill and carefulness are required
in properly opening out the mine; this freedom from an expensive preli-
minary outlay, instead of enabling an effective winning of a large tract
of coal to be made before commencing the regular working thereof, seems
to have engendered an indifference to future operations, and allowed the
desire for an immediate profit to supersede the necessity of a judicious
arrangement of the mode of working. To this cause I attribute the short
distance from the crop, to which in most of the mines the workings are
confined ; and the adoption of a system by which as much of the seam as
possible is taken away in the first working and the pillars are reduced to
a minimum of strength for the purposes of support. The injudiciousness
of this system cannot be too strongly urged. The introduction into the
market of coal worked so close to the crop must have operated preju-
diciously—and I have reason to believe that it has—to the interests of
the mine owner ; and the continuance of the scale of pillarage, which has,
I think, from the preceding cause been too generally adopted, will be
fraught with consequences of a more serious character. For, although
with the present limited extent of workings and the absence of pressure
in consequence of the proximity of the coal to the surface, the pillars may
be sufficient to keep the mine open for ventilation or other purposes, yet if
unaltered where the overlying strata are very much thicker and heavier,
their inability to support will in no long time be exhibited to the serious
detriment of all concerned. For this reason I have felt it my duty to
recommend an increased size of pillars as the workings extend to the dip,
with a view to their subsequent entire removal. I have also advised the
working of the pillars at such a distance from the crop as the quality of
the coal will warrani. I am glad to be able to report that this has been
effected with success at the Lingan and Gowrie Collieries, and been
attended with an additional advantage, to which I will hereafter refer.
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This removal of the pillars should commend itself to the managers of
mines not only on account of the importance of avoiding a waste of coal,
but also becaunse it hae the further advantage of lessening the working
area of the mine, and consequently reducing the amount of materials
required to supply the otherwise rapid extension of roads, and the means
of conveyance necessary in widely spread districts.

I

VENTILATION.

The limited extent of the workinge of many of the collieries, and the
adoption of the system on which they have been mada, have not been
without their effect so far as ventilation is concerned. The maintenance
of travelling roads thiough the pillars, and the adoption of any artificial
aid, appears to have been thought unnecessary in most cases,—a differ-
ence of level as respects the intake and outlet, and the difference of the
internal and external temperature, being chiefly relied on to cause the cir-
culation of a current of air.

The freedom from gas of an explosive character—oarburetted hydrogen
—and the absence of the equally noxious and dangerous non-explosive
gas—carbonic acid—have produced an indifference as to the necessity of
making provision for a more effective ventilation as the workings become
extended. In most of the mines all that is attempted is the conduction of
the air into the neighbourhood of the face,and thence allowing it to find its
way to the nearest place of outlet. The parts of the mine standing in
pillars—as well those immediately behind the working places as those more
remote—are thus without any admixture of the air but that which the
movements in the mine may occasionally cause to pass into it. A steady
and constant current is not to be relied upon under such circumstances,
and it therefore frequently happens that the circulation is reversed, and
the intake becomes the outlet.

The mere fact of there being at present in most of the mines no dele.
terious gases requiring to be swept away or reduced to an innocuous
mixture, should not be deemed sufficient to render unnecessary the pro-
vision of such a quantity of fresh air as is necessary to the healthy pursuit
of the occapation of the miner. To effect this, no simpler agent can be
employed than the furnace. This, properly constructed, and placed at the
bottom of one of the ventilating shafts,—which should be used exclusively
for that purpose,—would, with attention to the size of the air-courses and
the position of the stoppings, suffice to maintain the steadiness of current
and amount of fresh air which are too frequently wanting.

DRAINAGE.

In many instances the exposure of the coal on the faces of the cliffs has
induced the opening of the seams to be made by driving an adit or level
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from the shore, which has answered the double purpose of being an outlet
to the coal and the water made in the mine, The desire to obtainas much
coal to the rise as possible, has, in many cases, led to this level being so
placed that it is within the reach of the tide, which occasionally flows into
the mine. These levels are in many collieries still used as the outlet for
the water after being lifted from the dip workings. I am glad to be able
to state, however, that in some of these collieries precaution has been
taken, by fixing dams, to prevent any unusual rise of the tide extending
so far as to overflow into the dip workings. In those mines in which the
workings have not yet been made to the dip, I have recommended the
adoption of simllar means to prevent such a casuality. The quantity of
water made in the wines is not large, and, generally speaking, the pro-
vigions made for its removal appear to be adequate. One objection that
has been made to the working of the pillars is the apprehension of the
breakage of the strata setting free a larger quantity of water than could
be removed by the present appliances. I have given some attention to
this, and am inclined to the opinion that much of the water met with m
the dip workings finds its way there from the surface, and that if it were
tapped in the upper workings a considerable diminution would be the
result. For this additional reason I have advised the removal of the
pillars to the rise of the water levels ; and it is to the benefit in this res-
pect which has been experienced at Lingan and Gowrie, to which I before
alluded.

STORAGE OF COAL.

It may perhaps seem premature to cry ¢ waste ”” at so early a stage of
mining as the very recent development of the mineral resources of this
country implies ; but, at a time when attention is being directed in Eng-
land to the exhaustion of her coal supplies, and the consequent necessity
of economising them by every available means, it cannot, I think, be
considered inopportune to direct attention to a source of waste which may
with care, to some extent, be lessened.

In many of the collieries the greater part of the slack made in working
is separated from the large coal by riddling, and thrown aside in the mine.
The proportion thus taken out varies from 5 to 20 per cent. 'This slack
18 seldom removed, and has therefore largely accummlated, Itis reason-
able to suppose that if it could be sold even at a very small profit, it
would not be left in the mine : and it is thus treated to avoid expense of
depositing it on the surface, and the combustion that would probably occur
if a large quantity were heaped together. By attention to the peculiarity
of each seam, and the manner in which the miner performs his work, the
proportion of slack made in the ordinary course of working may be
reduced, and the loss of merchantable coal from this cause be diminished.
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But there is another source of loss to which, inasmuch as it affects the
revenue to a much greater extent, I wish to draw attention. I allude to
the large stores of coal that are formed during the winter months, The
suspension of shipment for a period of from three to four months necessi-
tates the adoption of one of two courses: either the colliery must be
stopped, or be continued at work and the coal brought out and stored on
the surface, It must be evident that in the former case both employers
and workmen would be subject to much inconvenience and loss : the work-
men would be obliged to seek other means of employment, and the mine
owner would be unprepared to commence operations on an adequate scale
when the shipping was résumed. For this reason the latter course is
adopted, and the consequence is a deterioration of the coal from exposure
and the production of a large proportion of slack both from this cause and
from the breakage in putting down and re-lifting. To such an extent does
this take place that I have reason to believe that in some instances the
produce of large coal from the heap has not much exceeded 50 per cent.
‘When it is remembered that a large percentage has already been taken
out in the mine, and that the coal brought to the surface is with respect to
size in nearly a merchantable state, the loss of revenue from this cause
must be apparent. Impressed with the importance of obviating this as
much as possible, I have endeavored toinduce the adoption of some means
by which this loss may be reduced to a minimum, and I am hopeful that
as the interests of the mine owner are seriously affected by so small a yield
of saleable coal, they will readily adopt any practicable scheme for realizing
so desirable a result. This would, I conceive, be to a considerable
extent accomplished by an extension of the power of production by a judi-
cious laying ous of the mine, and the formation during the win'er of a
number of working places, together with the opening of more shafts or other
means of bringing the coal to the surface. With such a provision much
of the coal might be stored under ground and be raised as required with-
out interrupting the ordinary working of the colliery. The injury to that
portion which would be sent out of the mine would also be very much less
if suitable erections were made for protecting it from the weather. There
are details of arrangementin carrying this out which it is unnecessary to
state here; I make the suggestion with the hope of drawing the attention
of owners and managers of mines to the importance of devisingsome means.
of lessening a loss by which the interests of all are affected.

PLANS.

It is much to be regretted that some system has not been earlier organ-
ized by which an accurate representation of the workings would be
preserved. In many instances I regret tofind no record, either by survey
or written description, of the first operations. The coal has been worked
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on the principle to which I have alluded, with no intention of returning to
those parts of the mine in which operations have ceased. Being thus
abandoned, and no care exercised in keeping the workings open, they are
closed in many instances by the falling of the roof, and cannot, therefore,
be shown on the plans with that degree of accuracy which is desirable.
The importance of a knowledge of the position of old workings has been so
often and painfully illustrated by the numerous accidents that have
occurred in England from the absence of it, that I cannot too earnestly
direct the attention of mine owners to a neglect that may hereafter be at-
tended with serious consequences. These workings are generally near the
crop, and liable therefore to be filled with water ; and as the subsequent
operations are not in all cases connected with them, the rigk incurred from
the ignorance of their position must, I think, be evident.

Most of the collieries have now plans of the workings, Some improve-
ment is desirable in many of them with respect to the mode of showing the
workings in different seams ; but more especially would I recommend the
adoption of one uniform scale for the variety which prevails at present.

I have the honor to be,
Your obedjent servant,
+  JOHN RUTHERFORD,
Inspecior of Mines.
To P. S. Hamivrton, Esq.
Chief Commissioner of Mines.
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NOTES
ON SAMPLES OF BRICK-CLAY FROM FORT GARRY.

BY
BERNARD J. HARRINGTON, Ph. D,,

CHEMIST AND MINERALOGIST.

Clays, as is well known, differ very considerably in their composition, and
consequently in their suitability for the manufacture of different kinds of
bricks. If we are desirous of making a brick of a refractory nature (fire-
brick), we must select a clay consisting mainly of silica and alumina, and
as free as possible from lime, oxide of iron and other bases which would
form fusible compounds with the silica. Clays, however, which are to be
employed in the manufacture of building-brick, may, in addition to the
silica and alumina, contain small quantities of lime, oxide of iron, magne-
sia, potash and other bases, and yet be considered of good quality ; indeed,
a small quantity of protoxide of iron is looked upon as favorable, inas-
much as it promotes the strength and hardness of the bricks. But
beyond a certain point these oxides (lime, magnesia, oxide of iron, &e.),
are objectionable for different reasons; thus lime, or protoxide of ironm,
might make the brick too readily fusible, or the lime, which in the clay
was combined with carbonic acid and which would on burning be converted
into caustic lime, might cause the bricks to disintegrate on exposure to
moisture.

Clays which are free or nearly free from admixed sand or carbonate of
lime are spoken of as fat clays, and are liable to considerable contraction
and cracking on drying. The best way of counteracting thisis by a proper
admixture of sand, and the want of attention to this point appears,in some
cases, to have been the cause of failure in the attempts to make brick at
Fort Garry.

Mechanical mixtures of clay and sand constitute what are known as
loams, while mixtures of clay and carbonate of lime constitute the so-called
marls. If a loam contains the clay and sand in proper proportion it may
be directly used for brick-making; but, from what has already been
stated, it is evident that marls or marly clays are unsuited for this
purpose.

The samples of clay from Fort Garry are from different depths from the
surface, and are numbered accordingly ; No: I. being a surface clay ; No.
II., 8 feet below L. ; No. IIL. generally about 7 feet below the surface;
and No. IV., 20 or 25 feet below the surface. All the samples effervesce
on treatment with hydrochloric acid, owing to the liberation of the car-
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bonic acid combined with the lime. This, however, is especially marked
in the case of Nos. I., II. and IV., No. III. apparently containing a very
small proportion of carbonate of lime. No. IIL. is of a light grey color,
and, when dry, hard and breaking with a conchoidal fracture ; when mixed
into a paste with water it is more plastic and tenacious than any of the
others. No. IV. is also somewhat hard and compact, its color being light
bluish-grey. Nos. I. and II., on the other hand, are soft and friable,
being of a decidedly marly character; they are both of a light-grey
color.

All the samples are what are known as ¢ red-burning clays;” that is,
they contain protoxide of iron, which on burning is converted into the red
oxide or peroxide. It will be observed that some of the accompanying
samples of brick have barely any reddish tint, while others are of a deep
red color. This is due to the different degrees of heat to which they have
been subjected (some parts of the furnace being much hotter than others)
rather than to any great variation in the amount of oxide of iron ; for the
difference, in some cases, is most marked in different bricks made from
the same clay.

No complete chemical analyses of the clays have been made, as a
chemical analysis does not always indicate the best proportions of clay.
sand, &c., to be used. According to Muspratt, ¢ it is nearly impossible practicar trials
to ascertain the applicability of any kinds of clay without a direct trial. "°°=*"7:
Although the mode of occurrence, the color, the plasticity, degree of
purity, property of effervescing or not with acids, may all help in enabling
the brickmaker to form a correct opinion as to the nature of the clay, yet
it is always advisable to obtain complete certainty as to the suitableness
of the clay for the purposes desired, by burning a few bricks by way of
trial. The cases are naturally not frequent in which clay is obtained
with all the requisite properties, and it requires a long series of experi-
ments to ascertain what proportions of fat and poor clay, sand and other
substances, should be mized together in order to obtain a brick-earth of
the proper quality. If the clay is too fat the bricks will be denser than
they should be, with too little porosity, and subject to bend and crack in
the fire ; if the clay is not fat enough the bricks will be soft and easily
fall to pieces.”

With such considerations in view, I have made a number of small bricks
containing different proportions of clay and sand from Fort Garry. The
results will, I trust, be instructive and serviceable to the Fort Garry
brickmakers. The sand employed was that sent with the clays, and was
from two localities—Sturgeon Creek and Point Douglas. The dry clay
was first ground, and then, with or without sand, as the case might be,
mixed into a paste with water and thoroughly pugged. The bricks were
moulded in a small wooden mould, dried for several days at a temperature
of 212° F., and finally burned in the muffle of a cupelling furnace.
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Duplicates were, moreover, made, and half of themn soaked in water after
burning, and then slowly dried. This caused many of those made from
the more calcareous clays to crack and fall to pieces owing to the slaking
of the lime. It should, however, be observed that this disintegration in
no case took place when the bricks were made of No. IIL. elay with a
proper admixture of sand.

The following are the proportions of clay and sand used in my experi-
ments, the numbers corresponding with those wpon the accompanying
bricks ¢—

(1) No. I. clay, without sand. Madelight red bricks which were com-
pact and firm, but would be improved by the addition of sand, as they are
too soft and would not be durable.

(2) Equal weights No. L. clay and Point Douglas sand. Made red
bricks, which, however, after thorough burning and soaking in water,
cracked badly. The proportion of sand should be very much reduced,
the clay not being a fat one.

(8) Three Parts No. III. clay and one part Point Douglas sand. Pro-
duced very excellent red bricks, which at a very high femperature were
slightly glazed upon the surface.

(4) No. II clay, without sand. When not sufficiently burned the brick
had a yellow color and soon cracked badly. A brick burned at a higher
temperature showed no tendency to crack, but was too soft and caleareous.
Color pale red.

(6.) 1 part No. III. clay, 1 part No. I. clay, and 2 parts Sturgeon
Creek sand. Gave red bricks, one of which cracked slightly after soaking
in water. When thoroughly burned did not crack even after soaking.
The same proportions of clay with 1 part or less of sand would probably
give fair bricks.

(6.) No. 3 clay, without sand. This being a fat clay, as might be
expected, when used without sand shrinks and eracks on burning.

(7.) 1 part No. II. clay and 1 part Sturgeon Creek sand. Light red
bricks, one of which cracked very badly after soaking in water. Not
more than % the amount of sand should be wused, if No. II. clay is used
at all.

(8.) 1 part No. IV. clay and 1 part Sturgeon Creek sand. Gave
good red bricks, not exhibiting any tendency to crack, even after soaking
in water. In the event of coarser sand being employed a smaller propor-
tion would be necessary.

(9.) No. IV. clay without sand. Too fat. Bricks perfectly worthless
from cracking.

(10.) 3 parts No. III. clay, and 1 part Sturgeon Creek sand. Gave
excellent red bricks, although they perhaps would not be so good as No.
3 where Point Douglas sand was employed.
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(11.) 1 part No. IIL clay and 1 part Sturgeon Creek sand. Gave
good red bricks.

(12.) 1 part No. IL clay, 2 parts No. IIL. clay, and 1% parts Point
Douglas sand. One of the bricks, after soaking in water, cracked very
slightly. There are two causes for this cracking, (1) the presence of
the No. II. clay, and (2) too large a proportion of sand.

(18.) 1 part No. L. clay, 1 part No. IL clay, and 2 parts Sturgeon
Creek sand. Too calcareous and too much sand. Cracked after soaking
in water.

(14.) 8 parts No. I. clay and 1 part Douglas Point sand. In one case
a slight tendency to crack ; too calcareous.

In the manufacture of bricks at Fort Garry I should recommend the use
of the least calcareous clay (No. IIL.), together with Point Douglas sand ;
the sand forming about 4 to ¢ of the mixture (supposing the clay to be dry.)
If No. III. caunot be obtained in sufficient quantity, and the more cal-
careous clays have to be resorted to, either I. or IV. is preferable to
No. II.  Point Douglas, or similar sand, also, should be used (% of the
mixture say in the case of IV., and ¥v to } of the mixture in the case of
No. 1., supposing the clay to be dry.)

While I recommend these proportions for trial, I think it quite possible
that they may have to be slightly altered. Trials on the large scale and
time, will alone decide this.*

It is evident that in the attempts to make bricks at Fort Garry the rusumotent
burning has not been properly attended to; for while the clays are P
¢ red-burning clays,” the memorandum accompanying them speaks of the
bricks obtained from them as being white, showing that the temperature
had not in any case been high enough.

Bricks, to be of good quaiity, must be thoroughly burnt. Those made
from precisely the same clays will vary very considerably in appearance,
as well as in strength and durability, according to the heat to which they
have been subjected.

BERNARD J. HARRINGTON.

MoxTtrEAL, May, 1873.

ANALYSES OF SERPENTINE FROM ABBITIBBE
and Green Mineral from Carboniferous Conglomerate New Brunswick,

The serpentine from an island in Lake Abbitibbe, mentioned page 6 and
partly described by Mr. McOuat on page 128 of the present report, has since
been more fully examined. It has a hardness of a little over 4 and specific
gravity of 2.77. When treated with a mixture of equal parts of sulphuric

# The small bricks above described are exhibited in the Geological Survey Museum.
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acid and water it is almost instantaneously decomposed. Little black
grains were left with the silica and found to consist of chromie iron.

Analysis gave,

MAGNEHIA .veeveneeeneererarrestierronssroreaseensssnsssamee
Oxide of nickel .
Chromiciron. ... iueeeecmmmencsrcsmosancnne

Loss on ignition... ... seeveereonsesiscnraremeasiniens

An examination of the green mineral in the Lower Carboniferous
conglomerate at Harvey, N.B., and mentioned on pages 6 and 184,
has also been made. It has a hardness of about 3 and specific gravity of
2.75. The colour is leck-green and the lustre dull,—in places sub-resi-
nous. Before the blowpipe it whitens and fuses on the edges to a glassy
white enamel. Sulphuric.acid decomposes it, but only partizlly.

Analysis gave,

MAZNOSIA..ecuurenrerssesivistintrensorsssancairsssseessennes
Petash e sosininniinineiininninecenin s s

From the above it will be seen that this mineral resembles pyrophyllite
in some of its characters. It is, however, harder and contains a larger
quantity of alkalies and less alumina. Judging from its appearance and
hardness, it might readily be mistaken for serpentine.

w Calculated as protoxide.
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