
SUMMARY REPORT 

OF THE 

OPERATIONS OF THE GEOLOGICAL SURVEY. 

FOR THE YEARS 1884 AND 1885. 

The last published Report of Progress of the Survey, that of 1882-
83-84 is prefaced by a sn.mmary report foe the year 1883 to which are 
added observations on the work of 1884. The present summary report 
constitutes a statement of work carried on by the survey to the close 
of 1885, and is practically a reprint of the summary reports forming 
part III in the reports of the Department of the Interior for 1884 
and 1885. Facts of interest noticed in the summary report are thus 
placed in the hancis of the public in advance of the completion of 
cietailed reports and maps, which frequently require to embody the 
field work of several years. The summary reports also form a con­
nected historical outline of the field and office work of the survey, 
and a record of the progress of the museum. 

18 84. 

PUBLICATIONS. 

~he :ieport of Progress for 1882-83-84 is a royal octavo volume of" 
783 pages, containing fifteen separate reports and is accompanied by 
thirty-four maps of which all but two are geologically coloured. 

Besides the annual report, a sketch geologiral map of the wholto 
of the Dominion, on a scale of 40 miles to 1 inch, was prepared, 
and was published for the meeting of the Britis~Association, together 
with an explanatory descriptive sketch of the (physical geography 
and geology of the Dominion, in a pam1)hlet of 55 pages, royal 8vo., 
by the writer and Dr. G. M. Dawson. This map and pamphlet wtl.lil-
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distributed gI"atuilously to the visiting members of the Briti h Associa­
tion. 

A complete catalogue of the publications of the Survey, from its 
commencement in 1843 to 188~, was prepa•red and published in March. 
(28 pages, rnyal 8vo.) 

Other publications in the biological section were also prepared and 
issued dming the year. The e are refened to on a subsequent page. 

The greater part of my own time was . occupied in matters of 
~dministrative detail, which, with clutics in connection with the 
meeting of the British Association in Montreal, left me but little 
time for personal investigations in the field. From the 11th to 23rd 
()f July I made an excursion along the line of the Canadian Pacific 
railway, from Ottawa west to Pogamasing, carefully examining the 
many interesting and instructive cuttings that have been made through 
the Laurentian and Huronian rocks. A large number of specimens 
were collected both along the main line by myself, and along the 
branch from Sudbury to Algoma by Mr. H.P. Brumell, who accom­
panied and assisted me. In the whole distance, 364, miles, only one 
metalliferous vein of any importance has been exposed. This is in a 
small cutting, about four miles west of Sudbury. The ore-bearing 
rock or vein has a width of 40 yards in the cutting. It apparently 
consists of iron and copper pyrites, rather coarse diabase or diorite 
forming the walls. Specimens were collected for analysis, and were 
found by Mr. Hoffmann to contain_ 9·08 per cent of copper. (See 
p. 19 AI.) I am informed that the vein has been traced for a considerable 
distance on both sides of the track on a bearing of 335°. The great 
thickness of this pyritous vein and its proximity to the railway may 
Tender it of ~onsiderable importance. In August, before the meeting 
of the British Association, I accompanied Professor Bonney, who has 
been for some time engaged in a study of the Archroan rocks of Britain, 
<>ver the same ground. 

The kindness and courtesy of 11fr. Archer Baker, General Superin­
tendent Blastern Division Canadian Pacific railway, and also of Mr. 
Abbott, Chief Engineer at Sudbury, in placing hand-cars at our dis­
posal, greatly facilitated our examination. Indeed it would have 
been otherwise impossible to have effected it in the short time which 
Profesaor Bonney could devote to this excursion. 

After the close of the meeting of the Association in Montreal on the 
5th of September, I proceeded with the excursion party to the Rocky 
Mountains, and after our return was engaged in examinations at Rat 
Portage and along the line of the Pacific railway eastward to Nipegon. 
I left Port Arthur on the 26th of October and reached Ottawa on the 
3Dth. 
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Eighteen separate geological explorations were carried out during 
the summer of 1884, relating to which the following summary reports , 
were submitted. 

EXPLORATIONS AND SURVEYS. 

BRITISH CoLuMmA AND NoRTn-vVEsT TERRITORY. 

On the 9th of May, Mr. Amos Bowman left Ottawa for British 
Columbia to continue the geological exploration and survey in that 
province. The first part of the summer was devoled to the lower 
portion of the Fraser River, its tributary valleys and the adjacent 
mountain region. The scene of operations was then changed. and 
the remainder of the season devoted to the continuation of the work 
for the map of the ~outhern interior of British Columbia, referred to 
in my report for last yen,r. This map covers an area of about 30,000 
square miles. 

Dr. G. M. Daw;;on was engaged during the summer of 1884 in con­
tinuing and extending the reconnaisance work in the Rocky Mountains, 
south of the Red Deer River. 

Dr. Dawson, with Mr. Jas. White as a;;si~tant, left Ottawa on the 2hlt 
•of May and returned on the 20th October. 

Field work was begun from Morley, and the valley of the Kanan­
nskis first examined. Finding a practicable pass from the head waters 
of this river to tho~e of the ]'iJlk, a track-survey was made down the 
valley of the latter stream, and thence across the water;;hed eastward 
to the sources of the Old Man River, and down to the "Gap" of the 
North Fork. . The almost impenetrable character of some parts of this 
country, together with the very heavy rains of the early summer, 
rendered progress so slow that it was necessary to make a detour from 
this point to Pincher Creek to obtain a now supply of provisions. The 
head waters of the Highwood River, Sheep Creek and the Elbow River 
were then explored on the way north to Morley. A traverse was next 
carried through by the Vermilion Pass to the Kootanie and Beavcr­
foot Rivers, and thence by the Kicking Horse and Columbia yaJleys 

.nnd back to the Bow valley by the White Man's Pass. 

Dr. Dawson ha-ving been requested to meet the party of members of 
the British Association which visited the West, was then obliged to 
leave for a few days for that purpose, while Mr. White occupied him­
self in making a topographical survey of the vicinity of the anthracite 
-coal. deposits in the Bow valley. 

Later in the season a traverse was made up the Cascade River to the 
.Red Deer and thence westward to the sources of the Bow; and in des-
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cending the Bow valley rnrious points of geological interest were 
examined. 

In October, snow storms became so frequent at the high elevation 
at which it was necessary to carry on the work, that the operations of 
the season were brought to a close. 

The work of the past season, with that of 1883, and surveys of other 
isolated tracts previously made, furnish data for a reconnaisance map 
-geological and topographical-of that portion of the Rocky :Moun­
tains between the Red Deer and the 49th parallel, embracing an area 
of about 10,000 square miles. As this portion of the mountains is at 
present attracting much attention, in consequence of the proximity of· 
the railway, and the maps now existing aro quite unservicable, it is 
proposed to publish the information now in hand, in the form of a 
preliminal"y map. This will serve as a guide to prospectors and others, 
and may eventually form the basis for a more complete map as the 
surveys progress. 

The explorations of the past summer have still further increased the­
known area of coal-bearing Cretaceous ro.cks in the mountains, and re­
sulted in their pretty complete definition. The anthracite-bearing 
rocks in particular, while forming a narrow trough, have now been 
tt-aced a long way n01.·th and south of the originally di:;covercd locality. 
Deposits of copper ore have lately been found at a number of new lo­
calities in this district and effort;:; a,re now being made to develop some· 
of the more accessible of these. Fossils were collected in several local­
ities from the Lower Cambrian rocks which underlie the great limestone· 
series of the mountains, and the existence of extensive masses of intrn­
sive (dioritic ?) rocks, which in some place::; contain sodalite and other 
interesting mineral,-, determined. About sixty photographs illustrat­
ing the magnificent scenery of this part of the mountains and their 
geological features were obtained, together with a collection of such 
plants as appeared to \le new or interest).ng. 

The work done by Mr. R. G. McConnell during the season 0f 1884 
consitited in completing the geological examination and topography of 
the country lying between the International boundary and the 5lst 
parallel, and extending eastward from the eastern boundary of Dr. 
Dawson's map to the third principal meridian. The work in this .area 
allilo occupied the summer of 1883. All the geological formations 
occurring in it, ranging from Lho Middle ( 'retaceous to the Miocene Ter­
tiary, have been carefully examined 11nd their boundaries, except where 
masked completely by the drift, determined and mapped with a toler­
able degree of accuracy. 

Great attention wa; also given to the topography:ofthe region; and 
more especially to the hills, ridges 11,nd plateaus occuring in it, many ot 
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these being but Yery imperfectly represented on existing maps, though 
-0f great importance in connection wiLh geological outlines. Most of the 
topographical work, <lul'ing the summer, was done by his assistant, 
Mr. D. B. Dowling. 

Notes were made on the various soils observed in different parts of 
the area, and also on the character and quantity of the woods contain­
ed in it. [See Report C.] 

llir. J. B. Tyrrell was engaged during the summer in making a geol­
-ogical and topographical examination and survey of the country lying 
between the llOth and 115th degree W. longitude, and stretching north 
from the 51st parallel to the North Saskatchewan Rivel', including 

-,portions of the drainage areas of the Red Deer and Battle Rivers. 
Men and supplies were obtained at Calgary, and field work was 

•commenced on 30th May. From that time till 26th October, the party 
were travelling on the open plains in the southern portion of the 
·district, or in the wooded country further north, coming into Calgary 
three times during the season for supplies. 

In the early part of the summer a canoe survey was made of the Red 
Deer Rivel' from the crossing of the Edmonton trail to the mouih of 
the Rosebud, and during the rest of the season, track surveys, with odo­
meter measurements where possible, were made of the country passed 
·over. Notes were taken of its general character, and the so uthern 
-edge of the woods can now be d~noted with some degl'ee of accuracy. 

Se,-eral compact seams of lignite were met with, which will furnish 
.an abundant supply of fuel, and in some places, in the vicinity of the 
Red Deer River, a large amount of ironstone was also seen. 

The conglomerates discovered last year by ~fr. McConnell in the 
Cypress Hills were found to occur also in the Hand Hills, covering a 
-considerable area. 

Collections were made of the different rocks seen in the district, as 
well as of any fossils that could be obtained without too gre:it delays. 

The measurements, and traverses made with estimated distances 
during the year aggregated 2625 miles. 

ONTARIO. 

Mr. A. C. Lawson's work in the Lake of the Woods region was in 
-continuation and completion of that undertaken by him during the 
previous season as Dr. :Bell's assistant, viz.-the prosecution of a de­
tailed topographical and geological survey of the northern half of the 
Lake of the Woods, or that portion of it embraced within the limits of 
the Huronian belt of rocks, which are he1•e of much interest, not only 
from an economic point of view as comprising the gold-mining area, 
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but also as exhibiting, by the gl'eat extent of their exposure and eas 
of access, the leading lithological and structural features of this me't.al­
liferous series, as well as its relations-here clearly shown-to the 
underlying Laurentian rocks, thus affording us a key to the elucida­
tion of simila1· belts in les accessible regions. 

Mr. Lawson, accompanied by Mr. J. W. Tyrrell, C. E., and Mr. W. 
F. Ferrier, left Toronto for the scene of operations on 27th May, and 
engaging canoe-men at Sault Ste. Marie commenced work at Rat Por­
tage 31st May, returning from the field October 29th. 

In the cou1·se of the season the whole of the shores of the portion of" 
the lake under survey, together with Shoal Lake and the numerous 
islands which occupy to so large an extent both lakes, were carefully 
examined and sul'veyed, and specimens of all the typical rooks of the 
Ruronian belt collected. Particular attention was• paid to the cha­
racter and structure of the rocks in the neighborhood of the chief· 
auriforous verns, with the object of ascertaining, if pos ible, the 
general law governing their occurrence; and in this some measure 
of success has been attained, since it seems to be generally true that 
the largest and richest lodes are in proximity to intrusive masses of 
igneous rocks. The general confines of the Huronian belt were defined 
with greater certainty, and our knowledge of its distribution extended 
to the southeast. 

In the country adjacent to the Lake of the Woods; log su1·veys and 
geological examinations were made of the lake;; stretching eastward 
from the Lake of the Woods towards Vermilion Bay, and of Crow Lake· 
to the south-east. An examination was also made of the country 
crossed by the canoe route between Sabaskong Bay and Rainy Lake. 
While in the vicinity of .Fort Francis, Mr. Lawson took the opportun­
ity of opening two of the mounds on the Rainy Ri,er, situated on Mr. 
McKinstry's farm, and succeeded in obtaining a number of ancient 
Indian relics of archrnological interest. 

Mr . .E. D. Ingall proceeded, on lst July, to Lake Superior, to report 
on the mining developments of that region. He first coasted down the 
north shore of the lake, from Port Arthur to Sault Ste. Marie, examin­
ing all the chief mining locations. Then, after visiting the mines in 
the Sault Ste. Marie district, he returned to Port Arthur, from whence 
he made trips to the recently opened mining district at Kaministiqua, 
on the Canadian Pacific railway, and the mineral discoveries in the 
vicinity of the Rabbit Mountain and Whitefish Lake. After remaining 
there a short time, to collect information from persons interested in 
and convel'sant with the mines of the district, he returned to Ottawa 
on the ·l8th November. 

Mr. E. Coste has been engaged in investigations in the gold and irolll. 
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ore bearing region in the counties ofllastings and Peterboro,' on which 
he reports as follows:-

"From the lst of May to the lOth June, the iron ore deposits in the 
townships ofMadoc, Marmora and Belmont were examined, and the 
iron mines being developed in the townships of Tudor and Wollaston 
were inspected. This preliminary work demonstrates that there is a 
very good, though small, auriferous district around Deloro, in Marmora, 
and also that the iron ore deposits, both of hromatite and magnetite, 
are numerous and important. 

"On the 10th June a systematic survey of this region was commenced 
and steadily pursued until the 25th October, when bad weather and 
snow terminated field operations. During these four months the north­
ern boundary of the limestone formation (Uambro-Silurian) has been 
traced and mapped in detail from Stocco Lake, in Hungerford, to Bur­
leigh Falls, in the township of Smith, as well as the numerous detached 
patches which were found to be greater in number than shown on 
any existing map. It is of practical importance to define exactly the. 
limits of these limestone deposits. As sources of limestone and per­
haps also of lithographic stone they are themselves valuable. They 
rest horizontally on the crystalline rocks, and their margins thus limit 
the areas in which the gold veins and iron ores may be looked for. 
These, in North Hastings, and probably elsewhere in this region, ii.re 
associated with certain granitic masses, around which they all occur. 
To trace out and map these eruptive masses is, therefore, also import­
ant. Three such masses, the Huckleberry Rocks, the mass forming 
Coe II ills in W ollaston, and the one called Reel Mountains, in the town­
ship of Lake, were mapped, and steps were being taken to map the 
two masE<es, on the borders of which are the Emily and Baker mines, 
when field operations were suspended. 

"During all these excursions close attentiQn was given to the crystal­
line Archroan rocks and the conclusion was arrived at that the true 
Huronian series is represented in North Hastings, but conformably fol­
lowing the inferior crystalline limestones, schists and gneisses of the 
Laurentian, and thus· agreeing with the result of observations in the 
Lake of the Woods region, where auriferous veins and iron ores also 
occur under corresponding conditions in the Huronian rocks." 

In November Mr. Coste visited West Portland township to examine 
and report on some phosphate mines. 

From the 14th to the 21st of November he was engaged inspecting 
some of the mines in the Eastern Townships, including the Capelton 
copper mines, an iron ore deposit at Sherbrooke, two asbestos mines at 
Black Lake, in Coleraine, and the lime works at Marbleton, in Duds­
well township. Two of the coppee mines of Capelton were in active 
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operation; the Crown mine, Orford Copp~r and Sulphur Company, and 
the Albert mine, G. H. Nicholls & Co. The former has a shaft 1150 
feet deep. The ore averages 3 pet· cont. to 4 per cont. of copper and 40 
per cent. sulphur. The vein or bed is a long one, and in places as 
much as 35 feet wide. A third company, the Canadian Copper and 
Sulphur Company, whose works are on the same vein, and on another 
parallel one, about 800 feet to the southeast, suspended operations in 
May last, because they were losing the sulphur, and the low prices 
obtainable for copper did not pay. This company now proposes to 
amalgamate with the Iluntington mine in Bolton, and to erect sul­
phuric acid works for the complete utilization of the ore. 

A number of specimens were collected, and reports of the season's 
work, with observations on the laws, and customs, and regulations 
affecting mining development in Canada, were prepared by .Mr. Coste 
<luring the winter. 

Mr. A. Cochrane was entrusted with the topographical measurements 
and surveys required in connection with Mr. Coste's exploration. This 
work embraced micrometer surveys of lakes and rivers, and many of 
the travelled roads. over an area of about 350 square miles in the town­
ships of Rawdon, Huntington, l\fadoc, Maemora, W ollaston and Bel­
mont; also, accurate instrumental surveys of various gold and iron 
mines. 

QUEBEC AND N ORTII-EAST TERRITORY. 

Surveys and explorations have been carried on during the year in 
-several parts of Quebec and the North-east Territory. Mr. R. Ells 
made a micrometer Slil'vey of the Causupscull Rivei., a tributary of the 
Metapedia, for 45 miles, to its head waters, with a view to making the 
topography of the quartet· sheet map, now being engraved, more per­
fect, and at the same time to determine with greater accuracy the 
limits on this river of the great inland Devonian area previously 
described* in tbe Gaspe Peninsula. 

Early in the year, steps were taken to organize an expedition for 
the purpose of extending the exploration and survey-commenced in 
1870 and continued in 1871-of the, as yet, but little known region to 
the north of Lake St. John, including the completion of the survey 
·of Lake Mistassini, and an examination of the country between it and 
the shores of James' Bay. The co-operation of the Proviucial Gov­
-ernmont in carrying out the expedition was solicited, and after con­
siderable negociation, a sum of $1,500 was grai:ited by it. After con­
sultation with the Ronorable Mr. Lynch and with E . E. Tacbe, the 

• Report of Progress, 1880-81-82. 
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Assistant Commissioner of Crown Lands, Mr. John Bignell, P. L. S., 
was selected to take charge of the party, and Mr. A. P. Low, of this 
branch, was appointed as geologist and second officer in charge. 

On the 13th of May, a credit was issued by me to Mr. Bignell for 
$3,000, and he was instructed to engage men and make all necessary 
arrangements to start as soon as possible, with the understanding 
that the expedition would pass the winter at Mistassini. Re was 
furnished with tracings of the plans of the surveys of 1870 and 1871, 
and for his further guidance a memorandum was given him, stating 
.generally the objects of the expedition, and also instructions drawn up 
by the Assistant Commissioner of Crown Lands at Quebec, and ap-
})l"OYed by myself. · 

Memorandum, Mistassini Exploration. 

The expedition should start as early in July as possible. The 
'Qbjects of the expedition are:-

lst. A thorough survey, hydrographical and topographical, of Lake 
l\iistassini, especially of the north em and eastern portions not examined 
or surveyed by the Geological Survey parties under Messrs. Richard­
son and McOuat, in 1870-71. 

2nd. A geological examination of the lake shore and of as much of 
the adjacent country as may be practicable. 

3rd. The collection of specimens, vegetable, mineral and animal, 
, illustrating the resources of the region. 

It is also important that a survey should be made of the Rupert 
.River, through which the waters of Lake Mistassini discharge into 
James' Bay. This will probably require another season's work, unless 
the party can conveniently separate, and while one was engaged 
·surveying the lake, the other could descend the Rupert River and 
perhaps return by the East Main River oi· by any of the other large 
.rivers which discharge into the cast side of James' Bay. This plan 
would afford a larger amount of information relating to those portions 
,of the north-eastern territories of the Dominion and adjacent portion; 
.of the province of Quebec south of the height of land, which lie be­
tween the 72nd and 79th degrees of longitude and the 50th and 52nd 
degrees of latitude, an area of about 42,000 square miles, of which at 
present very little is known, but which, there is reason to believe, 
may contain valuable minerals and areas of land fit for settlement. 
Two routes from Lake St. John to Mistassini have already b'cen explored 
and surv-eyed by the Geological Survey, as well as ZI. large extent of 
the shores of the lake northward to the outlet on the west side. The 

2 
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reports of these expeditions are published in the Progress Report 
Geological Survey for 1870-71 and 1871-72, and the plans of them on a 
scale of 4 miles to 1 inch are in the office of the Survey. 

Surveys could be carried on at intervals this winter around the lake, 
and in the spring these could be extended by the Rupert or East 
Main River to James' Bay; and while the expenditure for the second 
season would be very considerably less than will be required this sea­
son, the result might be expected to be infinitely greater. The precise 
route to be followed after starting must be left to the discretion of the 
leaders, who will in this be guided by circumstances. 

The following are the instructions given, as stated, to Mr. Bignell by 
the Department of Crown Lands, Quebec:-

Letter of Instructions. 

Srn,-The Legislative Assembly of this province having voted a sum 
of $1,500 in favor of an exploration to Grand Lake Mistassini, which is 
about to be undertaken by the Federal Government, I am directed by 
the Honorable the Commissioner of Crown Lands, to inform you that 
you have been nominated to take charge of one of the exploring par­
ties under the general control of Dr. Selwyn, Director of the Geological 
Survey of Canada. 

The route you are requested to adopt is the following:-

Starting from Grand Lake Pipmuakan, you will go up the River 
Betsiamites as far as Lake Manouanis, near the source of that river, 
and the position of which has been determined by you some years ago .. • 
From Lake Manouanis to Grand Lake Mistassini, you will travel in a 
westerly direction, following the streams and lakes forming the heads 
or sources of rivers flowing south into Lake St. John, or in the oppo­
site direction, and you will also pass by Grand Lake Manouan, of 
which mention was made to you by the Indians at the time of your 
last survey of that region. 

On your whole way to Mistassini, as above indicated, you will make­
a regular survey or scaling of the different rivers, lakes, portages, &c., 
you will follow as your route, estimating the distances with the 
"micrometre Rochon," and measlll'ing the angles with the theodolite. 

During the course of your survey you will make astronomical obser­
vations as often as circumstances will allow you to do so, in order to 
determine the meridian and latitude of different points of your 
route. 

You are also requested to give the usual information respecting soil, 
timber, &c., in the .same maD ner as you have done for your survey oi 
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the Outardes, performed . some years ago. You will also ftirnish thi 
.office with a complete copy of your plan of survey and of all simila1~ 
work pel'formecl by any of your party. 

Signed, 
E. E. TAOHE, 

Assistant Commissioner. 

1 fully expected Mr. Bignell would start not later than July, and 
was much surpri.-ed to learn from Mr. Low that he did not leav 
Bersimis-the route by the Bersimis or Betsiamites River having 
been determined on-till the 20th March. I had received no com­
munication from Mr. Bignell since the 18th of August, at the close of 
the year. I had, however, received letters from Mr. Low, dated Lake 
Pipmuakan, Augu t 25th and September lst, and Lake Manouan the 
9th of October. The following are extracts from these letters :-

" Pipmuakan Lake, lst September.-At a distance of 65 miles uP' 
the river Bersimis a yellow gneiss occurs. This rock is highly charged 
with magnetite, and its action, combined with that of the weatherr 
upon the felspar, may account for the deeomposition of the latter, 
for beyond this place these rocks were found to be quite friable, and 
made up of grains of yellow quartz and magnetite; and from this I 
believe the great beds of yellow sand and black magnetic sand are 
formed, which are found everywhere along the river and coast. In 
some cases, the rock consists almost entirely of magnetite, in beds. 
from 1 to 20 feet thick, as seen along the river and on the portages 

.for a distance of 40 miles, and these must contain a vast amount ot 
Yaluable ore. 

"At 105 miles from the coast a pink crystalline limestone occurs, 
containing crystals of mica, sphene and .Labrador felspar A short 
distance beyond this exposure a dark bluish, fine grained labradorite 
was found. l<'rom this point, 135 miles from the coast, I have seen 
only a succession of coarse and fine grained labradorite rock. I have 
collected specimens of the different rocks, and send them with this. 
letter to Bersimis, whence Mr. Burgess has promised to forward them 
to Ottawa. 

"The river, for forty-five miles from its mouth, is quite navigable ~ 

and its banks and the neighboring mountains are clothed with a good 
growth of timber, consisting chiefly of spruce, red pine, birch, tama­
rac, poplar and balsam. At the distance named there is a fall of about 
100 feet, and above this, for forty miles, the river is a succession of falls. 
and rapids. It then becomes quite navigable to the lake, there being 
only one rapid past ·which a portage is requisite. The timber extends 
only about eight miles aboYe the first fall. AboYe this there is only a -
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econd growth, seldom exceeding eight inches in diameter, and princi­
pally spruce, birch and poplar, with a few tamarac, pine and balsam. 
The whole couot1T bas been burnt o-rnr not many years ago. 

"The hills along the river, for 100 miles from the sea, vary from 
.300 to 1,200 feet in height; beyond this, they diminish gradually 
in altitude till , around thiti lake, they are not more than 300 or 400 
feet high. 

"The river above the fo,lls abounds with fish, and we ham taken 
large pike, suckers and brook-trout in the nets. Below the falls there 
are a few sea-trout and salmon. 

* * * * * * 
"Since my last letter from Lake Pipmuakan, lst September, I 

returned down the line forty-five miles to meet Mr. Bignell, who did 
not leave Bersimis until 20th August, and we did 

0

not lea\e Lake Pip­
muakan until the lO th of Septembet'. Then I again left Mr. Bignell 
for Lake Manouan via the Manouan River. Mr. J?ignell continued up 
the Bersimis Rivet'. I haYe now completed my work and am waiting 
Mr. Bignell on the west side of Lake Manouan. The distance passed 
<>ver I estimated at nearly 100 miles. Much time was lost on account 
-0f being unable to cross the large lakes in high wind, as our canoes 
are too small to stand the sea. 

"The weather has also been very unfavorable. From this point, 
Lake Manouan, there is a portage route to Lake Onoui tagan on the 
Peribonka River, which takes three days; thence we go up the Peri­
bonka for three days, and then proceed by a western branch to a chain 
of lakes on the height of land, and from there by several lakes to Lake 
Mistassini. We will be unable to get further than the height of land 
in canoes, as all the small lakes will be frozen O\er. The labradorite 
rocks I found to extend only about two miles west along the shores of 
Lake Pipmuakan, and from that point to here I ha\e found only red 
.and grey gneiss, with no economic minerals, except in a band of crys­
talline limestone, on two small lakes east of Lake Manouan, which con­
tained large crystals of mica, some of them eight to ten inches across. 
The country between Lakes Pipmuakan and Manouan is flat and cov­
.ered with many lakes, only one range of hills, of about 800 feet high 
being passed on the Manouan Ri\er. The country has all been traY­
·ersed by fires and the timber is all burnt. Game is very scarce here 
.and but few fish are caught in the nets. 

"We expect to reach Mistassini between 'the 15th and 30th of 
November. We had the first snow sto1·m yesterday, 8th of October, 
..and the ground is covered with about three inches of snow. Since the 
l.Oth of September the thermometer bas fallen below 32° every night." 
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A supply of pro<:isions, for the uses of the party during tbe­
winter and spring, was forwarded to the post on Lake :Mistassini. 
Mr. F. H. Bignell, who had charge of this expedition, left Lake St. 
Jobn with the provisions on the 16th of July, with six canoes and nine­
teen men. Ten of these were discharged on the Gth of August, thirty­
five miles up Chief River, and the post was reached with all the pro­
visions on the lOth of September. There seven more of the men were 
discharged and were allowed seven days provisions and tweh-e days. 
pay to return direct to Lake St. John. Mr. F. H. Bignell, with two 
men, then proceeded towards where it was supposed the main expedi-­
tion would enter Little Lake Mistassini. 

Iris report of this trip is as follows :-
"I the:Q. traYelled towards Themiscomie Lake to meet the main ex­

pedition, as that was the only practicable route fo1· the latter to first 
strike Little Mistassini. In so .doing I navigated Great Mistassini for 
120 miles from Foam Bay, also retracing my journey some sixty miles, 
as there was another route which the main expedition might possibly 
follow. I then effected the crossing to Little :Mistassini, a distance of 
some six miles, by portages and four small lakes, and travelled eighty 
miles towards its head. The general trend of the smaller lake seem!-' 
the same as that of the great lake-south-we;;t to north cast. 

"About thirty-fiye miles from the head of Little Mistassini, the 
Rupert enters and flows out of it again, the inlet and outlet being 
almost oppo:;ite each other, and both bearing the same name. The out­
let from Little into Great Mistassini is not more than l} miles long, 
but it is exceedingly brnken by rapids. Little .Mistassini: is :;upposed 
to be 100 miles in length, but, if I saw its greatest width, it is not more 
than six milE!s broad at its broadest point. I did not visit the southern 
shores of Little ~fo~tassini, except where I struck them near the head, 
to portage to the Hupert, and thol'e I remarked that they are sandy; 
but the southern shores look very beautiful from the north, the land 
coming down to the water's edge in a gradual slope, and being clothed 
with spruce and other tree8-which seemed of a fair siz;&-but no pine. 

"Along the north shore, whi<;h I coasted, islands are numerou~ ; the· 
ba.nk'l are generally low, and in most parts composed of solid limestone,. 
forming a natural wharf, with numerom; fissures, yarying in width 
from 1~ to 10 inches. 

"I did not run up the Rupert Rivel' from Little Mistassini, but struck 
it from towards the head of the lake by a }JOrtage of about 2t miles. 
The pnrt of the Rupert that I travelled, some twenty-five miles, come 
from an east direction, and the river is a large and noble one. 

"Leaving the Rupert we reached Themisconic 'Lake on the 23rd 
September, and found there an old abandoned Hudson 's Bay post. built 
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-0f square spruce logs. Although the building looked old, it seemed 
till good. ·we discovered no traces of the main expedition, but we 
id not yet relinquish hope of meeting it, and though the region was 

a wild one, and perfectly unknown to ui::, we managed to extricate our­
selves very creditably by pushing on through the portages and lakes 
till we crossed the height of land and struck the waters flowing into 
the Shipshaw River, into the Manouan, and by the Manouan into the 
large Peribonka, finally arriving back at Lake St. John on the 8th of 
October, without having the satisfaction of meeting the main expedi­
tion, which appears to ha Ye reached the Shi pshaw RiYer after we had 
passed that place. I should mention that the guide of my party, who 
was to have remained to guide the main expedition around Great l\1is­
lassini and down the Rupert River to Jame:; Bay and retmn, objected 
so to do and returned to Lake St. John. I wrote a letter to the main 
expedition, warning them of all this, but I am not aware whether it 
will be easy for them to replace him. The delay in sending in my 
report is due to the fact that I expected and have since received a let­
ter from the main expedition, which I thought would be of more import­
ance and call for insertion in my report. However, I may be per­
mitted to extract from it the intelligence that on the 12th October they 
were at Lake l\1anouan, some 285 miles from Bersimis River, by canoe 
route; that they were then all well and fully expected to reach l\1is­
tassini in canoes. I.should not omit to mention that I was greatly 

. indebted to Mr. John II. Commins, officer in charge of the Hudson's 
Bay Company's post, at Lake St. John, and Mr. Miller, officer in charge 
at Mistassini post, for kind assistance in every way within their 
power." 

[For a detailed report on Lake Mistassini see report D.] 
The Rev. Professor Laflamme, of Laval University was requested to 

continue and extend the investigations which he commenced in 1883, 
the report on which appeared in the Yolume of Geological Reports for 
1882-83-84. 

Respecting his work of the present season, the following short notes 
have been received, and translated from the original manuscript, by 
the writer:-

"I regret that serious illness, arising chiefly from the bad weather 
-experienced, obliged me to discontinue the researches which you asked 
me to undertake in the Saguenay region, during the past summer. 
Notwithstanding this, I have been able to determine, with sufficient 
precision, the limit of the Cambro-Siluran strata, which occur on the 
outb-east side of Lake St. John, and also to note the patches of the 

Utica and Hudson River formations, which, in various places, cover 
.the Trenton limestone. 
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"Nothing of special interest was observed relating to the Trenton 
formation, except that in several localities it affords an excellent build­
ing stone. The banks of the River Ouiatchouan, from the lake to the 
<»reat fall, which marks the commencement of the Laurentian gneiss, 
may be specially mentioned. The beds are horizontal and thick, and 
the stone is easily dressed. It is, however, in some respects inferior to 
that obtained elsewhere. The Deschambault stone, especially, is very 
superior, 

"In my report for 1883, * 1.he probability of the existence of another 
basin of Cambro-Silurian age, besides those of Lake St. John and Ste. 
Anne, was stated. This conviction is confirmed by observations, and 
it is now proved that the Trenton limestone occurs over a large area 
in the parishes of St. Alphonse and St. Alexis, though it is often con­
cealed by a considerable thickness of the O\'erlying glacial clay 
deposits. 

"A marked character of the Utica shales which I have examined, 
ls the large quantity of bitumen they hold. One of the large islands 
in Lake St. John, Ile Traverse, is largely covered with debris of these 
schists. These were, some time since, accidently ignited by a :fire 
made on ~ho Rhore, and burned for eighteen months, neither rain or 
snow being sufficient to extinguish them, and it required nothing less 
than an extraordinary riso of the lake to completely drown this 
i:;trange furnace:r The " giairers " which have been thus hUl'ned have 
changed color, and through a thickness of :five or six feet they now 
constitute a compact conglomerate. 

"Some have supposed that these Utica shales could be .used for roof­
ing slate, but they have neither the consistence nor strength sufficient 
for that purpose. 

" On a long excursion made up the Ashuapmouchouan River, I con­
Yinced myself of the immense extent of arable soil in this part of the 
country. Thei:;e quaternary marine clays are all extraordinarily fer­
tile, and colonization can find an important outlet in this direction. 
There are areas, bordering on the large rivers, in which the clay is 
covereJ by a thick layer of sand. Though I was not able to find a 
ingle fossil, I am induced to regard these sands as being more recent 

than the Saxicava sand of Dawson. They appear to resemble the 
sands now being formed by tho rivers.t 

• Report of Progress for 1882-~.t, Report D. 

t This bituminous character of tbe Utica shales has long been known, and is fully described 
in the Geology of Canada, Chapters X, XVII and XXI.-A. H. C. S. 

t They are probably similar in character and origin to those clescribed in Chapter'L"CTI, 
(leology and Canada, 1863, as the Saugeen clays and sand , in which also no ~hells have been 
founcl.-A. R. C. S. 



16 A GEOLOGICAL SURVEY OF CANADA. 

The distinct traces of shore lines which were observed at about 25() 
feet above the actual level of the lake, afford some idea of the depth 
of the quartemary ocean which invaded this region after the retreat 
(passage) of the glacier. · 

The foregoing are the principal facts observed during this brief ex­
amination. I regret not having been able to complete my investiga­
tions, especially in reference to the Cambro-Silurian basin of Ste. 
Anne." 

In the report for 1883 it was mentioned that :M:r. Adams had spent 
about two and a half months in field work about Lake St. John and 
Kenogiuni and the d~scharges of the Saguenay. This work was con­
tinued and extended during the past summer, and his report on it is 
as follows :- · 

"In accordance with instructions, I spent four months during the 
past summer in the Saguenay district. The area explored, containing 
about 3500 square miles, lies to the north of Lake St. John and the 
discharge of the Saguenay River, and is traversed by the River;; Peri­
bonka, Little Peribonka, Aulnais and Shipshaw, all of which were 
examined. It was ascertained that the anorthosite rocks, found by 
Mr. Richardson in 1857 about Lake St. John, extend much further to 
the north and east than has been hitherto supposed. They were found 
exposed along the Peribonka for over one hundred miles from Lake 
St. John, anJ. on the Shipshaw to a l)Oint four miles north of Lake 
Pamouscachiou, which was as far north as these riveri:; were examined, 
and in neither case was the limit of the anorthosite rocks reached. 
As similar rocks are largely developed on the River Moisie, it seems 
not improbable that the anorthosite rooks in these two areas are really 
continuous. To ascertain whether this is really the case, it will be 
necessary to examine the upper portions of the rivers Bustard and 
Manicouagan, and they should also be found on the Bernimis River. 

"Numerous deposits of iron ore, some of them very extensive, were 
observed about the Discharge of the Saguenay. The specimens of 
these ores which were collected have not yet been examined, but judg­
ing from tbe iron ores occurring in similar rocks elsewhere, they will 
probably be found to be titaniferous." 

It having been decided in the spring to send an expedition to Hud­
son's Bay to make investigations in reference to the navigation of tbe 
·bay and straits, and to establish stations for observation dming the 
winter, it was thought desirable that Dr. R. Bell, who had already 
made several explorations around Hudson's Bay, should accompany 
this expedition, to ac~ as medical officer, and to make observations on 
the na.tural resources of the region-mineral, vegetable and animal­
and such collections as time and opportunity should permit. 
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Lieutenant Gordon, R.N., commanded the expedition. It left Hali­
fax on the 22nd July, in the Newfoundland sealing steamer "Neptune," 
and returned to St. Johns on the 11th Octobel'. Dr. Bell states as 
follows respecting this expedition:-

"The Labrador coast was reached at Blanc Sablon, thence followed 
round to Ford's Hal'bor and Na in, where one day was spent. Nachvak 
was the next place touched at, and thence the vessel proceeded to Cape 
Chudleigh, near which the fit'st observing station was built. Crossing 
to the north side of Hudson's Strait, Resolution and the Lower Savage 
Islands were sighted, but the stormy weather prevented landing. The 
Upper Savage Island was then reached, and hel'e, a short distance east 
of North Bluff, the second station was established. Thence we crossed 
to Cape Prince of Wales, the site chosen for the thil'd station; and the 
fourth was built on Nottingham Island. Recrossing the straits and 
entering Hudson's Bay, a suitable site for a station was unsuccessfully 
Bought for on Mansfield Island. Thence passing close along the south­
east side of Southampton Island, the entrance of Chesterfield Inlet was 
made. We landed on Marble I sland, and then made for Cape Chul'chill, 
and anchored in Churchill Harbor, from the 6th to the 9th of Septem­
ber. York Factory was next visited, and left on the 12th September. 
From there we made Digges Island, on the south side of the western 
entrance to Hudson's Strait, on the 15th. Here the fifth station was 
established. On the return voyage through the straits, all the stations 
were visited, and a second unsuccessful attempt was made to land on 
Resolution I sland. We then pl'oceeded down the Labrador coast to 
Nachvak, whore the sixth observatory was established, and on 6th 
October we left there fol' St. Johns." 

It will bo readily undel'stood tbat the few places touched at and the 
short time spent on shore at each, precluded the possibility of any 
largo amount of geological or other scientific observation being effec­
ted. About sixty interesting photographs were taken by Dr. Bell. 

NEW BRUNSWICK AND NOVA SCOTIA. 

In New Brunswick some time was spent by Mr. Ells in examining 
the copper deposits of eastern Westmoreland, which, in consideration 
of the lal'ge amount of capital now being expended here, must be 
regarded as of economic importance. In this connection it may be 
remarked that the peculiar copper deposits which have been so largely 
developed at Dorchester, are of considerable extent, traces being found 
at many points on Cape Maringouin peninsula, as well as in the south­
ern parts of Albert county, and at various places in the counties of 
Cumberland and Colchester, in Nova Scotia. At none of these locali-

3 
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ties, however, are the deposits apparently so externiive as at the Colonial 
Copper Mining Company's area, and that adjoining to the south. On 
this property a large amount of work has b0en done, and at the time of 
Mr. Ells' last visit, in October, about forty-five men were employed. 
This copper deposit has already been described in former reports as 
occurring near the contact of the millstone grit with the Lower Carboni­
ferous reel mady shaleA. The ore occui·s in small pockets or bunches, 
where it has been precipitated by the deoxidising action of the organic 
matter of the plant stems upon copper in solution, and is often associated 
with small lay ors of coaly matter. A band of grey sandstone, about 
8 to 10 feet thick, is now being mined, which carries grey copper ore 
in a fine state of division, disseminated through the bed, to the extent 
of from 4 to 6 pet· cont., according to the manager's assay. Exper­
monts are now being made with a view Lo concentrate this ore on the 
spot, the result of which has not yet been made known. The band of 
sandstone containing this copper ore extends for several miles. The 
ore was ·seen in beds of both Uppe1· and Lower Carboniferous age. 

The coal seams reported to occur to the north of Saokville were 
found on examination to range from two to six inches, and arc therefore 
of no economic value. The productive coal measures are apparently 
wanting in this localit.y, the Upper Carboniferous resting upon the 
millstone grit in which the coal seams referred to occur. 

A sample of gold was seen in a piece of quartz, said to have been 
bla~ted in digging a well in New Annan. The ledges whence it was 
said to be taken could not be seen, but the rocks in that vicinity-talcose, 
micaceous schists of pre-Cambrian aspect-are intersected in places 
with irregular veins of quartz similar to those in the pre-Cambrian of 
New Brunswick, and may be gold boariug. 

Professor Bailey continued the surveys in Now Brunswick. His work 
in the field extended over a period of two months and a-half, and in 
addition to the duties of general direction and supervision, embraced 
the special study of the contact lines of the different formations, the 
systems of movement to which these have been subjected, their various 
degrees of alteration and the collection of their· contained fossils. A 
detailed report on those several points is being prepared. 1Iis assistants 
for the season were Mr. W. Mclnnis and Mr. J. W. Bailey. The former 
took the field on the lst of June and continued work until about the 
third week in October; the latter beginning on the lst of July, con­
tinued work to the same date. Mr. Mcinnes, in addition to affording 
Professor Bailey special assistance when required, undertook the entire 
charge of the topographical part of the work. This included the 
measurement with the odomotor of 252 miles of roads, and the making 
surveys by pacing about 18 miles of other roads and streams that were 
too rough for the odomoter. 
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In all these surveys, notes were taken of the geology and surface 
features, sufficient for the compilation of an approximately correct 
topographical and geological map of the region examined, which em­
braces the larger portion of Cal'leton county and parts of the counties 
of Victoria, Northumberland and York, and is included in sheet 2, S.W. 

Mr. J. W. Bailey assisted both Mr. Mclnnis and Professor Bailey in 
the ordinary routine of camping, in the collection of fossils and in the 
exploration of stt·eams and com1)aratively inaccessible i·egions. Special 
attention.was also paid by him to the surface features of the regions 
explored, including the determination of altitudes and the outlining of 
prominent ridges and valleys, the results of which observations will be 
incorporated in the map already referred to. 

In addition to the fossils collected in different portions of Carleton 
and Victoria counties, which are mostly of Silurian age, others of the 
sn,me age wet·e also collected from certain localities in Chal'lotte county, 
together with still others from rocks of Cambrian age in St. John 
county. The former have been sent to the Survey office for determina­
tion; the latter have been entrusted to Mr. G. F. Matthew, by whom 
the Lower Cambl'ian fauna has been made a subject of special investi­
gation. 

The exploration relating to the surface geology of New Brunswick, 
carried on by Mr. Robert Chalmers during the season of 1885, extended 
to all parts of the province, and a number of interesting observations 
were made. The work commenced on tho '7th May. During that 
month, portions of Albert and Westmoreland counties were examined, 
and early in June Mr. Chalmers proceeded to the Baie des Chaleurs 
district, spending ten days between Bathurst and the mouth of the 
Metapedia. He then went to Kent county for three or four days ; 
thence proceeded to Northumberland, where he was occupied till 
the 21st of June. From the latter date to the lOth of July was 
spent in making fUl'ther examinations around the Baie des Chaleill's, 
from Caraquet to the mouth of the Upsalquitch, on the south side, 
and westward on the north side as far as Paspebiac, visiting all 
the back settlements between the Nipisiquit and the Restigouohe, 
and ascending several small rivers short distances. On 15th July, 
he left St. John for the Tobique River, and hiring two Indians with 
canoes there, he started from Andover on the 19th, accompanied by 
Mr. George U. Hay, botanist of St. John, ns a volunteer. The 
trip occupied fifteen days, in the course of which the river was ascended 
to its source. Nictor Lake was crossed to Nipisiguit Lake, measuring 
their heights bat·ometrically. Some of the highest peaks along the 
route were ascended, and many facts were obtained. relating to the flora 
and agriculturnl character of the region traversed. On the return trip 
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to St. J obn, a short time was spent re-examining the tel'races below 
Grand Falls and in the Keswick valley, and the necessary data obtained 
for preparing drawings of the sections illustrating Mt'. Chalmers' report 
of progress, [1882-83-84, Report G.G.J St. John was reached on 18th 
August, and a few days spent there preparing the drawings referred to, 
and making detailed examinations of Lily Lake and other places in 
that vicinity. 

On the 26tb of August Mr. Chalmers left for the northern part of the 
province, and having secured two canoemen at Bathurst, started on 
a canoe trip up the Nipisiguit, ascending that river to its source, 
thence returning to Portage Brook, and crossing over to Upsalquitch 
Lake he descended Upsalquitch River, reaching Campbellton on 
the 19th September. Between that date and the 26tb, the time was 
occupied in making some additional observations on the Restigouche 
and at other points on the Baie des Cbaleurs. He then started up the 
South-west Miramichi, following it from Newcastle to the head of 
settlement-10 to 12 miles above Boistown, and obtained some im­
portant facts. From Boistown he proceeded across the country to 
Fredericton, and thence to St. John. In the early part of October, a 
few days were occupied in conecting proof sheets of his report and in 
examining Lawlors, Douglas, Latimer and other lakes lying in tho 
north-east part of St. John county. On the 13th October he left for 
Sackville and Amherst, and while there, thought it advisable to go 
to Herbert River, N. 8., which he did by way of Spring Hill, to see the 
" Boar's Back," a remarkable kame described in Acadian Geology. 
Returning, he examined the brick clay at Moncton and remained a day 
at Petitcodiac, reaching St. John on the 18th. 

On the 20th he went to St. Stephen and thence proceeded up the 
St. John to Edmundston. Examined the valley of the Madawaska 
north to the Quebec botmdary, :finding strire and evidence of post-glacial 
lakes or lake expansions along the course. On the return trip he re­
examined the St. John valley at the mouth of the Aroostook and at 
some points below that place. 

The remainder of the season, with the exception of two days spent 
going to Fredericton to obtain barometric readings from Professor 
Harrison, was devoted to the study of the region around the mouth of 
the St. John, and westward to the head of the Long Reach, also along 
the Bay of Fundy coast to the Charlotte county boundary. Specimens 
of clays were collected at several of the principal brick yards, and 
quaternary fossils from the Baie des Chaleurs district. 

On the 12th November be left St. John for Belledune; on the 13th 
he went to Bathurst to get some meteorological data at the station kept 
there, and on the 14tb started for Ottawa. 
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The surveys and explorations made during the year 1884 by 1ifr. 
Ells, in the province of Nova Scotia, were confined principally to the 
counties of Cumberland and Colchester, with the view of completing 
the qua1-ter-sheet map adjoining those already publi'lhed of southern 
New Brunswick, and of getting the large amount >f work already 
done by Messrn. Barlow and McOuat* ready for publ.cation. The first 
half of the season was devoted to the examination of the structure of 
the Cobequid mountain range, including the relations and extent of 
the iron ore deposits n,long its south side, which were traced from the 
North River, to the northward of Truro, to the Harrington River, 
below Five Isln,nds, a distance of over forty miles. Surveys were made 
of most of the streams flowing from the mountains to the Basin of 
Minas. The~e afford excellent sections of the various formations in 
this area. The horizon of the iron ore is easily recognized, both by 
its lithological character and its associated minerals. Veins of iron 
ore of considerable size were found as far west as Five Islands, beyond 
which the formation was not traced. 

The baryta which was formerly mined on the Bass River undoubtedly 
belongs to the same formation, and the mineral also occurs in connec­
tion with the iron ore at the Londonderry mines. The extension of 
the iron· bearing belt east of Truro has not yet been traced continously, 
but from the character of the iron ores and their associated rocks, it 
seems very probable that the deposits lying to the north of the West 
River of Picton are a part of the same band. It will therefore be seen 
to be a formation of great extent and economic importance. 

In connection also with the iron ores, an examination was made of the 
deposit found near Brookfield, about eight miles south of Truro, where 
ma. es of iron ore, similar to much of that found at Londonderry, lie 
scattered over the surface. Explorations during the past season by 
Mr. R E. Chambers have resulted in finding the vein of ore from 
which these loose masses were probably derived. 

On the north side of the Co bequid Mountains, the copper deposits of 
the French River, Malagash, and other points were examined, but these 
were not found to be sufficiently extensive to be of much economic 
value. The country to the north was carefully surveyed by Messrs. 
GirOIL"'{ and Barlow, who ran extensive chained lines in order to com­
plete the map of this area commenced by Mr. Scott Barlow some years 
ago. The structure of the Spring Hill coal area was studied with the 
object of determining the prospect of finding the thick seams of that 
locality further to the north and west. 

The presence of infusorial earth of great purity and in large quan-

* Vide Report of Progress, 1873-74. 
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tity was noted in Folly Lake, on the line of the Intercolonial Railway, 
near the summit of the Cobequids. The bed of the lake, over a great 
part of itR extent, appears to be composed of this substance. Its value 
for the manufacture of fine brick and non-conductive boilet· covering 
is very great, and the deposit wi11 doubtless be speedily utilized for 
these and other purposes. 

Towards the close of the season, a visit was made to Digby, to ex­
amine the iron ore deposits of the NoTth Mountain, or Triassic trap 
range, near that town. The iron was found to be a magnetite of ex­
cellent quality, and to occur in considerable quantities, with the pros­
pect of cheap and easy surface mining. 

Deposits of magnetite occur in this range throughout the greater 
portion of its length, but in general they have been considered too 
Hmall and uncertain to be developed to any extent. The deposit at 
Digby appears to be the most considerable of any hereLofore seen in 
that formation. 

During the season, Mr. Ells was assisted by Messrs. N. J. Giroux, C. 
E., and A. E. Barlow, B.A., both of whom were with him during the 
preceding season; also, for a short time, by Mr. R. E. Chambers,B.A. 

The field work extended from 13th May to 21st November. 
In connection with the exploration, about 1,000 miles of roads and 

streams were measured, as follows:-

Miles. 
Chained Roads ........................ ,..... .. . . . . . . . . 26-±t 
Micrometer surveys..................... .......... .. .. 64 
Paced Roads ............................................. 275 
Paced streams......... .. .. .. . .. ... ... . ............... 100 
Odometer surveys ........ . ....... ..................... 300 

Mr. H. Fletcher was occupied, during the summer of 1884 in the 
counties of Gnysboro' and Antigonish, N.S., east of the West River of 
Antigonish, and East River of St. Mary's, west of the district examined 
in 1879, about Havre au Bouche and the Strait of Canso, and north 
of that surveyed in 1883, along Guyt:iboro' Harbor and the Salmon 
River. 

The country to the westward of the St. Mary 's River and south of 
the West Branch, iucluding the Liscomb River and other steams near 
the Halifax county line, was sm·veyed by Mr. K R. Faribault, C.E., of 
the geological staff, assisted by Mr. A. McLeod, Archibald Cameron 
and John Smith; while to Mr. John McMillan, assisted by J. A. Robert, 
B.A., sen., and W. T. McLeod, was entrusted the country south of the 
Melrose road, between St. Mary's River and Country Harbor. Both 
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areas, embracing about 773 square miles, are occupied by the whin 
slate (Lower Cambrian) and accompanying granite of the auriferous 
series of Nova Scotia, the boundaries of which have been carefully 
traced and material collected for the preparation of a map of this in­
teresting region, within which lie the important gold mines of Sher­
brooke, Fifteen-mile Stream, Wine Harbor and Cochin's Hill. The 
whole area is generally rocky, studded with lakes, and for the most 
part barren, the inhabitants obtaining their living chiefly fron1 the 
sea or from the mines. The land of the Gulf shore, on the contrary, is 
productive, well cultivated and thickly settled, and much greater variety 
prevails in the rock formations, Cal'boniferous, Devonian and pre-Camb­
rian being represented, similar in most respects to the strata, the limits of 
which have also been traced and described in the report for 1879-80. 

To the Carboniferous, which occupies the coast from Blue Cape to 
Antigonish, belong the large deposits of excellent gypsum about Anti­
gonish, Powquet, 1-'racadie and elsewhere; the limestone largely used 
for railway bridges and buildings-as in St. Wiman's Cathedral, at 
Antigonish-and. also fol' making lime; clays used in the manufacture 
of bricks; and the small unimportant coal seam of Powquet Harbor. 
A small quantity of copper ore has also been obtained, mixed with 
coal, in the bark of fossil trees, as at Powquet Forks; at other times, 
at the contact of a Carboniferous limestone with conglomerate, mixed 
with both, in the form of purple pyrites or copper glance, as described 
in previous reports on Cape Breton. Deposits of this nature have been 
mined at Brierly Brook, Addington Forks and St. Joseph. Many of 
the limestones of the Ohio River contain traces of galena in addition 
to eopper, and have been mined, but without profit. 

The Devonian rocks which underlie the Carboniferous to the south­
ward contain specular iron ores, similar to those of Salmon Rh-er, 
Boylston, Ragged H ead and other places already described, which have 
been worked at Caledonia mills, Springfield and elsewhere. The cop­
per ores of Lochabet· and Poison's Lake are also of Devonian age, and 
appear to be associated with dykes of basic intrush-e rock, which are 
numerous throughout the Devonian area. No work has been done at 
these mines lately. 

Few economic minerals have been found in the pre-Cambrian rocks 
which occupy small bosses on the eastern shore of Antigonish Harbor, 
and a large area in the Kippoch Mountain, which extends to the East 
River, in Pictou county. Below the Ohio cross roads is an irregular 
vein carrying a considerable quantity of yellow copper ore. 

Field work was begun on the 13th of May and terminated on the lst 
of December. 
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CHEMICAL, MINERALOGICAL AND LITHOLOGICAL SECTIONS. 

Mr. Ho:ffmann's report on these sections is as follows :-
"The work carried out in the laboratory during the year was 

-almost exclusively of a practical character. 
"The investigation referred to in the report of 1881-82-83 in regard 

to the characters and economic values of the coals and lignites of 
the North-West was completed [see Report of Progress 1882-83-84 
Report M]. A number of stones were examined and reported on with 
reference to thefr durability as building materials. Numerous gold and 
silver assays, including an extensive series of specimens from the 
Lake of the Wocds gold mining district, wore made; also analyses of 
copper, iron and other ores, as well as a variety of miscellaneous 
examinations. Two hundred and ninety-three mineral specimens 
have been received-brought or Eent-either for identification or for 
information in regard to their economic value. Apart from the time 
devoted to personal interviews in this connection, it further entailed 
the writing of 103 letters, which, in a good many in tances, partook of 
:the nature of reports. 

"During the year Mr. F. D. Adams acted in the capacity of assistant 
<Chemist for seven months, and four months were de\oted by him to 
:field work. * 

"In the mineralogical section of the museum very marked progress 
..and improvement may be reported. Valuable additions have been 
made to the collection. Mr. Broadbent devoted him self continuously 
and most assiduously to the work of labelling the specimen , with 
most satisfactory results. To complete the work, a large amount of 
labor is, however, yet required. 

"Mr. C. Willimott, assisted by Mr. H. P. Brumell, has arranged, 
labelled, catalogued and dispatched thirty-one collections, comprising 
2,813 specimens of minerals and rocks for which application had been 
made by various educational institutions. He also, during the winter, 
-prepared a report of the examinations be made the previous sea on. 
This is published in the annual Yolume of Survey reports for 1882-83-
84. During the summer be again visited, with Mr. Brumell, the 
township of Wakefield, Quebec, and also the townships of Kingston, 
"Thurlow, East and West York, Caledon and Barton, in Ontario, for the 
purpose of collecting i>pecimens and obtaining information in regard 
to certain mining industries. These visits resul1.ed in largo and very 
desil"able additions to the mineralogical section of the museum, to 
·which also a number of accessions were made by presentation." 

,. This work has already been referred to under the head of surveys. 
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BIOLOGICAL SECTION. 

In this section Mr. Whitcaves reports that the first part of the third 
volume of the "Palroozoic Fossils" of Canada was published in March. 
It contains forty-four pages of text, and is illustrated by eight octavo 
lithographic plates and four woodcuts. The third part of the first 
volume of Canadian "llfosozoic Fossils" was published in .April. It 
consists of seventy-two pages of letterpress, with twelve octavo litho­
graphic plates. .A considerable portion of the MSS. of the second part 
of the third volume of "Palroozoic Fossils" ·was written, and many 
of the drawings required to illustrate it was made. The fourth and 
concluding part of the first volume of "Mesozoic Fossils" was also 
in course of preparation during the year 1884 . 

.At the meeLing of the Royal Society of Canada, in May, two 
papers were read before the Geological section, viz., one a "description 
of a new ammonite from the Cretaceous rocks of Fort St. J obn, on the 
Peace River," the other "on a decapod crustacean from the Cretaceous 
shales at Highwood River, .Albel'ta." 

On the occasion of the meeting of the British .Association in Mon­
treal, and at the request of the committee of the Geological section, a 
short verbal communication on the present state of Olli' knowledge of 
the Cambro-Silurian rocks of Manitoba and Keewatin was made to the 
section, in connection with a paper by Mr. J. Hoyes Panton. This 
communication was based exclusively upon explorations and collec­
tions made by various officers of tbe Survey, from 1870 to 1883 inclu­
sive. 

In anticipation of the viHit or visits of members of the British As::;o­
ciation and their friends to Ottawa, every effort was made to get this 
section of the museum into as perfect order as possible, and the fine col­
lection of Canadian aboriginal antiquities, recently acquired from Mr. 
C . .A. Hirschfeldcr, was temporarily arranged in the mapping i·oom . 
.As the museum work of the year, however, was done conjointly with 
Messrs. Weston and .Ami, it will be described more in detail in connec­
tion with the work of the latter. .An unusual number of specialists, 
from Europe and the United States, vi~ited the mui:;eum during .August 
and September, and some time was pent in endeavo1·ing to explain 
the specimens in which these gentlemen were most interested. During 
the absence of the Director, on field work, in September and October, 
the duties of .Acting Director devolved upon Mr. Whiteaves. 

Collections of fossils from the Hudson River formation at Oakville, 
Ont., from the Devonian and Cretaceous rocks of the .Athabasca River, 
and from the Silurian and Cambro-Silurian of Back Bay and other 
localities in New B1·unswick, were examined and reported on, for 

4 
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Messrs. Lawson, Dr. R. Bell and Prof. L. W. Bailey. The recent inver­
tebrates obtained by Dr. Bell at Hudson's Bay, were examined, and 
most of the species identified. A list of the latter was prepared fo1· 
publication in Dr. Bell's report. In the zoological collection. twenty­
five species of Canadian mammals and fifty of Canadian birds were 
named and labelled. 

The study, which was commenced in 1883, of the large series of 
Laramie and Cretaceous fossils, now in the museum, from the Bow and 
Belly Rivers distt"ict, was continued, and the additional collections 
made in 1884, from the same region and rocks, by Messrs. R. G. 
McConnell, J. B. Tyrrell and T. C. Weston, were examined, and 
most of the species determined. A portion of the MSS. of a report on 
the whole of these fossils was written, and about half of the necessary 
drawings were made. 

The extensive collections of Cambro-Silul'ian fossils made in 1884 
by Messrs. T. C. Weston and J.M. Macoun, at various localities in the 
valley of the Red River, Manitoba, on the west coast of Lake Winnipeg, 
and in the islands adjacent thereto, consisting of nearly 1,000 speci­
mens, were subjected to a preliminary examination. 

From the lst of January to the 20th of May, Mt'. We ton's time was 
employed in re-arranging and labelling specimens, in general museum 
work, and in the preparation of a number of microscopic sections of 
rocks collected by various members of the staff. From the 21st of l\fay 
to the lOth of September he was occupied in the field. The localities 
first visited were Swift Current Creek, lrvine Coulee and the Saskat­
chewan coal mines. The rock exposures along the west shore of Lake 
Winnipeg were afterwards carefully examined, from Cat Head to the 
mouth of the River, and on Punk, Deer and other islands in the lake, 
as were also the Cambro-Silurian limestone of East Selkirk and Lower 
·Fort Garry. Large collections were made at most of the localities 
visited, not only of fossils, but also of hand specimens of rocks, clays, 
silts, concretion , &c. After his return to Ottawa, on the lOth of Sep­
tember, Mr. Weston went to Quebec and made a collection of fossils 
from the Cambro-Silurian slates of the Citadel Hill , the first fossils of 
any importance that had been collected at that locality. He also went 
to the best E ozoon locality and made a collection of specimens for dis­
tribution. The following is an approximate estimate of the number of 
fossils collected by Mr. Weston during the.year:-
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From the Laramie and Cretai:eous Formations of Alberta, N. W.T. 

40 Portions of jaw bones. 
49 Teeth-mammalian and reptilian. 
46 V ertebrai. 

216 Portions of limb-bones. 
20 Rib and other bones. 

371 
60 Cretaceous mollusca from three miles north of Ross Coulee. 

From the Cambra-Silurian Rocks of Manitoba. 

394 Fossils from Stony Mountain. 
56 '' " East Selkirk. 
84 " " Lower Fort Garry. 

384 " " various localities on west coast of Lake Winni-
peg-, and on the islands near that coast. 

918 

From the L evis and Hudson River Formations-Point Levis and Quebec. 

40 Graptolites from Point Levis. 
50 " from the Cove Fields, Citadel Hill, Quebec. 

Mr. Weston has also taken about forty photographs of geological 
sections, &c., in the North-west Territqry. 

Mr. H. M. Ami was occupied chiefly in the re-classification and re­
labelling of the fossils in the museum, under the supervision of Mr. 
Whiteaves. The whole of the species from the Hudson River formation, 
from the Cambro-Silurian rocks of Manitoba and Keewatin, from the 
Guelph formation, from the Oriskany of western Ontario and the 
Lower Devonian of Campbellton and the Cascapedia, N.B. , from the 
Hamilton formation, from the Upper Devonian of Quebec and New 
Brunswick, from the Neocomian of British Columbia and the Gault of 
the Queen Charlotte Islands ; also the fossil plants of the Upper Cre­
taceous of the N anaimo and Comox coal fields of Vancouver I sland, 
and of Peace River, were re-arranged, and in all cases re-labelled. A 
commencement was also made of a systematic rc-arrangemen t of the 
Laramie and Miocene plants and insects of the Souris, Nicola and Simil­
kameen Rivers, N.W.T., and British Columbia, and of the Devonian 
fossils of the Corniferous fo rmation of western Ontario. 
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With a view to determining the exact geological horizon of the roclrn 
inlwhich they are found, the following collections of fossils was ex­
amined by Mr. Ami, under Mr. Whiteaves' supervision. The species 
were determined as far as possible, and lists of them prepared:-

A. R. C. Selwyn :-
Fossils from a Black River limestone outlier forming islands in 

Lake Nipissing. 

R. W. Ells and Assistants : -
Fossils from various localities in the Devonian and Silurian rocks 

of the Gaspe peninsula. 

L. Vv. Bailey and Assistants:-
Fossils from the Silurian and Cam bro-Silurian of Carleton, Char­

lotte and Victoria counties, New Brunswick, with several col­
lections predously mado at those localities by C. Robb, G. F. 

Matthew and T. C. Weston; also fossils from the Eastern Town­
ships and the neighborhood of the city of Quebec, collected by 
T. C. Weston. 

Named collections of fos;;ils were also sent to educational institutions 
during the year, and a few small ones to private collectors, in exchange 
for other specimens. About twenty boxes of specimens in the basement 
have been opened and a number of types found that had been mislaid 
many years ago. The number of specimens and of species of fossils ex­
hibited in the cases in the upper flat of the museum were found to be 
upwards of 11,000 specimens and about 3,000 species. Of these, fully 
two-thirds, or about 2,000 species, have been re-arranged and re-labelled 
since 1882. Records of donations and additions to this branch of the 
museum have been regularly kept and the palreontological and zoologi­
cal publications issued during the year have been distributed. 

Mr. S. Herring was engaged as taxidermist to the Survey on the lst 
of February last, and since that date he has been occupied in mount­
ing specimens for the museum. 

In addition to the fo sils already mentioned as having been collected 
by Mr. Weston, the following collections were received during the 
year from members of the staff:-

G. M. Dawson :-
One hundred and fifty specimens of palreozoic fossils from the 

Rocky Mountains. 
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L. W. Bailey:-
Seventy species of Cambrian fossils from Stanford Brook, St. 

John county, New Brunswick, identified and named 
by G. F. Mathew, St. John, N.B. 

R. G. McConnell :-
A number of Cretaceous invertebrates from the Wood Moun­

tain region, district of Assiniboia. 

J. B. Tyrrell:-
About 400 specimens of plants, invertebrates and vertebrates 

(including the skull of a dinosaUl'), from the Laramie 
and Cretaceous rocks of the Red Deer and Battle River 
districts. 

A. C. Lawson:-
Thirty specimens of stone and copper implements, pottery, 

&c., from ancient mounds at the confluence of Little 
Lake and Rainy River. 

R. Bell :-
An interesting series of marine invertebrates, insects, birds, 

mammals and fishes from Hudson's Bay. Seven mam­
mals, twenty bird , two fishes and one fossil bone hav­
ing been given him by P. W. Matthews, M. R. C. P., 
(Lond.), L. R. C. S., (Edin.) 

A considerable number of specimens were also added to this section 
of the museum by presentation and a few acquired by purchase, the 
latter including au important collection of Indian relics from Mr. C. 
A. Hirschfelder. 

BOTANICAL WORK. 

This work is reported on, by Professor Macoun, as follows :-
" On the lst of December, 1883, my assistant, J. M. Macoun, com­

menced, in accordance with your instructions, to label, mount and 
arrange the herbarium. This work, involving the writing of 6,500 
labels, was completed, and the greater part of the polypetalm registered 
before the 20th of May, when he left with Mr. Weston for the North­
west. After bis return, on the 25th September, he mounted, ticketed 
and arranged in the herbarium, 1,118 sheets of specimens, which are 
chiefly part of my own and his collections during the past summer. 
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These, at commercial rates, are worth $333·50. Specimens of 800 
species have also been sent to various institutions and individuals. 
Besides necessary correspondence, I examined and named all the collec­
tions made by the field parties in 1883, and also prepared the second 
part of the Catalogue of Canadian Plants-the Gamopetalm. In the 
spring you expressed a wish that I should examine tirn country lying 
north of Lake Superior, and along the line of the Canadian Pacific 
railway. I therefore visited the country west of Lake Ni pissing in the 
end of May, and early in June, proceeded to Lake Superior, where the 
country from Port Arthur to Dog Lake, north of Michipicoten, was 
examined. The Nipigon Rivet· was ascended, and Lake Nipigon cir­
cumnavigated. These excursiomi have afforded data sufficient to show 
the character of the climate and the botanical features of the region. 
In August I retumed to Ottawa, and after attending the meeting of the 
British Association in Montreal, the members of the Biological section 
proceeding to the Rocky Mountains, asked permission for me to accom­
pany them. AfLer myretum, on the 21st of September, I was engaged 
co tTecting the proofs of the catalogue prepared last winter. It contains 
202 pages, royal 8vo. The collections made dul'ing the past summer 
arc now being examined and named. The examination of Dr. Bell's 
collection, from the shores of Labrador and Hudson's Straits and Bay, 
was completed, and the list of species prepared to accompany his 
report. 

Some time was devoted during the year to collecting good specimens 
of Canadian woods, and there were in the museum at the close of 1884-
280 sections, representing 115 species of our useful forest trees. An 
extended catalogue of the trees and shrubs of the North-west was made 
out and famished, by request, to the Minister of Agricultu1·e, Manitoba, 
for publication in the report of his Department. 

LIBRARY. 

The Librarian, Dr. Thorburn, reports that during the year 1884, from 
lst January to 31st December, 5,471 copies of the Geological Survey 
publications were distributed. Of these, 2,729 were distributed in 
Canada, the remainder-2,742-were sent to scientific and literary 
institutions, and individuals in Amtirica, Europe, Indiq,, Japan and 
Australia. 

Three hundred and sixty-five French copies of the Report of Pro­
gress were distributed during the yeal'. 

A larger number of these would have been distributed had the print­
ing not been delayed. English copies were, in consequence, sent to a 
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number of individuals and societies who would otherwise have received 
French ones. 

Six hundred and forty publications, including books, transactions, 
memoirs, periodicals, pam phlots and maps were recei_ved as exchanges. 

Fifty volumes have been added to the library by purchase and forty­
threo magazines and periodicals havo boen subscribed for during the 
year. 

Three hundred and ninety-three volumes have been bound since the 
3lst of December, 1883, 

Tho catalogue has been completed, but it is considered unnecessary 
to incur the cost of printing it. And for future reference in the lib­
rary, it is proposed to mako a card catalogue, such as is now used in 
most well arranged libraries. 

VISITORS. 

The number of visitors to the Museum in 1884 was 13,946. 

STAFF, APPROPRIATION, EXPENDITURE AND CORRESPONDENCE. 

There have been no changes in tho permanent staff during the year. 
It consists of twenty-five persons, including the Director. 

The position of artist is vacant since the retirement of Mr. A. H. 
Foord, the drawing having since been done by Mr. L. H. Lambe, of 
Montreal, and Mr. J. Watts, R.C.A., of Ottawa. 

The appropriations for the fiscal year ended 30th June, 1884, were:-

Civil list salaries ............................. .. . ... . $31,604.00 
Contingencies.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 60,000. 00 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $91,604. 00 

against which the experiditure for the Geological and Natural History 
and the maintenance of the museum is charged. 

The expenditure may be summarized under the divisions named as 
follows:-

Pay-list salaries ......... .. ..............•.. .. ...... 
Wages of tern porary employees ........ . ........ . ... . 
Exploration and survey, including travelling charges, 

purchase of horses and equipment . .......... .. . . 
Printing and lithography . . . . . . . .. .............. . ... . 
Purchase of specimens ........ .. . . .... ... ... ...•.... 
Purchase of books and instruments ................. . 
Chemicals and laboratory apparatus .. ............ . . . 
Stationery • . . . . • . . . . . . . . . . . ...... . .......... • . ... .. 
Fuel ................ ·················· .... .. ··•····· 
Incidental and other expenses, including museum and 

other office fittings ................. . . •.. ..... ... 

$30,504.00 
13,280. 70 

25,218.40 
10,381 .60 
1,496 .15 
1,367.43 

188.39 
663.04 
106.86 

3,685.80 

$86,892.37 
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The correspondence of the branch shows 2,611 letters sent, and 3,432 
received. 

The following remarks relating to mineral statistics and mines and 
the economic bearing of the work of the survey, which were appended 
to the survey report of 1884, may appropiately be reproduced here:-

As the subject of the collection and publication, by the Survey of 
statistics of mines and mineral products has of late been much discussed 
in the Press and elsewhere, and much misconception appeai·s to have 
arisen respecti!lg it, I may be permitted to refer to my views and action 
in this connection-the first, expressed as follows in my summary report 
to the minister, dated 2nd May, 18'70, and the second, shown by the 
results as published in the Geological Report for 1871-72, pages 146 to 
154. 

Extract from Report dated May, 1880. 

"In view of the importance and usefulness of mining records, and of 
complete and accurate statistics of mineral produce, it is thought desira­
ble to endeavor, in future, to publish yearly, with the reports of the 
Geological Survey, a return of tho mineral production of the Dominion. 
With this object in view, the annexed circular and blank form have 
been issued, and copies of it have been sent to all persons who, it 
has been ascertained, are actively engaged in miniug, or in raising or 
manufacturing mineral products, and whoso addresses were known. In 
circulating the printed form, either personal or written application has, 
in most cases, also been made to have the information asked for under the 
respective heads given in as complete a form as possible, and the object 
of the inquiry has, at the same time, been more fully explained. No 
great success can be expected at first; neither is it likely that the 
replies received will be of such a nature as to afford the requisite ma­
tei·ial for the compilation of as complete a statistical return as conld be 
desired. The precise object of the inquiry will have to be familiarized, 
and its probable utility more generally understood and appreciated. On 
the whole, however, the results already obtained are very encouraging, 
and I have no doubt that by degrees a large amount of valuable infor­
mation relating to the mineral produce of the Dominion will be col­
lected. 

"Mr. Edward Hartley has issued ninety-seven circulars, with explana­
tory letters. Eleven only of these have been returned filled up, in 
most cases, very satisfactorily. IIe has also received fifteen letters, 
acknowledging the circular, and promising to return the form filled in 
with the information asked for. Two hundred copies of tbe circulars 
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have been sent to the Honorable Robert Robertson, Commissioner of 
Mines and Public Works in.Nova Scotia, who bas kindly promised bis 
assistance in disLributing them there, and undertakes to see that they 
are put in the hands of every person engaged in mining, connected 
with his department, who would be likely to make any use of them. 

"Professo1· R. Bell has sent 169 circulars to eighty-four persons in 
Ontario and Quebec, some of whom have undertaken to distribute the 
duplicates sent to them to mine-owners in theit· respective districts, 
whose addresses were not known at the Geological Survey office. Of 
these, only fifteen have yet been returned; they are filled up very satis­
factorily. Twenty more have been acknowledged, and the information 
promised. Sectional drawings of two mines have b.ien sent with the 
returns, showing the nature of the deposit and the extent of the 
working. 

"The scheme, so far, appears to meet with general approval, and no 
one to whom application has been made has declined to give the desired 
information. 

Extract from Report, 1871-72. 

" The following tables, compiled by Mt·. C. Robb, exhibit in a concise 
form the result of mining operations during the last three years 
throughout the Dominion of Canada and British American Provinces. 
They have been compiled chiefly from information obtained by the 
officers of the Geological Survey, under the arrangement specified in 
Mr. Selwyn's Summary Report, addressed to the Legislature, and 
dated 2nd May, 1870, pp. 13 and 14; and partly from the reports of 
the Commissioner of Mines for Nova Scotia, 1mpplemented by other 
authentic sources of information. In some cases, in order to render 
the tables more complete and uniform, it has been deemed necessary to 
fill up some of the item by estimating according to the compiler's best 
judgment. In such cases the figm·es are marked by an asterisk. It is 
to be regretted that the returns are so incomplete as to render such an 
expedient necessary; and it is hoped that, when the importance and 
value of such records are duly recognized, the parties more immediately 
interested will give their cordial co-operation. These tables comprise 
the records only of such mines as have been in operation during the 
whole or any part of the three years referred to; and in some instances, 
where it has been impossible to obtain any information, all notice has 
necessarily been omitted. In the column indicating the year, the 
brackets denote that the "aggregate" production, number of men, &c. 
for each year, of all the mines of the class referred to, is recorded." 

It may naturally be asked why this work was not continued, and on. 
5 
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this point I may say the reasons were numerous, chief among them, 
however, being, that after the third year ·but a few of the circulars 
issued were returned, while at the same time I was instructed to direct 
my own attention and that of the staff to the exploration of the No·rth­
west and British Columbia. That the development of mines and 
economic minerals in the Dominion generally, however, has not at any 
time been, as has been stated, "entirely neglected," or "received no 
attention whatever," is sufficiently proved by the following list of 
reports published by the Survey, and which relate exclusively to this 
subject:-

SELWYN. Notes and Observations on tbe Gold Fields of Quebec and 
Nova Scotia. 

BROWNE On the Phosphate of Lime and Mica found in North and 
Soutj:i Burgess. 

RICHARDSON. On the Coal Fields of Vancouver Island. 
VENNOR. On Geology of Leeds, Frontenac, &c., with notes of Gold 

of Marmora, &c. 
ROBB. Mining and Mineral Statistics. 
SELWYN. On the Acadia Iron Ore Deposits of Londonderry. 
RICHARDSON. On the Coal Fields of Vancouver and Queen Charlotte 

Islands. 
VENNOR. On Countie.:i of Frontenac, Leeds, &c., with plan of Dal-

housie Mine. 
ELLS. Operations in Buring for Coal, New Brunswick. 
ROBB. On Coal Mines of Sydney, C.B. 
HARRINGTON. On Samples of Brick Olay from Manitoba. 
HARRINGTON (Appendix to Selwyn). On Western Coals. 
HOFFMANN (Appendix to Bell). On Lignites. 
V11NNOR. · On Frontenac, Leeds, &c. Notes on Plumbago, Apa-

tite, &c. 
BARLOW. Springhill Coal Field. 
McOUAT. On a portion of the Cumberland Coal Field. 
HARRINGTON. On the Iron Ores of Canada and their development. 
ELLS. Second Report on Borings for Coals in New Brunswick. 
ELLS. On Iron Ore Deposits of Carleton County, New Brunswick. 
VENNOR. On .Frontenac, Lanark, &c., with notes on some of the 

Economic Minerals of Ontario. 
ROBB. On Explorations, &c., with Table of Sections of Measures in 

Sydney Coal Field. · 
SMITH. On History and Statistics of Canadian Salt. 
ELLS. On Bol'ing Operations in the North-west. 
BARLOW. On Peogress of Survey of Coal Fields of Cumberland 

County, Nova Scotia. 
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DAWSON. Mines and Minerals of Economic Value in Briti:ih Co-
lumbia. 

RICHARDSON. On Coal Fields of Nanaimo, Comox, &c. 
liuNT. On Goderich Salt Region. 
VENNOR. On Renfrew, Pontiac, &e., with additional notes on Iron, 

Apatite, Plumbago, &c., of Ottawa County. 
BAILY AND ELLS. On L. Carboniferous Belt of Albert and West­

mol'land Counties including the Albert Shales. 
lioFF:ilfANN. On Canadian Graphite. 
lIARRINGTO~. Report on Minerals of some of the Apatite-bearing 

Veins of Ottawa County. 
SELWYN. Report on Boring Operations in the Souris Valley. 
DAWSON (Appendix to Selwyn). On Lignite Tertiary Formation 

from the Souris River to the 108th Meridian. · 
DAWSON. Preliminary Report on Bow and Belly River region, with 

special reference to the Coal Deposits. 
WrLLrnOTT. Notes on some of the Mines of the Province of Quebec. 

Special R eports (Published Separately). 

Descriptive Catalogue of Economic Minerals of Canada, &c., Phila­
delphia Exhibition, 1876. 

Catalogue des Minereaux Economiq ues du Canada, Exposition Uni­
verselle, Paris, 1878. 

Preliminary Note on Geology of Bow and Belly Rivers District, 
with special reference to Coal Deposits (published separately), 
1882. . 

General Note on Mines and Minerals of Economic Value of British 
Columbia. (Published separately. Also first printed in Cana­
dian Pacific Railway Report, 1877.) 

The above enumeration shows a total of thirty-seven reports (with­
out counting two, which were also printed as special reports) making 
known in their titles their special bearing on mines, mineral deposits 
and statistics of mineral production. 

Besides the above it will be found that in almost' every report pub­
lished in each of the twelve volumes issued during the past fourteen 
years, the closing pages are devoted specially to an enumeration and 
statement of all the economic minerals observed, or reported to occur, 
in the districts to whieh the report itself relates. This is precisely 
the same system as was adopted in this connection by my predecessor, 
Sir W. E. Logan. 
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Without, however, now further referring to the past, we may per­
haps offer some suggestions for the prosecution of this work in the 
future, and I may say that after carefully considering the matter in all 
its aspects, I am led to the belief that the system I originally adopted , 
namely, that of issuing a circular, with questions to be answered on a 
form printed for this purpose, and when convenient or considered 
necessary, to be accompanied by personal application on the ground, is 
that which is most likely to afford the desired result. There are two· 
gentlemen, trained mining engineers, now employed on the Survey, to 
whom the work of issuing, collecting and compiling the returns might 
be entrusted, and who might also each year visit and critically examine· 
and report on one or two mining districts. In this way, every mining 
district in the country would be visited at intervals of one or two years, 
unless some special development called for more frequent examination. 

At present the chief mining developments are in the Provinces of 
Nova Scotia, Quebec and British Columbia, and in each of these Pro­
vinc~s the Local Government employs a mining inspector or engineer, 
who collects statistics and reports on the mines of the province. 

It would not, therefo'ro, seem desirable or necessary that the work 
should also be done in these provinces by the Geological Survey, but 
with the co-operation and consent of the provincial authorities the 
results obtained by their officers might be incorporated in the general 
statement issued annually by the Geological Survey, and thus gain 
wider publicity. 

So far as the special examination of mining districts is concerned, a 
commencement was already made in 1883 and continued in 1884, the 
districts examined being :-In 1883, the Lake of the Woods gold region 
and the phosphate region in the townships of ·wakefield and Temple­
ton; and in 1884, the Marmora gold and iron bearing region, and the 
mining region around the north shore of Lake Superior; also some of 
the mines in the Province of Quebec. 

If the scheme now proposed is carried out, no further assistance 
would be required, but the two gentlemen named-Messrs. E. Coste 
and E. D. Ingall-should be appointed on the permanent staff, with the 
title of mining geologists. 
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1 8 8 5. 

The summary reports of the officers in charge of the field parties 
show that in 1885, the work, as in former yeai·s, bas been prosecuted 
·over portions of every prnvince and territory in the Dominion, from 
Nova Scotia to the west coast of Vancouver Island. Valuable infor­
mation, both as regards the topography and the geology, has been 
tiecured, and a number of important additions to the collections in the 
museum has been made, both by gift and by purchase, as well as by 
the efforts of the officers of the Survey. These are referred to in 
.detail further on, under the mineralogical and biological sections. 

In regard to the survey and exploration of Lake Mistassini, referred 
to in my last summary report, I regret to say that my anticipations 
respecting it, as then stated, were subsequently verified. On the 2nd 
February, Mr. Low left the party encamped on the lake shore, and 
-0ame out,on snow-shoes to Lake St. John, whence he proceeded to 
()ttawa, arriving there on the 3rd March. From his report I con­
sidered it expedient that he should at once return, and take charge of 
the survey. He accordingly left Ottawa on the 28th of March, accom­
panied by J.M. Macoun, as assistant, and reached Lake St. John on 
the 5th of April. Thence they proceeded on snowshoes to Lake Mis­
tassini. Owing to the lateness of the season, however, travelling at 
night became necessary, and with much difficulty and considerable 
hardship they reached the lake on the 28th of April. Up to that 
time no attempt had been made to ascertain the size of the lake 
or to survey its shores. A summary statement of the work of Mr. 
Low is given on a subsequent page. Detailed reports relating to 
some of the work of 1884, referred to in my last summary report, 
which will embody the work of two seasons, are now in the press, 
while others, including that of the Lake Mistassini expedition, are 
being prepared, and all will, it is hoped, be reaQ.y for publication dur­
ing the. winter. 

It is, proposed, iu future, to issue a certain number of copies of each 
report separately, and as soon as they are printed, while the remain­
der of the edition will be issued late1·, as heretofore, in one volume, 
.containing all the reports published during the year from January to 
December. For economicial reasons, this course has not hitherto been 

.adopted, but it will, it is hoped, prove more convenient. 
In addition to the work of editing reports, &c., and general superin­

tendence, much of my time and attention during the past year has 
been occupied with correspondence and other matters connected with 
-the Antwerp exhibition and the Colonial Indian exhibition. 
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• ExPLORA TIONS AND SURVEYS . 

My own work in the fiekl during the past summer, comprised 
examinations, partly alone and partly in company with Messrs. Weston, 
Ells, Coste and Ingall. From the 20th June to the 17th July, in the 
vicinity of Quebec and on the Island of Orleans ; from the 17th t.o 
the 31st July, around Massawippi and Memphremagog Lake and in 
vicinity of Sherbrooke. On the 8th of August I left for Port Arthur, 
and accompanied Mr. Coste to the Slate I slands. 

On the 22nd, the "Zenith Zin1: Mine" was visited and examined. It 
is situated about twelve miles inland to the north of McKay's Harbor, 
on the Canadian Pacific Railway. The route to it is by a series of 
lakes and portages on the course of the White Sand River. The 
deposit is an exceedingly interesting one, and when more easily 
accessible may prove of considerable value. A short report on it was 
given to the owners. Already some 400 or 500 tons of ore have been 
raised, but there being at present no available road from the mine to 
the lake shore, it cannot be sent to market. 

On the 27th of August, while making examinations along the line 
of the Canadian Pacific Railway, I met with an accident, which pre­
vented continuance of active field work till the 7th of October, when 
I left Winnipeg, accompanied by Mr. C. Moberly, to examine some 
outcrops of Cretaceous rocks on the Assiniboine River, in Township 
8, Range 11, Section 36, where strong indications of petroleum were 
reported to occur, and which bad been first observed while an attempt 
was being made to open a freestone quarry. The outcroop extends 
along the bank of the river for about 500 yards, a-i~1d consi8ts of beds. 
of highly fossiliferous sandy limestones, brown freestone, and dark­
almost black-soft shales. The sandstone and limestone, when broken 
or struck, emit a strong odor of petroleum, but whether it exists 
here in quantity or not can only be ascertained by boring. It might 
be worth while to tes't the question in this manner, as the geological 
features are not unlike those on the Athabasca, and Clearwater Rivers, 
where both lignite-coal and petroleum occur, the latter impregnating 
a great thickness of Cretaceous sand-rock and also forming consider­
able deposits on the slU'face of the ground. 

On returning east I again spent a few days at Port Arthur, and 
accompanied by Mr. Ingall, visited and cursori ly examined the Rabbit 
and Silver Mountain mines, where magnifi<'ent specimens of silver ore 
have been obtained by the original prospectors, some of which are, 
through the kindness of Mr. Keefer, now in the museum of the 
Survey. The geological structure and relations at these mines are, 
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so far as I can judge, precisely similar to those observed at some of 
the older mines around Thundel' Bay. These latter, have, however, 
been successively abandoned, presumably, because they proved unpro­
fitable ; but whether this arose from mismanagement, lack of enter­
prise, or some other cause, it is not easy now to determine, and we can 
only hope that a similar result will not attend those prospects now 
being developed in the district referred to. Mr. Ingall i's preparing a 
detailed report on this district, based on his examinations and surveys 
made during the seasons of 1884 and 1885. The veins are well defined, 
and have a most promising appearance, and there seems no reason 
whatever why they should not continue to yield oi·e in depth as rich 
as any that has been found on the outcrops. 

BRITISH COL UMilIA, 

Dr. G. M. Dawson has been engaged during the past summer in the 
geological exploration of a portion of the coast of British Columbia. 
The work so far carried out by the survey on the seaboard of 1. is pro­
vince, has been comparatively limited. The late Ml'. James Richard­
son visited and cursorily examined a number of points, but his detailed 
and connected surveys were practically confined to the part of the 
Cretaceous coal-bearing rocks which extend south-eastward from 
Comox: Dr. Dawson had previously (in 1878) explored and surveyed 
the greatel' part of the coast-line of the Queen Charlotte Islands, and 
in the same year carried out some reconnaisance work in the northern 
part of Vancouve1· Island ; but this, being of a preliminary character, 
and incomplete, was not published in detail. The exploration of the 
past season was undertaken with a view of adding to and extending 
the area of this work with special reference to the definition of the 
areas of coal-bearing rocks known to exist in the region in question. 
Dr. Dawson's summary report on the operations of the season is as 
follows:-

"Accompanied by Mr. D. B. Dowling, as assistant, I left Ottawa on 
the 3rd of June, arriving in Victoria on the llth. It had been intended, 
if found practicable, to hire a steam-launch or small schooner with aux­
iliary steam-power; the experience of previous yea1·s having shown 
that much loss of time was likely to occur if dependence had to be 
placed on a sailing craft fol' locomotion, while work carried on by boat 
or canoe along shore entails frequent long return journeys to the few 
points at which supplies can be obtained on this coast. It was, how­
ever, found that no suitable craft with steam-power was available in 
Victoria within the necessary limitations of expenditure, and after ex-

• 
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bausting enquiries in this direction, the schooner "Carolena" (32 tons) 
was eventually cbat'tered for use during the season. We sailed from 
Victoria on the 21st June, some days having been necessarily em­
ployed in procuring equipment for an absence of several months. Two 
days were also devoted, before leaving, to the examination of a deposit 
of iron ore at Sooke, near Victoria. 

"The examination of the coast was begun at Comox, where Mr. 
Richardson 's work had terminated, and the Cretaceous coal-bearing 
rocks were traced thence along the coast of Vancouver Island for about 
thirty miles. These rocks were at this point-a short distance north of 
Cape Mudge-found to be replaced on the shore by an older trappean 
series on which they rest unconformably, and it would appear from 
information received from timber explorers, and as the r esult of our 
subsequent examination, that the continuation of the Cretaceous trough 
or basin of the Comox region here trends inland, having a breadth of 
several miles on the Campbell River, and, very probably, running 
through behind the rauges which border the coast as far as the head­
waters of the Salmon River. 

" Having examined the shores of Discovery Passage as far as Sey­
mour Narrows, it became important to ascertain whether there was 
any recurrence of the coal-bearing rocks of the Comox basin on the 
north-eastern shores of the Gulf of Georgia. These, together with Mal­
aspina Inlet and both shores of Malaspina Strait as far south-eastward 
as the entrance to Jarvis Inlet, were next systematically explored-the 
number of islands and intricacy in outline of the coast, rendering it ne­
cessary to traverse a great aggregate length of shore-line. Coal, which 
had been vaguely reported as occurring on Valdez I slands and in Mal­
aspina Inlet, was not found in either place, nor were any outliers of the 
Cretaceous sandstones observed. It bad also been supposed that the 
coal-bearing rocks might undel'lie Mary, Hernando, Savary, or Harwood 
Islands, the low, flat appearance of these favoring this view. It was, 
however, found that this appearance arises from the fact that these 
islands are composed of boulder-clay and otbet· dt'ift deposits, below 
which granite rocks come to the surface at a few places. A small area · 
of sandstone rocks was, however, observed running inland from the 
north-east shoro of Malaspina Strait, which is probably Cretaceous, but 
contains, so fat· as observed, no coal seams of any value. Several large 
lakes exist in this vicinity in the_ promontory between Desolation Sound 
and Jarvis Inlet. From one of these, a river of considerable size issues, 
and forms a £ne fall within half a mile of the shore. The existence of 
these lakes is not indicated on the published charts, and though I had 
intended to devote some days to their exploration in the autumn, the 
project had eventually to be ab:mdoned for lack of time. 
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"A portion of the north-eastern shore of Texada Island (forming the 
sonth-western side of Malaspina Strait) was next examined, including a 
locality at which openings bad been made on copper ore, one at which 
marble had been quarried, and an important occurrence of iron ore. 
No work is now being prosecuted at any of these places, but there is 
in this vicinity an immense quantity of grey, banded and blotched 
marble, which passe.s into a nearly '"bite variety, in some places. The 
marble is very well situated for quarrying, fo1·ming low cliffs along the 
shore for several miles. L ater in the season the whole remaining shore 
of Texada Island, with that of Lasqueti and neigh boring islands, was 
traversed, and the iron mine near Gillies Bay visited. To avoid revert­
ing to this district, it may be stated that one locality of Cretaceous 
rocks, in addition to those indicated on Mr. Richardson's map, w~s dis­
covered. It also appears probable, from the ex tent of low drift-covered 
country in that vicinity, that the Cretaceous area at Gillies Bay may 
be somewhat larger than shown on the map, and it may some day be 
worth while to bore either at this place or on Sangster Island, in order 
to ascertain definitely whether any coal seams occur in these small bor­
ders of the sandstone series whi~h have hero escaped denudation. 

" Beyond Seymour Narrows, the shores of Johnston and Broughton 
Straits, with portions of those of adjacent water-ways to the northward 
were examined and found to consist of granitic rocks, with areas of an 
overlying series, which is for tbe most part volcanic in origin, but 
which has been much altered, and is at least in part of Triassic age. 

"From Alert Bay, while ~fr. Dowling continued the examination of 
the coast, I made an excursion up the impkish River to Nimpkish 01· 

Kat·mutsen Lake, and finding the lake to be very imperfectly repre­
sented on the map, made a su rvey of the entire shore-line with Massy's 
floating boat-log. Marble occurs in considerable quantity on tbe shores 
of the lake, but as the same stone is found much more conveniently 
situated for shipment at the head of Beaver Cove, where some blocks 
have already been quarried, it cannot be regarded as of immediate im­
portance. 

" The Cretaceous coal-bearing rocks which extend along the coast 
from Port McN oill to Fort Rupert-a distance of 16 miles-which had 
been cursorily inspected by me on the way back from the Queen Char­
lotte Islands in 1878, were now more closely examined. This area is 
that in which coal was first discovered in British Columbia, and worked 
to a small extent by the Hudson Bay Company, which, al o, as far back 
as 1852, caused some borings to be sunk to a limited depth. Though 
work was abandoned here on the discovery of the Nanaimo deposits, 
and the seams so far discovered are not thick, the regularity and light 
degree of inclination of the rocks arc such as to promise vYell for the 

6 
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value of any thicker beds which may be found to exist, and it is very 
desirable that further intelligently directed boring operations should 
be undertaken. The low, level character of Malcolm Island, suggested 
that Cretaceous rocks, forming an extension of those of this area, might 
underlie it, and though its shores exhibit for the most part drift de­
posits only, the correctness of this supposition was established by Mr. 
Dowling having discovered, in a single locality, conglomerates of the 
Cretaceous series. This is of importance, as indicating a much wider 
spread of the possibly coal-bearing rocks than had previously been 
known in this region. 

" In following the shores of Vancouver Island and those of Hope, 
Galiano, and the the islands of the ·Gordon gl'oup. numerous facts of in­
terest, from a geological point of view, were ascertained; but no further 
Cretaceous areas were met with, except two of quite inconsiderable size 
in Hardy Bay. At Nawitti, on Hope Island, two Indians and a canoe 
were engaged, and with them I examined the northern extremity of 
Vancouver Island, round Capo Scott, and as far south as Quatsino, the 
schooner ·meeting us again at the last-named place. ·we wore fortu­
nately favored with vel'y fine weather on this expedition, which ren­
dered it possible to land at a greater number of points usually difficult 
of approach, on account of the heavy sea on this exposed coast. The 
rocks belong, for the most part, to the altered volcanic series before re­
ferred to_ and include bsnds of shale and limestone holding J.lfonotis. A 
small patch of Shasta Cretaceous, with its characte1·istic Aucella, was 
found on the north shore of Raft Cove. 

" Some time was next spent in examination of Quatsino Souml, and 
particularly of that portion of it in the vicinity of Coal Harbor, where • 
boring operations have lately been in progress. Cretaceous sandstones 
and shales characterize rather wide-spread areas in this region, and 
several coal seams are known, though none have so far been discovered 
of such thicknei:;s as to justify extensive mining operations. It is be­
lieved that the knowledge now gained of these rocks is such as to be of 
service in directing futme exploratory operations in search of coal. 

" On returning from Quatsino to the inner coast of the i~Jand, the 
archipelago of small islands forming the eastern end of Queen Charlotte 
Sound, and tbo north-east shore of the sound as far as Blunden Harbor, 
was examined, and the distribution of the various rock series mapped, 
but no extension of the Cretaceous was met with in this direction. 

"On the return voyage to Victoria we stoocl across to Lasqueti 
Island, and leaving the schooner at anchor in False Bay, l made the 
examination of that and Texada Island previously referred to. 

"The result of the season's work bas in general terms thus been the 
examination of the main shores of Queen Charlotte Sound, those of 
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the northern extremity of Vancouver and adjacent islands and Quatsino 
Sound, together with all the main shore of the Gulf of Georgia which 
had not hel'etofore been geologically mapped, with the exception of 
that portion between Jarvis and Burrard Inlets. While it was im­
possible to traverse the shores of all the numerous inlets and fiords 
ramifying into the mainland, it was endeavored to make the work 
actually done so complete as to obviate the necessity of re-examination 
till such time as geological mapping of a much more minute character 
than any yet contemplated is undertaken. It must be understood, 
however, that the work as it now .stands is of a strictly preliminary 
character. Having been provided with a schooner, and the means of 
examining the coast (which affords the most easily accessible and in­
structive geological sections), it was deemed best to postpone length­
ened excursions inland, though traverses wel'e made for several miles 
into the bush, in a number of places, fOJ: the purpose of ascertaining 
the width of the coal-bearing rocks. Much information of a general 
character as to possible routes, and nature of the country, was also 
obtained, such as to render it easy to lay out future work for the com­
pletion of any given part of the region, and to indicate which of these 
will be of the most impol'tance in the near future. 

"The present report is intended as a sketch merely of the operations 
of the summer. It may, however, be not inappropriate to add a few 
general observations on this part of the coast from an economic point 
of view. It is scarcely, I believe, yet realized what a large quantity 
of valuable timber Vancouver Island and the adjacent mainland are 
capable of yielding. Tb at at the shore is generally more or less wind-

• shaken and gnarled, but a short distance inland, where the surface is 
at all level, fine trees are found in abundance, and the wide valleys of 
the mountainous districts almost invariably hold extensive and well­
grown forests. Toward the northern end of the island the Douglas 
fir is not so common, being to some extent· replaced by the hemlock, 
and two species of spruce. The cedat· ( Thuya gigantia) is, however, 
here abundant, and the white pine (Pinits monticola) is commonly met 
with down to the shores, while the yellow cypress (Chamr.ecyparis Noot­
katensis), a mountain tree in the vicinity of Burrard Inlet., comes 
down to the sea-margin in the latitude of Blunden Harbor, and is 
found in some abundance a few hundred feet above the sea-level over 
the whole northern end of Vancouver Island. 

"North of Seymour Narrows, though extensive low tracts occur, 
there can scarcely be said to be any land fitted for immediate agricul­
tural occupation, most of the surface otherwise suited for this use being 
so densely wooded that it would scarcely pay at present to endeavor to 
clear it. The north coast of Vancouver Island, however, between 
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Nawitti and Cape Scott, might be utilized to support a considerable 
number of cattle, owing to the quantity of grass which there grows 
along the shore, and the less dense character of the forest; while, run­
ning across behind Cape Scott is an extensive lagoon not shown on the 
charts, with tracts of grassy marsh, now subject to overflow at high 
tides, but of which, I believe, several thousand acres might be reclaimed 
by dyking. 

" The Indians of all this region derive an easy subsistence from the 
products of the sea, but with this exception, and that of a few salmon 
canneries, the fisheries of the entire coast may yet be considered as 
untouched. The dog-fish is now, however, beginning to be taken in 
considerable numbers, at a few points, for the manufacture of oil, and 
before the lapse of many years it is easy to predict that the many in­
lets and cove.; of the west and north coasts of Vancouver Island will 
be occupied by a numerous arul hardy population of fishermen. As a 
first step towards this desirable event, it is much to be wished that 
some adequate and scientific investigation of the banks and :fishing 
grounds of the coast should be undertaken. Off the west coast of the 
island, in the spring, considerable numbers of fur seals are annually 
taken, while a few skins of sea-otter are still obtained by the Indians. 
This cxLremely valuable fur-bearin~ animal appears, however, as the 
result of indiscriminate and persistent hunting, to be verging on ex­
tinction, and its pursuit is not only a dangerous, but a very uncertain 
one. 

"In connection with the geological work of the season, a large num­
ber of illustrative rock specimens were obtained, some of which, repre­
senting stones likely to be of economic value for building purposes, ' 
are of such size as to afford dressed six-inch cubes. A small col­
lection of fossil molluscs from the Shasta beds was made in Quatsino 
Sound, together with a number of Cretaceous fossil plants from other 
localities. About ixty photographs, illustrative of the character of 
the country, were taken, and meteorological observations, including 
the temperature of the sea-surface twice daily, were kept up during 
the season by Mr. Dowling. When circumstances renderP,d geological 
work impossible, some attention was given to dredging and the collec­
tion of natural history specimens. A lai·ge numbel' of marine inver­
tebrates, including twenty-two jars of collections in alcohol, together 
with forty-four skins of birds and mammals were thus obtained. A 
small collection of dried plants was also made. 

"After my return to Victoria, about three weeks was devoted to 
work in connection with the representation of the province in the 
Colonial and Indian exhibition. Ottawa was reached on the 20th of 
November." 
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In the interior of British Columbia, Mr. Amos Bowman, assisted by 
Messrs. McEvoy, Voligny and Tuck, commenced the survey and inves­
tigation of the well-known placer mining region of Cariboo. This 
work was undertaken at the r equest and with the co-operation of the 
Provincial Government, and it is hoped it will be continued in the 
same manner during the ensuing season. Although the district has 
yielded, in the past twenty-five years, about thirty million dollars of 
gold so much geographical information had to be procured as a first 
step towards its delineation, that the Geological Survey has not been 
in position heretofore to effect more than a cursory examination 
towards this otherwise desirable work. The Government of British 
Columbia having thus removed the pL'incipal obstacle by pieeting half 
the cost, the conduct of the joint work was placed in the hands of the 
Director of the Geological Survey, and the execution was entrusted to 
Mr. Amos Bowman, mining engineer. The field. work lasted from 
July to October, and .covered the principal gold-bearing country, an 
area of fifty by seventy-five miles. The instrumental work dune, em­
braced, besides the work of the triangulation and latitude stations, the 
measurement of 255·5 miles of traverse of the roads and trails of the 
country with the wheel, supplemented by a still larger mileage of track 
surveys; resulting in thirty sheets of plotted surveys of the diggings 
on a detailed scale, and of the roads and trails on a smaller scale, to be 
embodied in the general map. 

The quartz mining interest was (incidentally) investigated. In re­
turning southward from the field of survey, a feasible route was sought, 
and found, through an agricultural country the entire distance, for a 
branch railway line connecting with the Canadian Pacific at Ashcroft. 
To complete the mapping of the mining region proper, comprising an 
area of 3,700 square miles, on a sufficiently large scale to be valuable 
to the miner, will require another season in the field. While dul'ing 
the past summer it was necessary to devote almost the entire time of 
the party to geographical and topographical work, it is intended next 
season to use this as a basis on which to work up the geological and 
mining aspects of the district. 

NORTH-WEST TERRITORY. 

Mr. McConnell, assisted by Mr. James White, was engaged during 
the past summer almost entirely in the Rocky Mountains. 

The work consisted in examining geologically and making a topo­
graphic survey of that part of the range which lies between the Can­
adian Pacific railway and the North Saskatchewan River, from the 
watershed eastward to the plains in this region, embracing an area of 
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about 5,000 square miles. All the passes that were accessible, and 
the head-waters of all the principal streams, amongst which are the 
Red Deer, Sheep Creek and the Saskatchewan, were tl'aversed, and 
the bordering mountain ranges were carefully triangulated. Before 
publishing the map of this area, which is now being preparnd, the 
field work should be extended west to the Columbia and north to the 
Athabasca Pass. This would fully occupy two more seasons. 

The mountains, east of the main watershed, in this portion of their 
length, consist of a number of parallel and very regular limestone 
ranges, striking north-west, and separated by wide valleys, which 
usually present areas of Mesozoic shales and sandstones holding occa­
sional beds of good coal. The limestones belong, for the most part, 
to the Devonian and Carboniferous systems, and rarely contain so far 
as known, minerals of economic importance. The main watershed 
range and the mountains to the west of it, which are partly composed 
of older strata, and include areas of igneous rock~, appear to present 
a much more promising field for discoveries in this connection. 

About two weeks in the latter part of the season was spent on the 
plains, collecting a few details which were required to complete the 
map of some 30,500 square miles of the district of Assiniboia. 

The fossils collected are referred to on a subsequent page. 
Mr. J. B. Tyrrell, assi ted by Mr. E. R. Hamilton, continued the 

examination of the country north of the Bow Rivel' and so nth of the 
North. Saskatchewan, including an area of about 27,000 squar e miles, 
lying between 110° and 115° west longitude. 

After making a canoe travel'se of the ·Battle River, from the 
Edmonton-Calgary trail to the trail from _Fort Pitt to Sounding Lake, 
and an examination of part of the telegraph trail west of the 11-0th 
meridian, he examined the country around Sounding Lake and in 
and around the Neutral Hills, and, in passing, re-examined the con­
glomerates and associated beds in the Hand Hills. On the Battle 
River, coal scams varying from 3 feet to 4 feet 6 inches in thickness, 
were found to crop out along the banks for about 35 miles, from a 
short distance below Dried Meat Lake to the mouth of Paint Earth 
Creek. These seams hold about the same geological positions as those 
on the Bow River near Blackfoot Crossing. 

Towards autumn, a moderately detailed i:p_vestigation of the country 
in and along the edge of the foot-hills of the Rocky Mountains, was 
proceeded with, adding considerably to our knowledge of the mineral, 
timber and grazing wealth as well as to the geography of that portion 
of the district which is drained by the Red Deer and Clearwater Rivers 
between the 112th and the 115th degrees of longitude. 
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Mr. Tyrre.11 also visited the so-called petroleum claims, located on 
the east bank of the Red Deer, a short distance below the mouth of 
Tail C1·cek, and reports that after a careful examination no signs of 
the presence of petroleum could be detected. 

Tho disturbances in the North-west during the past year rendered 
it impossible ·to commence field work sufficiently early in the season, 
the month of May and half of June having passed before anything 
could be done. However, about 20,000 miles have now been examined, 
and if the map is published of the size originally intended, a small 
area along the Saskatchewan alone remains to be explored. The 
topography of the southern and eastern portions of the district is now 
plotted on a sheet which is ready to be put into the hands of a drafts­
man to be reduced and prepared for the engraver. If this work is 
proceeded with at once, the map could be ready for publication in the 
early parL of the winter of 1886-87. 

The palroontological and natural history specimens collected by the 
party are refened to in the report on the biological section by 1\fr. 
Whiteaves. 

ONTARIO. 

Ur. A. C. Lawson was occupied during the season in western 
Ontario, assisted by Messrs. A. E. Barlow, W. H. Smith and Mr. C. S. 
Morton. The work embraced two divisions:-

1. The prosecution of additional topographical and geological 
surveys for the map of the Lake of the Woods. 

2. The commencement of a detailed topographical and geological 
survey of Rainy Lake and the adjoining water-stretches. The first 
of these entai led several weeks geological wol'k by Mr. Lawson, in 
the same field as last year, rendered necessary in the light of the 
results arl'ived at previously. While thus engaged Messrs. Barlow and 
Smith were detailed to make a careful micrometer and compass survey 
of Wbitefish Bay, a large body of water filled with islands, hitherto 
unmapped, except from sketch survey by Dr. Bell, while Mr. Morton 
was entrusted with a similar sul'vey of the bays and inlands of the 
Winnipeg River from Rat Portage to the northern limit of the sheet, 
near the Dalles. 

After the completion of the Winnipeg River survey, and while 
Messrs. Barlow and Smith were yet engaged on Whitefish Bay, Mr. 
Lawson and Mr. Morton proceeded with a survey of the shore and 
islands lying between Falcon Island and Sabaskong Bay, over which 
it had been decided to extent the limits of the sheet, the details of 
the topogrnphy devolving upon Mr. Morton, while Mr. Lawson'satten­
tion was directed to the geological features of the country. 
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The survey of Whitefish Bay having been completed in the mean­
time, Messrs. Barlow and Smith carried their line across Sabaskong 
Bay, and proceeded to make a survey of the chain of lakes, rivers and 
portages that constitute the back canoe route between the Lake of the 
Woods and the North-west Bay of Rain,y Lake. This work involved, 
besides the surveying of the topographical features, a careful examin­
ation of the rocks along this line of survey with the view to mapping 
their distribution. The continuation of the slU'vey of the west end of 
Rainy Lake, was then proceeded with, and by the close of the season 
a continuous survey had been established between Rat Portage and 
Fort Frances, and the geological conditions of the country traversed 
from the mouth of Whitefish Bay to the United States boundary at 
the outlet of Rainy Lake, noted. 

Mr. Lawson, having completed this work on the Lake of the Woods 
by the end of July, he and Mr. Morton were engaged forthe remainder 
of the season on Rainy Lake. The former traversed the whole of the 
north shore of the lake to Kettle Falls, and for some distance beyond, 
into Nemeukan Lake, and made exploratory surveys of the Sand 
Island, of Turtle River, and of the Seine River to Sturgeon Falls, while 
the latter made a survey of the ;:iouth shore of the lake and of the 
islands lying between Fort Frances and Kettle Falls. Mr. Lawson's 
attention was chiefly devoted to working out the structure of the 
rocks referred to the Huronian, a belt of which, with a width of more 
than 20 miles, traverses the lake. Many interesting geological 
features were brought to light and good inaications were noted of the 
presence of mica, iron, molybdenum and othel' >aluable minerals. 

Mr. E. D. Ingall and party proceeded on 4th June last to Port 
Arthur to continue the work in the Lake Superior mining region, 
and returned to Ottawa 19th November. 

The first half of the season was occupied in surveying along the 
coast line of the lake from Port Arthur towards the international boun­
dary at Pigeon River, with the intention of mapping the details of this 
section of the Animikie series with a view to its sub-division, if 
possible. 

The return to Port Arthur was made by way of the group of islands 
in the mouth of Thunder Bay, so as to visit and examine the mineral­
bearing veins found on them, thus completing the examination of the 
chief mining ventures of the Lake Superior region. 

During the latter half of the season, the pal'ty was engaged in making 
a contoured lithological map of the block of mining locations around 
the new finds of silver-bearing veins at Silver Mountain, intended to 
show the distribution of the different " country " rocks around this 
point, and the position of the veins and mining developments. 
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During the greater part of the season Mr. Ingall was assisted by 
Messrs. A. W. Hopkins and J. H. Moore. 

The work connected with the preparation of the map and report of 
the Silver Mountain District is being proceeded with, and will probably 
take the greater part of the winter. When this is coi;npleted, the work 
of :finishing the maps and report on the whole Lake Superior mining 
region will be continued. 

Mr. E . Coste, assisted by Messrs. Vautelet and Mathewson for topo­
graphical work, was engaged during the months of June and the first 
half of July in continuing and extending the work of the previous 
season in Hastings, to the counties of Peterbqro' and Victoria. In the 
second half of July, the Archooan rocks in the townships of Methuden, 
Burleigh and Harvey chiefly occupied his attention. 

In July I received instructions to send Mr. Coste to make an exam­
ination of the Slate Islands in Lake Superior, after completing which 
he resumed his work in the townships of Lutterworth, Snowdon, Gal­
way, Cavendish and Anstruther, and also made a careful examination 
of every locality in the area embraced by the map under preparation, 
where economic minerals were reported on good authority to have 
been found, ot· were being worked. The northern boundary of the fos­
siliferous (Cambro-Silurian) rocks is now delineated in all its details 
from Stocco Lake, in the township of Hungerford, to Head Lake, in 
the township of Digby, a distance, in a straight line, of eighty-five 
miles. There are in that distance twenty-five patches or outliers, some 
of which are five or six miles distant from the main mass, and form 
flat-topped hills, being from forty to seventy feet above the adjacent 
country, showing the enormous amount of denudation these strata have 
suffel'ed since the close of the Cambro-Si lurian period. Some of the 
beds afford an excellent yellowish-grey building stone, known as the 
" Dummet· stone," and the lithographic beds of Madoc and Marmora 
are also met with further west in Harvey township. 

Respecting the Arcbooan rocks in this region, the observations made 
by Mr. Coste this season tend to confirm the opinions he expressed as 
the result of those made last year, and be now states: "After carefully 
examining these crystalline rocks, I am of the opinion that folded 
together and perfectly conformable with gneisses and other rocks, 
which every one would class in the typical Laurentian, are often found 
l'Ocks identical with those in Hastings, classed first by Vennor as the 
Hastings series, and which, as I stated last year, correspond with the 
typical Huronian of Logan. Therefore, it appears to me there is no 
distinction of group and period to be made between Huronian rocks 

· and Laurentian rocks, and the former, so far as can now be determined, 
are only the upper portion of the latter, and appear to have been colored 

7 
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differently on the maps only when they occupy large areas and show 
a series of great thickness." 

As regards actual mining operations in this region, Mr. Coste reports 
as follows :-

"Very little was being done last summer in the region examined, 
two mines only being at work-the Canada Consolidated Gold Mine, 
near Marmora, and the Coe Hill Iron mine in W ollaston township. At 
the end of the season, work was started on a new deposit of magnetic 
iron ore, called the St. Charles. It is in the township of Tudor, within 
a mile of the Central Ontario Railway. I heard also of work having 
been resumed on the famous Richardson mine, where gold was first dis­
covered in 1866, in the Madoc region. 

"No ore was shipped from the Coo Hill mine from the beginning of 
July until the end of October, the ore extracted being piled up at the 
mine, where about 20,000 tons were waiting, I suppose, better market 
prices. The depths of the three shafts were, as under, in October last 
(1885), No. 1, 95 feet; No. 2, 130 feet; No. 3, 100 feet. Atthe Canada 
Consolidated Gold Mine, the large roaster erected last fall was in oper­
ation; also a refining furnace for the arsenic, and a new three-ton 
capacity chlorinator. The mine itself, unfortunately, had not been 
.improved, no sinking or drifting having been done since last year, only 
some stoping work abo\e the first level, sixty-five feet deep." 

QUEBEC. 

Mr. R. W. Ells, assisted by Mr. N. J. Giroux, was occupied during 
the summer in the examination of a large part of the country bounded 
on the north and west by the pre-Cambrian ridge, which extends from 
Mernphramagog Lake north-eastward, and on the south and east by the 
States of Vermont, Maine and New Hampshire. In addition, a large 
part of the metamorphic or mineral-bearing belt was carefully investi­
gated, and the structure and outlines of the interior Silurian basin, 
comprising a large portion of the townships of Wotton, Windsor, 
Brompton and Oxford were examined. The limits of the principal 
Silurian areas, in the counties of Stanstead, Compton and Beauce, were 
definitely fixed, as well as the outlines of the granitic masses included 
therein, as far as was practicable. 

The intimate connection between the granites and the altered 
Silurian slates, in actual contact, proves that the age of these granites 
is, as in New Brunswick, probably Devonian. That they aTe extensive 
and probably continuous aL certain depths not far from the surface is 
evidenced by the frequent outcrops, which often comprise large areas, 
-0ftwelve to twenty square miles in extent, while others are in the 
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form of long dykes both along the lines of bedding of the slates and, in 
places, directly across the strike. 

A large suite of rock specimens, illustrative of the various forma­
tions, was collected and several important corrections in the geological 
boundaries as laid down in the map of 1866 were made. 

In all about 2,000 miles of roads were. travelled, principally by buck­
board. 

The ~arious mining centres of this portion of the township were 
visited. Among localities specially examined were:­

Iron deposits at Belvedere and Shet·brooke. 
Copper mines of Capel ton and the vicinity ofMassawippi Lake. 
Asbestos mines of Danville, Thetford, Black Lake and Belmina. 
Silvel' mines of Roxboro' and Marlow. 
Gold mines of Ditton, Ireland, Dudswell and the Chaudiere. 
Mal'ble and lime works .of Marble ton. 
A traverse was also made along the line of the International Rail­

way to a point ten miles east of the boundary into the State of Maine. 
The most flout·ishing i.ndustry at present in this pol'tion of the coun­

try appears to be asbestos mining. At Thetford, where the largest 
and most important operations are carried on, nearly 250 men are em­

ployed, with an annual output of about 1, 100 tons, divided among four 
companies, viz., King Bros., the Boston Co., Johnston's Co., and Ward 
Bros. 

At Black Lake three companies are at work, viz., Lionais', Hoppe1"s 
and Frechette's, employing in all about 100 men, with a monthly out­
put of not far from sixty tons ; a considerable amount of exploring 

. work being also canied on. 
At Belmina the force is small and the work up to the present mostly 

exploratory, but veins of worka hie size have been lately struck. At 
'Thetford some of the veins have a width of from five to nearly seven 
inches, but the matel'ial in the large veins is not first quality, being off 
<iolor. The work at all the e places is prosecuted only during the sum­
mer season. 

At J effrey's mine, Danville, about seventy men were employed, with 
an average weekly output of about fifteen tons, the quarrying being 
carried on all the year round. 

The price of asbestos during the past year was, for No. 1, $75 to $80 
No. 2, $50; No. 3, $10 ; the latter being largely used for paper stock. 

Gold mining (washing) has been carried on in a small way on the 
Little Ditton for some years, the yield at intel'vals being very· good. 
During the past summer four men only were employed in re-working 
and sluicing old tailings. Results unknown. 

At Dudswell a shaft was sunk in drift near the foot of the Stoke 
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Mountain range, to a depth of 25 feet. The bed-rock was not reached . 
Gold was found at several points, and apparently well distributed. A 
ten-stamp mill was erected at this place by an American company, some 
months ago, with the apparent intention of crushing and washing the 
drift gravel, much of which consists of quartz schist, said to carry a 
small quantity of gold, but nothing of consequence has been done since 
its erection, the mill being run for a very short time. 

On the Chaudiere, the St. Onge Mining Company have at last suc­
ceeded in reaching the bed-rock at the bottom of a shaft 165 f~et deep, 
evidently in an old stream channel. The work was most difficult, 
owing to the great thickness of the quicksand and gravel encountered ; 
but at the bottom a layer of pay dirt about six feet thick was found , 
evidently of considerable richness, and giving promise of large returns. 
No attempts have been made lately at any of these places to test the 
quartz by assay, but that some of the veins are auriferous was clearly 
proved by researches of Messrs. Hunt and Michel, twenty years ago. 
(Report of Progress Geological Survey, 1863-66.) That much ofthegold 
found in the washings is local is evidenced from the finding of ragged 
nuggets, both as to quartz and gold, the pieces being often found in close 
proximity to the quartz reefS from which they were evidently derived. 

The existence of these old river channels is conclusively established 
in the valley of the Chaudiere, by the work of the St. Onge Company, 
at St. George, as well as on the Gilbert some years ago. Such channels 
doubtless occur not only along the side streams, but also along the 
Chaudiere itself, many of which, from the very large size of the nuggets 
already found, must be exceediugly rich in gold near the bed-rock. 
The operations of the St. Onge Company, will, therefore, be watched 
with a great deal of interest. 

From the observation of the past season it is evidentthatthecountry 
rock of Ditton, while its auriferous quartz veins, is continuous directly 
across the country into Roxborough and Marlow. Many of the quartz 
veins are small, but then generally numerous, and the gold will pro­
bably be found to occur in quantity in the small rather than in the large 
veins. 

As in Ditton and on the Chaudiere, the quartz veins of Marlow con­
tain gold, as samples can be picked up in nearly every brook, while the 
assays of the silver ores from the" Marlow silver mines," show in severat 
cases a considerable amount of gold. It is, however, probable that this 
gold is not distributed uniformly through the quartz-veins, but may exist 
in the form of pockets. Assays of hand specimens, therefore, do not 
give a fair idea of the value of the respective veins. What is evidently 
greatly needed now in the Chaudiere district is a good stamp-mill, by 
which trial crushings of quartz may be made from different localities, 
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and in this way only can a just idea of the richness of the leads be 
obtained. The silver-bearing veins of Marlow and Roxborough, though 
not yet sufficiently developed to pronounce definitely on their value, 
are evidently of considerable importance. Some half a dozen veins 
<>ccul', ranging from a few inches to eighteen in thickness. Shafts have 
been put down in some places to a depth of thirty feet, the vein con­
tinuing constant and the quantity and quality of the ore apparently 
inc!'easing. .Assays of samples from different veins show from 29 to 43 
<>Unces silver per ton of 2,000 lbs., and some from the outcrop of the 
"Senator" vein, a cross vein about one mile south of the main shaft, 
gave the same assayer 260 ounces. Assays of samples from the main 
vein by Richards , of the School of Technology, Boston, gave a little 
over 29 ounces per ton. The property is situated about seven miles 
south of the Kennebec road near the Maine boundary, and near the 
proposed extensions of the Quebec Central to join the International 
railway. 

Deposits of iron ore, apparently of large extent, were examined in 
the vicinity of Shcrbrooke-the largest at Belvedere, owned by Mr. E. 
Clarke, of that city, occupying the summit of a hill about 1,000 feet 
:above the St. Francis at Lennoxville. The country rock is quartzo­
<;hloritic and felspathic schist. Assays of the ore, which is a magnetite, 
have been made by Mr. Hoffman. It contains 28·39 per cent. of metallic 
iron. 

A second deposit, also a magnetite, owned by Mr. Stephen Smith and 
-0thers, of Sberbrooke, occurs, with hard jaspy rock and schist, three­
fourths of a mile from the Grand Trunk railway. The vein is appar­
ently of largo size, and the ore of good quality. About 500 tons of ore 
have been taken from tho outcrop, but though the lack of cheap fuel 
has prevented its profitable smelting on the spot, the quality and value 
of the ore and its accessibility are such that a good market should be 
-Obtained for a large quantity at paying figures in the neighboring 
states. 

The copper deposits of Capelton are at present quite extensively 
worked, two companies operating in that locality. The ores are shipped 
to New York for the manufactm·e of sulphuric acid, the residue being 
afterwards worked for copper. 

Mr. Adams spent about three months during the past summer in 
making a careful geological examination of portions of the counties of 
Terrebonne, Montcalm and Two Mountains, in order to gather the 
necessary data for perfecting the -!-inch scale geological map of this 
portion of the province now being prepared for publication. 

Foat· new areas of anorthosite-a formation hitherto erroneously 
designated Upper Laurentian-were found within this district. Their 
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boundaries were ascertained, and their stratigraphical relations deter. 
mined. Several hitherto unknown depcsits of crystalline limestone 
were also discovered; one of them, occurring at Lac Quarreau, being 
of special value. The settlers in the vicinity were not aware of its 
existence, and had hitherto been obliged to draw lime from St. Jerome, 
a distance of about forty miles. They were informed of its position and 
true character, and will now build a kiln and burn their lime on the 
spot. Several deposits of il'on ore were also visited, and specimens taken 
for examination in the laboratory. One of these from near St. Jerome 
is now being analyzed, and will probably prove to be an ore of excellent 
quality. 

A number of specimens of building and ornamental stones were also 
collected for the Colonial and Indian Exhibition. 

The Rev. Professor Laflamme, of Laval University, kindly undertook 
to examine certain doubtful points along the north shore of the St. 
Lawrence, below Quebec, work needed to perfect the geological mapping 
of this part of the area embraced in the north-east sheet of the t-inch 
scale map of this portion of the province of Quebec. 

Respecting this work, Monsiei.1r Laflamme reports as.follows:­
" The formations which were met with are, in the first place, the 

Laurentian with a well-marked area of labradorite in r ear of Chateau 
Richer. The labradorite only faintly resembles that which occurs on 
the upper Saguenay. It is of much lighter color, and above all occurs 
in bands of greater or less width associated with others of well charac­
terized orthoclase gneiss. Further, it contains small fragments of 
titaniferous iron ore, like those which occm· in the labradorite of the 
Sagnenay, but in much smaller quantity. 

"The band of crystalline limestone mentioned in the "Geology of 
Canada" (1863, p. 46), at Cap Tourmente, extends as far back as the 
parish of St. Tit6. It is a marble, generally full of crystals of green 
pyroxene, which gives it an appearance like the limestone of Grenville. 

"The Cambra-Silurian formations. which occupy all t he country be­
tween the Laurentian hills and river, are extremely interesting. And 
they are not wanting in importan ce from a practical point of view, in­
asmuch as they furnish the stone, so extensively quarried for lim e and 
for building purposes, at Chateau Richer, Ange Gardien and Beauport. 
The Hudson River division also contains beds of freestone along the 
J.Jittle River, which have already been quarried on a considerable scale. 

" Jn relation to the structure, the moRt interesting fact is the re­
markable series of faults which succeed each other from Montmorency 
to Cape Tourmente. They arc probably only the secopdary phenomena, 
caused by the great fracture which has, on the Island of Orleans and 
elsewhere, carried the Utica formation over the Quebec or Levis for-
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mation, and which is such an important feature of the stratigraphical 
geology of the province of Quebec. 

"Along each of these faults the formations of the Trenton group 
abut against the Laurentian at a high angle, while, owing to the throw 
of the faults being irregular, the Trenton limestone . often appears be­
tween the Utica and the Lau1ientian. There are three of these faults, 
shown by Sir W. Logan, north of the St. Lawrence, between Mont­
morency and Cape Tourmente. 

"This region is truly remarkable from the regula1·ity of its post-ter­
tiary terraces. They succeed each other in long undulations, at various 
elevations down to those which are still submerged at high tide in the 
salt marshes which bordel', for a considerable distance, the left bank of 
the rivet· St. Anne. In many places, excellent bricks are made from 
the clays of these terraces." 

As already stated. Messrs. Low and J. M. Macoun arrived at !Jake 
Mistassini on the 28th of April, but, owing to the breaking up of the 
ice, were unable to commence work till the 28th of May, when the men 
were sent back to Lake Apouapmouchouan to bring up the provisions 
which had been sent there from Lake St. John duringthewinter. This 
occupied the men till the 26th June, and, in the meantime, Messrs. Low 
and Macoun were engaged collecting specimens of natural history and 
making meterorological observations. 

On the 3rd of July, all necessary arrangements were completed, and 
the party started to continue the survey from the point to which it 
had been carried by Mr. McOuat in 1871. Thi.s work was completed 
on the 22nd July, the total distance being 139 miles, showing that the 
length of the lake is less than 100 miles, and it has an average breadth 
of about twelve miles. The only soundings made gave a depth of 374 
and 279 feet; these were between the Hudson Bay post and the mouth 
of the Rupert. The party being now short of provisions, the men were 
paid off and returned to Lake St. John, while Messrs. Low and Macoun 
awaited the arrival from Rupert's House of the Hudson Bay Company's 
canoes, by which they had made arrangements to descend the Rupert 
River to James' Bay. The canoes did not arrive till the 20th August, 
and on the 22nd they left Mistassini, and arrived at Rupert House on 
the 3rd of September. A track survey was made of the route, the dis­
tance being over 300 miles. 

From Rupert House they crossed to Moose Factory and thence re­
turned via the Moose River and the Canadian Pacific Railway to 
Ottawa, where they arrived on the 3rd of October. 
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HUDSON BAY -AND STRAITS. 

Dr. R. Bell again accompanied, in the same capacity as in 1884, the 
Hu<lson's Bay expedition, in the steamship "Alert," under the com­
mand of Lieut. Gordon, R. N. In the early part of January be was for 
some time in Toronto in connection with the work of the Hudson 
Bay expedition of 1884, and ~dvantage was taken of the open weather 
to make some geological examinations in the townships of Toronto and 
Trafalgar, the object being to trace the boundaries of certain forma­
tions with a view to complete the geological mapping of the counties 
of Peel and Halton, at which Dr. Bell spent some time in the years 
1859 to 1861, and the maps of which in sheets on a scale oft of an inch 
to a mile are now being prepared for publication. The result of the 
previous work was given in Sir W. E. Logan's map of Canada (1866), on 
a scale of tw, nty-five miles to one inch and described in the "Geology 
of Canada " (1863.) 

Respecting the Hudson Bay expedition, Dr. Bell reports as follows:­
" The steamshii: "Alert" was sent out for the purpose of relieving 

the parties in charge of the stations established in 1884 in Hudson's 
Strait and replacing them by fresh men, also to make geographical ex­
ploration and surveys in Hudson's Bay, as well as to collect as much 
more information as possible in regard to the same class of subjects as 
in the previous year. 

" In order the better to accomplish these objects, it was deemed ad­
visable to start earlie1· than in the previous year. I was assigned the 
same duties as on the previous expedition by the steamship "Neptune." 
But instead of returning home by the "Alert,'' I was instructed, if cir­
cumstances permitted, to come back overland, leaving Hudson's Bay 
'at some point between York Factory and Cape Henrietta Maria.' For 
this purpose I was instructed to take with me an assistant, Mr. James 
MacN aughton, M.A., and five or six voyageurs with two canoes. It 
was found, however, that there was no room in the ship for these men 
and I was therefore obliged to trust to boing able to pick up suitable 
ones after getting to Hudson's Bay. 

" Leaving Halifax on the 27tb of May, we passed through the Gulf 
of St. Lawrence and the Straits of Belle Isle, several days being spent 
at Blanc Sablon. In passing up the Labrador coast, a belt of field-ice 
appeared to lie between us and the land nearly all along. An unsuc­
cessful attempt was made to enter Nachvak Inlet, but we subsequently 
learned from the observer there that at that time there was open water 
between his station and the ice-belt which intercepted us. The "Alert " 
steamed slowly, and it was the 16tb of June before we entered Hudson's 
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Strait, keeping the north side. From that date till the 6th of July, we 
remained embayed in the ice, with open water around us occasionally, 
and drifted up and down off the southern part of Resolut.ion Island. 
On this day we started for St. John's, Nfl.d., in order to replenish our 
stock of coal and to have a new iron plate fixed upon the stem of the 

. ship, the better to withstand the heavy ice we expected to encounter 
off Nottingham Island, but which we did not meet with. We arrived 
at St. John's on the 16th and remained there for the above purpose till 
the 27th, when we again started for the Straits. While the ship was in 
dock, I utilized the time in making excursions into the country around 
St. John's and as far as Brigus, to study the geology 11,r comparison 
with that of certain parts of the Dominion. 

" On the lst of August we .arrived at the observatory-station in 
Nacbvak Inlet, and finding all well, we left the next morning, taking 
with us Mr. Skynner, who had patised the wiuter there. On the 4th 
we visited Port Burwell station, to the south-west of Cape Chudleigh, 
where the party in charge were also all well, and we sailed again early 
the following morning. On the 22nd we called at Stupart's Bay, Cape 
Prince of Wales, but found that the party had left for Fort Chimo in 
their own boat the pre,ious day. Port DeBoucherville, on Notting­
ham Island, was visited on the 24th, and here we leamed that one of 
the station-men, Inglis, had died of survey, on the 3rd of June. The 
other two membm·s of the party were relieved and three fresh men left 
to take their place. Port Laperriere, on the west end of the outer 
Digges Island, was reached early on the 25th. On the 26th I made a 
track-survey, by the aid of a steam-launch, around this island, which 
proved to bo eight miles long, and on the 28th we sai led for Churchill, 
where a meteroro logical station had been established last year, and 
arrived there on the lst of September. Here we experienced great 
gales of wind, and it was deemed prudent to remain in harbor until 
they abated, which was on the 7th, and we then steamed out, towing 
the Hudson's Bay Company's brig "Cam Owen," as she would other­
wise have been unable to get to sea and proceed on her way to York 
Factory. We afterwards Jeamed that, owing to the stormy weather, 
she did not reach that p lace for fourteen days, although the distance is 
less than 200 miles. 

"After a careful consideration of the matter, the Severn River was 
aelected as the best route by which to start inland for our canoe voy­
age southward to some point on the Canadian Pacific railway. The 
lateness of the season, however, rendered it inexpedient for Lieut. 
Gordon to go so far out of his way in order to land me at the mouth of 
this river, and the stormy weather added to the difficulty, as the coast 
is very low, with shallow water extending far out everywhere in this 

8 
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neighborhood. Even if it had been possible to land me there by the 
middle of September, it is questionable if there would. have been time 
to cross this unexplored country, a distance of 500 miles, befol'e the 
close of canoe navigation, as the waters about the height of land are 
known to freeze up by the l st of October. In any case I had no men 
for the journey, and none could have been obtained at the Severn River 
at that season of the year. From Churchill we recrossed Hudson's 
Bay to a large group of islands, off the east coast, between Cape Duf­
ferin and Mosquito Bay. These islands, hitherto almost unknown, run 
in a northeastel'ly direction for about 100 miles; they lie mostly 
between latitude 59° and 60°, and are marked "Sleepers" on some 
maps, although the next groups ·to the south of them are called the 
North Sleepers and the South Sleepei:s. We made a rough survey of 
part of the group, at the same time giving names to a number of the 
larger islands composing it ; and Lieut. Gordon and myself suggested 
that, in order to avoid confusion, this group be hereafter called the 
Ottawa Islands. They al'e all of a bare mountainous character, and 
rise to heights of between one and two thousand feet above the sea. 

"I land.ed upon one of the outermost of the group and found it to 
consist entirely of a green trappean rock, appal'ently diol'ite. The 
rocks of most of the islands in the northern part of the group had 
exactly the same appearance, and they are, no doubt, of the same 
nature; but the most westerly of the larger islands, to which we 
approached close enough to see it plainly, conBisted of stratified masses 
in distinct layers of gi-eat thickness and of different col ors and external 
appearances, all dipping westward or towai·ds the centre of the bay. 

"The trap of the island on which I landed was cut by small veins of 
quartz, containing copper pyrites and it also held thin short seams of 
asbestos. A smoll mass of gypsum was detected in a loose fragment. 
The rocks of thi s island were distinctly worn by glaciation near the 
sea-level and the grooves had a northwal'd course, thus confirming my 
supposit.ion of last yeai· that part of the ice, which probably filled the 
basin of Hudson's Bay in glacial times, esc:iped northward into the 
great valley now occupied by Hudson's Straits. 

"We arrived at Digges again on the 12th of September, and while 
the "Alert" Jay in Port Lape1-i-iere, I had an opportunity of examin­
ing the East-main coast to a point about twenty miles south of Cape 
Wolstenholme. Gneiss, which in places is mixed with a fine-grained 
red granite, was the only rock seen. 

"On returning through the straits we revisited all the stations at 
which we had touched on the inwa1·d voyage and also called at Ashe's 
Inlet, North Bluff, which we had been obliged to pass by when coming 
west. Mr. Ashe, the officer in charge here, hiid obtained specimens of 
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mica and graphite from the Eskimo of the mainland on the north side 
of" North Bay," of the charts. He had himself ascertained the exist­
ence in situ of a great mass of a very coarsely crystalline greenish-grey 
hornblende rock on the south side and near the western end of Big 
Island, on which North Bluff is situated. 

"The station at Nachvak was abandoned, and the two men who had 
remained there for the rest of the summer wore brought away. We 
reached St. John's, Newfoundland, on the 14th of October, and sailed 
next moming for Halifax, where we arrived on the 18th, and I reached 
Ottawa on the 26th, having paid off my assistant in Montreal. 

"I am indebted to the officers of most of the stations for having col­
lected plants in theirneighborhoods. Among the numerous specimens 
so obtained, Professor Macoun finds a few species to add to those col­
lected by myself in 1884, of which 290 are enumerated in his list pub­
lished as an appendix to my report of last year. A few bird skins were 
obtained from some of the station officers and men, the greater number 
being from Mr. Arthur Laperriere, who should also be mentioned as 
tho principal collector of plants. A number of bird skins and a con­
siderable collection of plants wore also obtained by myself, and some 
valuable notes were made on the natural history of a few of the mam­
mals of the regions visited, partly from my own observations and 
partly from information supplied by the stationmen and the natives. " 

NEW BRUNSWICK. 

Professor Bailey continued tho work of exploration in New Bruns­
wick, assisted by Messrs. Mciunes and J. W. Bailey. 

"The principal object of these explorations was to secure the data 
necessary for the completion of the report and map of the area exam­
ined the previous season, and which is now in course of publication; 
together with the extension of the work to the area immediately to the 
north, which is embraced in the next section of the geological map of 
the province in course of construction. With these objects in view, the 
necessary topographical measurements over both areas were made, 
including several large and difficultly accessible tracts not previously 
surveyed, and a study was at the same time made of their geological 
features. These, within the strict limits of the maps referred to, were 
found to be very uniform, almost the entire area examined being occu­
pied by Silurian rocks, presenting but little diversity; but it being 
thought desirable to obtain whatever evidence might be afforded by 
adjacent regions, bearing upon tho succession of the Silurian system 
and its relations to the Cambro-Silurian, our examinations we1·e 
extended to embrace portions of such areas both in the State of Maine 
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and in the Province of Quebec. In the former, a short trip was made 
through the remarkable chain of the Fish River lakes, adjacent to and 
connected with the river St. John. The formations about Square or 
Sedgwick Lake, which have been supposed to include both Silui·ian 
and Devonian rocks, were examined, and a large collection of interest-

, ing fossils was obtained from them. On the other side of the St. John, 
the base of the formation was sought, both on the St. I~'rancis and Little 
Black River:>, as far as the Quebec boundary, but without success. It 
was, however, ultimately found upon Lake Temiscouata, and the facts 
there obtained were thus brought irito comparison with those of north­
ern Maine, described by Packard and Hitchcock, and those previously 
studied by ourselves on the Beccaguemic river in Carleton county. 
Very remarkable resemblances between these three widely separated 
localities were observed, suggesting some most important conclusions, 
but as these are at variance both with the observations of the geolo­
gists referred to and with those detailed in the report of 1863 of Sir W. 
E. Logan, I hesitate to advance them without a fuller and more min­
ute examination of the facts upon which they are based, but shall con­
tent myself with stating that some ofthe observations and statements 
made by the authors referred to, and tested by us over wider areas, are 
certainly wrong, while it is now believed that the genernl conclusion 
drawn from them are also untenable. In view of these facts, and the 
further modifications of the views held as to the so-called Gaspe lime­
stones and their relations to the Quebec group suggested by the 
explorations of Mr. Ells, the desirability of a more detailed and elabor­
ate examination of the Temi::icouata region, and of the country, thence 
to the St. Lawrence, is respectfully suggested for the coming season." 

Mr. Chalmers was requested to work out the surface geology of the 
district comprised within the two quarter-sheet maps, 3 N . E. and 3 N. 
W. He left Ottawa on the 3rd June for the field of labor, and 1·eports 
as follows :-

"With the view of obtaining all available information regarding the 
extent of the quaternal'y subsidence in the region to be examined, a 
short time was first spent in the St. Lawrence valley. Between 
Riviei·e du Loup and Metis it was discovered on the evidence of fossils, 
terraces and old shore-lines, that the sea in post-Tel'tiary times had 
invaded that valley to a height of, at least, 345 feet above its present 
level. While pursuing this investigation, another fact of importance 
was brought to light, viz., that the ice of the glacial period had moved 
from the Notre Dame Mountains, or the adjacent watershed northward 
into the St. Lawrence basin, strim and roches moutonnees with the stoss­
side to the south having been observed at Trois Pistoles, St. Simon, 
Rimouski and St. Flavie. These strim wore seen on rocks at different 
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levels from 100 to 800 feet above the sea. Other strire, however, 
having a N. E. and S. W. bearing, were observed below the 345 feet 
contour line. Great numbers of boulders of Laurentian rocks, which 
must have been transported thither from the north side of the St. 
Lawrence, are strewn over the lower grounds. Above the 345 feet 
contour, the boulders seemed to be largely derived from local rocks 
and were less rounded. Tenaces were also absent, except along river 
valleys. 

"In the Baie des Chaleurs basin a most careful examina,tion failed 
to detect marine beds at a greater height than 175 to 200 feet above 
tide level, except, perhaps, at Port Daniel, Quebec, where terraces 
near the shore were observed at heights of 225 to 240 feet. 

"The evidence respecting the quaternary subsidence of the region 
examined, therefore, as far as it goes, is in agreement with the views 
already advanced by some geologists, viz., that it is greater towards 
the north or north-east than in the area south-east of the Appalachians; 

• but the oscillatory movement does not appear to have been uniform, 
its upper limit not presenting the form of a regular curve either in a 
north and south direction or transversely to that of the mountain 
chains. On the contrary, each of the great Paheozoic basins would 
seem to have been unequally affected by it. 

"Glacial strim were found in the Upper Restigouche valley and on 
the north side of the Baie des Chaleurs, i.e. at Nouvelle, New Rich­
mond, Port Daniel and Point Maquereau, which show that the ice 
producing them moved from the water-shed in the Notre Dame Moun­
tains towards the Baie des Chaleurs basin. Correlating these with 
strire observed on the southern shore of this bay, they indicate that a 
local glacier of considerable size occupied the westem portion of its 
basin and the estuaries and valleys connected therewith during the 
ice age, which had its source in the elevated region referred to and 
moved nearly in a due easterly course. The facts thus far obtained 
on both sides of the Notre Dame Range, however, point to the con­
clusion that the existing water-shed neai· these mountains also shed 
the ice of the glacial period northward and southward, nearly as the 
waters due to prer.ipitation are now shed ; and further, that the prin­
cipal part of the Baie des Cha1eurs and the estuary of the St. Lawrence 
were open during the same period, glaciers debouching into them. 

"In reference to the season's operations, it may be stated further, 
that the Restigouche and its afiluents, the Quatawamkedgewick, 
Patapedia, U psalquitch, &c., were ascended and a series of borometric 
and other observations taken and the general elevation of the drainage 
basin of the river ascertained. The forest growth, character of the soil, 
the extent and fertility of the river-fiats or intervales, &c., were also 
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investigated. All accessible parts of the district, indeed, included in 
the sheets, were examined, the surface, contour, elevation, extent of 
arable land, of salt and othe1· marshes, peat bogs, clay and grnvel beds, 
deposits of boulder-clay, kames, &c., were noted so as to be available for 
mapping them. Attention was also given to the relative values of the 
soils del'ived from the diffel'ent geological formations and kindred 
matters. 

"Bricks and brick clays we1·e collected at Bathurst, Chatham, Monc­
tcn, Sussex, St. John and Fredel'icton for the museum and exhibition. 

"Photographs of a dozen or more of the principal forest trees of New 
Brunswick were taken, and a number of quarries visited to obtain spe­
cimens of building stone, &c." 

NovA ffoo-rrA. 

The work done by the Geological Survey during the season of 1885 in 
Nova Scotia comprises an examination of the country lying to the west­
ward of that described in the summary report of operations for 1883 and 
1884. It embraces portions of five counties:-Antigonish, Guysboro', 
Pictou, Halifax and Colchestel'. The country along the West River of 
St. Mal'y's, west of Sherbrooke gold-field, and north of 15-mile Stream, 
was entrusted to Mr. Faribault, assisted by Messrs. J. A. Robert and M. 
H. McLeod. :Mr. Fletcher was engaged in the district west of St. 
George's Bay, the West Rivet· and Harbour of Antigonish and along 
the East River of St. Mary's and East Rivet· of Picton, as far as Pictou 
Harboul', and was assisted by Mr. John McMillan, and also, later in the 
season, by ML'. Faribault and his assistants above named. In the 
southern part of this district is the belt of Devonian rocks, full of fossil 
plants, already described as extending from L'Ardoise, in Cape Breton, 
through Madame Island, and from the Strait of Canso to Lochaber, 
where it is underlaid by fossiliferous Silurian, and by pre-Cambrian 
rocks, as described by Dr. Honeyman several years ago. From Lochaber, 
the Devonian rocks keep south of the East River of St. Mary's and the 
East River of Picton, and strike the International railway west of Glen· 
garry, from the high land south of Truro, and are unconformably over­
laid by the Carboniferous, limestone and associated rocks of the 
Stewiacke River. They are divisible into several groups, and are fre­
quently cut by veins of iron ore, some of which are of great promise. 

To the northward, lie the Silurian, Cambrian (?) and pre-Cambrian 
rocks of Arisaig, Antigonish Mountains, and McLellan's Mountain, with 
large beds and veins of iron ore and manganese, which have been 
worked to some extent in the East River of Pictou, and to ~ hich a rail-
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way is now projected to connect the mines with the Intercolonial rail­
way and the Pictou coal-field. 

North of and overlying the rocks just named, are the Carboniferous 
strata of Northumberland Strait, two small spurs or basins of which, 
run, the first up West River of Antigonish as far as James River rail­
way station, the second up the East River of Pictou as far as Sunnybrae. 
Both of these basius consist of Lower Carboniferous roc~s, and hold 
fine workable beds of limestone and gypsum, and similar rocks under­
lie the country from McAra's Brook, neat· Arisaig, to the vicinity of 
Avondale railway station. These are overlaid cast and south of Meri­
gomish by millstone grit, coutaining beds of sandstone, fit for building 
and grindstones. A third sel'ies of Upper Carboniferous rocks occupies 
the coast from Big Island, Merigomish, westward to and beyond Pictou 
Harboul', having the New Glasgow conglomerate at its base and yield­
ing the celebrated grindstones and building stone of Quarry Island, Big 
Island, Roy's Island, Little Harbour, Pictou and other localities, 
together with a small seam of coal and beds of an inferior kind of lime­
stone. The3e Carboniferous rocks, as well as the coal-measures, are 
fully described in Logan and Bartley's report on the Pictou coal-field. 
(Report of Progress, Geological Survey, 1866-69.) 

Much yet remains to be done, however, among the strata of the 
mountain range between Cape St. George and McLellan's Mountain 
before the geology of this interesting and intricate district can be 
clearly described. Two series at least of volcanic intrusions render the 
relations of the sedimentary rocks obscure, but it is not too much to 
assert tb,at the comparatively small thickness of fossiliferous Sillll'ian 
rocks present on the coast at Arisaig represents but a small part of the 
volume of the formations anterior to the Carboniferous in the counties 
of Picton and Antigonish. 

Mr. Faribault gives the following account of his portion of the 
work:-

"The West River St. Mary runs through an isolated basin supposed 
by Sir William Dawson to be millstone grit, bounded to the north by 
the Devonian and to the south by the gold-bearing rocks (Cambrian) of 
the Atlantic coast. 

"Two prominent bands or dykes of granite were observed, associated 
. with the gold-bearing rocks. Like the quartz leads, they follow the 
strike-east and west magnetic-of the strata. The northern one is 
one eighth of a mile wide and fom miles long. On the north it is 
bounded by the overlying millstone grit which, near the contact, is 
largely composed of granitic detritus. One mile to the south is the 
other dyke mentioned. It has been traced twenty-four miles, and is 
from one-quarter to one-eighth of a mile wide. To the east it passes 
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under the millstone grit, and to the west ends in the gold-bearing 
rocks. 

"The silver mine which was worked some years ago at Smithfield, 
and reported to have yielded rich ore, is in a narrow belt of the gold­
bearing rocks, between the southern dyke and the overlying conglom­
erate of the millstone grit. 

"Excellent sandstone for building purposes is found in the millstone 
grit. Two quarries were seen; one, three-quarters of a mile up 
McDonald's Brook, and the other on the main West River St. Mary's, 
a mile and a half below Upper Caledonia." 

Six hundred and twenty-one miles of streams and ~12 miles of roads 
were measured by Mr. Fairbault's party, in Antigonish and Picton 
counties. 

Field work commenced on the 4th June, and was continued into 
December. 

CHEUICAL, MINERALOGICAL AND LITHOLOGICAL SECTION. 

Mr. G. C. Hoffmann furnishes the subjoined report of work in this 
section:-

In the chemical laboratory, attention has been mainly directed to the 
examination and analysis of such minerals as were deemed likely to 
pt'Ove of economic importance. The work included:-

!.-Analyses of numerot1s specimens of lignites, lignitic coals, coals 
and semi-anthracites from the North-west Territory. The greatel' 
number of these were found to be fuels of excellent quality. This work 
constitutes an appendix to the repot·t on "The Coals and Lignites of 
the North-west Tel"l'itory." 

II.-Analyses of several mineral waters. 
III.-Analyses of iron, copper, and manganese ores. 
IV.-Gold and silver assays. Of the specimens examined, a great 

many were from the Rocky Mountains, from localities recently opened 
up by the line of the Canadian Pacific railway. 

V.-Miscellaneous examinations. 
"During the pei:iod in question, 339 minernl specimens were received 

-brought or sent-for identification or for information in regard to 
their possible economic value. Jn addition to the time devoted to visitors 
seeking information in this connection, the imparting of such informa­
tion, in a great many instances, necessitated correspondence by letter. 
The total number of letters written amounted to 170, by far the greater 
number of which partook of the nature of reports. 

Mr. F. D. Adams has, for the space of nine months, acted in the 
capacity of assistant chemist. The remaining three months were de· 



SELWYN .] PALJEONTOLOGIOAL WORK. 65 A 

voted by him to geological examination of the counties of Montcalm 
and Terrebonne in the province of Quebec. 

"The additions to the specimens in the mineral0gical section of the 
museum amounted to 203, including donations from the following 
individuals:-

F. C. Crean; J. R. Costigan, of Calgary; R. H. G. Chapman, Belle­
ville, Ont.; John Connors; J. K. Davies, township of Eardley, Que.; 
L. C. Garnett, of Fort McLeod, N.W.T.; J. Moore, Ottawa, Ont. ; Alex­
ander Mackenzie, C. E., of Montreal, Que. ; J. McArthUJ", of Hull, Que. ; 
T. McKellar, Port Arthur; W. Ogilvie, D.L.S., N.W.T.; Hiram Robin­
son, of Ottawa; T. Sheridan, manager Boston Asbestos Packing Com­
pany's mines, Thetford, Que.; Richard Trethwey, Ottawa; Ottawa 
Granite Company, Ottawa; D. B. Woodworth, M. P. 

"Mr. P. L. Broadbent has displayed most commendable assiduity and 
zeal in the labelling of the specimens in this section of the museum, 
and, as a consequence, considerable progress has been made in this 
direction, and much has been done tending towards a more perfect 
arrangement of the whole collection. 

"In the early part of the year, Mr. C. W. Willimott, was engaged in 
the receiving, cataloguing, packing and shipment of mineral specimens 
for the Antwerp Exhibition, in which work he was assisted by Mr. H. 
P. Brumel. At a subsequent date he was engaged in making a collec­
tion of Canadian economic minerals which was-at the request 11fr. H. 
Wade, the Secretary-loaned to the Dominion Exhibition, held in Lon­
don, Ont:i.rio. In the course of the summer, he visited, in company with 
Mr. E. A. Evans, C. E., various mines and quarries in the counties of 
Hastings, Frontenac, Addington and Lanark, in the province of Ontario, 
and the town~hip of Thetford, and Dudswell in the province of Quebec. 
The result was the procuring of a great many desirable mineral 
specimens, and much useful information. More recently he has been 
actively engaged in the work of receiving, cataloguing and sending off 
a collection of specimens, intended to represent the mineral wealth of 
the Dominion at the forthcoming Colonial and Indian Exhibition. In 
furtherance of this object he bas opened up correspondence with the 
owners of mines and quarries, for the purpose of obtaining specimens of 
ore, building stones, &c., and such information as they might feel dis­
posed to communicate in the way of mining statistics. Mr. Willimott 
has throughout been actively assisted by Mr. E. A. Evans." 

9 
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BIOLOGICAL SECTION. 

In this section, Mr. Whiteaves reports that the first part of the first 
volume of "Contributions to Canadian Palaiontology" was published in 
August. It contains a descriptive "Report on the Invertebrata of the 
Laramie and Cretaceous rocks of the Bow and Belly Rivers and adjacent 
localities in tbe North-west Territory," and consists of eighty-nine 
pages of letterpress, illustrated by eleven large octavo lithographic 
plates. As stated in the text, it is "intended primarily as a palreonto­
logical supplement or appendix to Dr. G. M. Dawson's report on the 
region in the vicinity of the Bow and Belly Rivers, published in 1885, 
in the Report of Progress of the Geological Survey for 1882-83-84." It 
is mainly based upon collections made by Dr. Dawson and Messrs. R. 
G. McConnell, J. B. Tyrrell and T. C. Weston, in the years 1881-84, 
but in order to make it as complete a presentation as possible of the 
present state of our knowledge of the invertebrate faume of the Laramie 
and Cretaceous rocks of the Canadian North-west, it contains also a 
revision of the species from these formations obtained by Dr. Dawson 
in 187 4, in the capacity of geologist to H.M. North American Boundary 
Commission, and identifications of a few Cretaceous fossils collected by 
Professor Macoun in 1879." 

An article entitled "Notes on the Possible Age of some of the Meso­
zoic Rocks of the Queen Charlotte Islands and Bhtish Columbia" has 
been contributed by Mr. Whiteaves to the June number of the .American 
Journal of Science and .Art. Some progress has been made with the 
manuscripts of the second part of the third volume of "Canadian Pal­
reozoic Fossils," and a commencement has been made of a paper on the 
land and fresh-water mollusca of the Dominion, based mainly upon col­
lections made by members of the staff of tbe Survey since 1863. 

Acting under my instructions, a systematic catalogue of tbe zoologi­
cal specimens on exhibition in Ottawa by the Department of Fisheries 
has been prepared by Mr. Whiteaves, prior to their being sent to the­
Colonial and Indian Exhibition. As many of the species bad not been 
accurately determined before, and as some of the labels (especially 
those of the marine invcrtebrata) had obviously got misplaced, it was 
found necessary to make as critical a re-examination of the whole as 
was possible, of specimens, many of which were stuffed and mounted 
in closed cases, or which required a microscopical examination for 
which there was no time. The collection appears to consist of five 
species of Pinnipedia (walruses and seals), two of Cetacea (porpoises 
and whales), ninety-one of fishes, twenty-four of Crustacea, one hundred 
and four of Mollusca, three of Brachiopoda, three of Tunicata, four of 
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Polyzoa, :fifteen of Echinodermata, three of Alcyonaria, and four of 
sponges, besides a few specimens of mammals and birds, some of which 
will be incorporated in another part of the government natural history 
contribution to the same exhibition. 

Twenty-seven mounted specimens of Canadian mammals, and :fifty­
three of Canadian birds have been added to the museum during the 
year, all of which have been identified and labelled. Considerable pro­
gress has also been made in the re-classification and re-labelling of the 
fossils in the museum, and many additions have been made to this part 
of the collection ; but further details of the work done in this direction 
will be found in Mr. Ami's report, by whom (and by Mr. Weston) the 
larger part of it was done. About two hundred and fifty species of 
Canadian marine mollusca have been placed upon exhibition in the 
museum and labelled, of which upwards of one hundred species are from 
the Atlantic, and neal'ly one hundred and fifty from the Pacific coast 
of the Dominion. Efforts have been made, not without success, to 
make this part of the collection as ·complete as possible. Two new 
table cases for recent shells have been constructed early in the year, 
and these have since been filled, the one with one hundred and eighty­
:fi. ve named specimens of North American Unionidce, and the other with 
about four hundred and seventy specimens of United States and exotic 
fresh-water shells, most of which have been re-labelled. 

A preliminary examjnation has been made of the N eocomian fossils 
from Forward Inlet, V.I., and of the extensive series of recent marine 
invertebrata from the Strait of Georgia, Queen Charlotte Sound and 
Quatsino, collected by Dr. G. M. Dawson in the summer. 

During the absence of the Director, on :field work, for about three 
months, the duties of Acting Director were performed by i\fr. Whit­
eaves. 

The following collections h&ve been received during the year from 
members of the staff: 

G. M. Dawson:-
One hundred and fifty specimens of fossils from the N eocomian 

rocks of Winter Harbor, Forward Inlet, Vancouver Island. 
A large series of fossil plants from the Cretaceous rocks of Port 

McNeil, V.1., also a similar but smaller collection from Nanaimo, 
V.I. Small collections from two other localities. 

A large number of marine invertebrata dredged or collected in the 
Strait of Georgia, Queen Charlotte Sound and Quatsino, V.I. 

Forty-four skins of birds and mammals from B1·itish Columbia. 
One Indian canoe and other articles of Indian manufacture from 

'Vancouver Island and its vicinity. 
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R. G. McConnell :-
One hundred and fifty specimens of Devonian and Carboniferous 

fossils from various points in tho Rocky Mountains, east of the 
summit and between the Canadian Pacific railway and the North 
Saskatchewan. 

J. B. Tyrrell :~ 

Four hundred specimens of fossils (mostly of plants and inverte­
brates) from the Cretaceous and Laramie rocks at twenty-four 
different localities between the Bow and Saskatchewan Rivers. 
Also, a collection of insects (recent) from the same district. 

R. Bell :-
Twenty specimens of birds and twelve of fishes from Hudson 

Bay and Straits. Forty-three specimens of lepidoptera from 
Hudson's Straits and Newfoundland. One harp seal (Phoca 
Groenlandica). One frntal walrus. One "Wenusk" ( Arctornys 
pruinosus ?). Three meadow mice. Two skulls and other bones 
of walrus. One skull of bearded seal (Erignathus barbatus). One 
young harp seal and one shark. 

Collected by request of Dr. R. Bell and presented to the museum by 
the gentlemen mentioned:-

From Mr. Arthur Laperriere, of Ottawa:-
Twenty-one specimens of birds and a collection of insects from 

Digges Islands, Hudson Bay. 

From Mr. F. F. Payne, of Toronto:-
Three specimens of birds, eight of crustacea, and ibirty of coleop­

tera, from Labrador and Hudson Straits. 

From J. R. Spencer, of Churchill:-
Eleven specimens of fishes from Hudson Bay. 

From Dr. P. M. Mathews, of York Factory:-
One specimen of Sorex belli, a new species recently described by 

Dr. Dobson. 

J. Macoun :-
Skins of three species of mammals and seven of birds (since 

mounted) from the Rocky Mountain region, on the line of the 
Canadian Pacific railway. Four species of mice, one ground 
squirrel, foUI' species of frogs, and two of snakes, in alcohol, and 
a few land shells from the same district, 
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Several specimens of Unionidre and land shells from Lake Erie and 
the St. Clair River, Ont. 

Eugene Coste:-
Twenty specimens of fossils from the Black River limestone of 

Victoria and P eterboro' counties, Ont. 

F. D. Adams :-
Twenty-five specimens of fossils from the Trenton group at Lake 

St. John, Que. 

A. P. Low :-
Skins of marten, mink and otter, from Lake Mistassini. 

This bt'anch of the museum is indebted to the following individuals 
for additions by presentation :-

Rev. W. Winter Seaborn, London, Ont ; Prof. E. D. Cope, Phila­
delphia; A. McCharles, Toronto ; W. Ogilvie, D.L.S. ; G. R. White, 
Ottawa ; E. B. White, Ottawa; F. H. Harvey, Walsh, N.W.T. ; Peter 
Rill, Hartford, Ont; Master Jeff. Chapleau; L. J. Coursolles, Ottawa; 
T. G. Coursolles, Ottawa ; W. N . Mackenzie, Derby, Ont ; W. Purdon, 
McDonald's Cornet·s, Dalhousie, Ont; Smithsouian Institute, Washing­
ton, U.S.; Francis Baip, North River , P.E.I.; W. Craig, Russell, Ont; 
W. J. Morris, Perth, Ont; Prof. H. Alleyne Nicholson, Aberdeen, 
Scotland; Rev. G. W. Taylor, Cedar Hill, Victoria, B.C. ; Mrs. G. 
Barnston, Montreal; James Fletcher, Ottawa ; W. W. Rochester, 
Ottawa; Prof. E. J. C_hapman, Toronto; G. F . Mathew, St. J ohn, N.B.; 
W. F. Ganong, St. Stephen, N . B. ; J . Townsend, Durham, Ont; S. 
Herring, Ottawa; Prof. T. Nelson Dale, Toronto. 

Some additions by purchase have also been made, including a large 
collection of insects from Captain Gamble Geddes. This collection 
consists of over '7,500 specimens, of which about 2,600 are lcpidoptera. 

Mr. H. M. Ami has continued the work of revising and r e-classify­
ing the collection of lossils on exhibition in the museum, under Mr. 
Whiteaves' supervision. The systematic classification and labelling of 
theLaramie and Miocene plants of the Souris, Nicola and Similkameen 
Rivers, and of Quesnel, B. C., which was commenced last year, has been 
completed, as has also the arrangement and labelling of the fossil plants 
of the N orth Thompson reserve and of the Mackenzie River. The fos­
sils of the Gaspe sandstones have been re-classified and labelled, those 
of the Lower Carboniferous or "Windsor Series" of Nova Scotia have 
been arranged, mounted and labelled, as have also three cases of the 
corals of the Corniferous limestone of Ontario. Labels have also been 
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prepared and printed for the Laramie and Cretaceous fossils of the Bow 
and Belly Rivers district, described or identified in Mr. Whiteaves' 
report. 

A number of collections of fossils have received ·a preliminary exam­
ination by Mr. Ami and the species has been determined as far as prac­
ticable. Among these collections are the following. 

Dr. G. M. Dawson:-
Devonian and Carboniferous fossils from various localities in the 

Rocky Mountains, collected dul'ing the past three years. 

Prof. A. P. Coleman, Victoria University, Cobourg, Ont. :-
A series of fossils from limestones (probably Silurian) in the 

vicinity of the junction of the Kicking Horse and Columbia 
Rivel'S. 

Pro£ L. W. Bailey:-
A number of fossils from Oak Bay, Broad Cove, St . .Andrews, Little 

Pokiok Creek and other localities along the Beccaguimic River, 
New Brunswick. 

F. D. Adams:-
Trenton and Ut.ica fossils from the Saguenay and Lake St. John. 

T. C. Weston:-
A series of graptolites from the "Cove Fields," and Citadel Rill, 

near Quebec. 

R. McKenr,ie :-
Cam bro-Silurian fossils from Peterboro', Ontario. 

Collections of fossils have been selected, labelled and sent to St. 
Hyacinthe College, P. Q., to the Trinity College, Toronto, and to Mr. 
W. C. Van Horne. A set of characteristic Canadian fossils, which was 
sent to the Smithsonian Institution in 1876 and of which the accom­
panying list was lost at Washington, has been re-labelled and returned 
to the Smithsonian. Mr. Ami has also devoted some time to a study of 
graptolites from various localities and geological horizons in the Pro­
vince of Quebec. Re obtained leave of absence for three months dur­
ing the year, to enable him to visit Europe, and was absent from the 
29th of May to the 7th of September. · 
_ Most of Mr. T. C. Weston's time has been occupied in museum work. 
The ethnological collections, formerly exhibited in the upper fiat, have 
been removed to the middle fiat, to make room for the collection of 
Canadian birds and mammals. The former have been re-arranged. 
The large recent accumulations of fossil bones, and particularly the 
remains of mammalia from the Miocene of the North-west, have been 
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prepared for study, and forwarded to Prof. E. D. Cope, of Philadelphia, 
who has kindly undertaken their examination. The entire series of 
Carboniferous plants in the possession of the Survey has been cleaned 
a.nd prepared for exhibition in the museum, and labels for all the species 
recognized have been prepared. Numerous additional specimens of 
interest from other formations have also been developed, labelled, 
mounted and placed on exhibition. About fifty microscopical sections 
-0r other preparations of rocks or clays, collected by various members 
<>f the staff, have been made. The whole of the wood-cuts used in the 
reports of the Survey have been classified and arranged in a cabinet 
made fol' that purpose. 

In June, Mr. Weston devoted three weeks to an examination of some 
<>f the exposures of the Island of Orleans, Point Levis, and the Citadel 
Hill at Quebec. Collections of fossils were made at each of these points, 
a.nd especially at a new locality near the Parliament buildings, which 
has yielded a small assemblage of peculiar interest. In July, Mr. Wes­
ton examined the rocks on the St. Francis River, from Melbourne to 
Hereford. No fossils wore detected in these deposits, but a good series 
-0f lithological t1pecimens was secured. 

BOTANICAL WORK. 

Prof. Macoun, in his last report, gave details of the botanical work 
up to 31st December, 1884. At that date he was at work on the second 
part--Gamopetalre-of the "Catalogue of Canadian Plants." This was 
completed and published last spring. It consists of 202 pages, and 
gives the range and synonomy of 908 species, besides other useful 
information. After its publication, he worked on the third part ofthe 
same catalogue-Apetalre-until it was time to take the field in the 
latter part of May. 

About the lst of June he started for the Rocky Mountains, for the 
purpose of examining the fauna and flora of that little known region 
which had been opened up by the Pacific Railway the preceding 
summer. 

Thirteen weeks were spent in the mountains and many interesting 
and valuable discoveries were made. Collections of plants, as well as 
of birds, etc., were made. 

About 1,200 species of plants were secured, including many new to 
Canada. The flora of the Columbia valley shows conclusively that it 
is climatically suitable for agriculture. 

Particular attention was paid to the avian fauna of the mountains, 
and 115 species were shot and determined. All the smaller mammals 
-Observed were procured and some land shells were collected. 
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On his return from the mountains he spent a month in western 
Ontario, ascertaining the distribution of trees along Lake Erie, and 
procuring wood specimens for the Colonial and Indian Exhibition. 

Since then he has been working at the Rocky Mountain collections 
and those of Dr. Dawson and Mr. J. Fletcher, F.R.S.C., made in 
British Columbia last year. Mr. J. M. Macoun also made extensive 
collections at Lake Mistassini, which have been examined and arranged. 

On the return of the expedition sent to Hudson Strii,it and Bay in 
1884, Dr. Robert Bell placed in his hands the collections of plants made 
during the summer. These were examined and named and the results 
published in the last report of the Geological Survey. The collection 
of plants brought from Hudson Bay by Dr. Bell last October has also 
been examined and reported on. 

Re has also determined about 1,100 species sent from the Depart­
ment of Public Instruction, Quebec, by D. N. St. Cyr, F.R.S.C. 
Numerous small parcels from New Brunswick and Manitoba were also 
examined and named. 

Professor Macoun was assisted by Mr. J. A. Macoun for two months 
and a-half last spring and three months this winter. 

There have been mounted and placed in the herbarium during the 
past year 3,082 sheets of specimens as follows:-

Canadian ..................................................... 1,983 
United States ............................................... 1,061 
European . . .. .. .. . . . . . . .. . . . . . .. .. . . .. . . . . . . . . . . . . . . .. . . . . . .. 38 

Total ....................................... ...... 3,082 

Two thousand nine hundred and fifty-seven species labelled and 
named have been distributed to various colleges in Canada, or sent in 
exchange for other plants, to individuals during the year. Two fine 
collections were sent to Downton College of Agriculture, Salisbury, 
England. One to the College of Agi·iculture, Guelph, Ontario, and 
another to Laval University, Quebec. 

MAPS. 

:Much of the time of Mr. Barlow, chief draftsman, has been occupied 
in the general superintendence of mapping work in the office and lay­
ing down projections, and otherwise assisting various members of the 
:field staff in their work. Mr. Barlow furnishes the following memo­
randum of maps and topographical work in progress or completed dur­
ing the past year:-

(' 
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British Columbia. Mr. Bowman has the revised map of the southern 
interior part of British Columbia in an advanced stage, and it is hoped 
that work on it may be completed during the present winter. 

British Columbia and North-West Territory. Surveys by Dr. G. M. 
Dawson and assistants, in part of the Rocky Mountains, included 
between latitudes 49° and 51°30'; longitudes 114° and 117°, are being 
collated and drawn by Messrs. A. E. Barlow and L. N. Richard. This 
work is approaching completion, and it is intended to publish a pre­
liminary map of the region on a scale of 8 miles to 1 inch. 

North-west Territory.-MJ. .. McConnell's map of part of the district 
of Assiniboia is completed and in the hands of the engraver. In addi­
tion to the surveys of the Dominion Lands Branch, a great amount 
of detail in topography has been added by Mr. McConnell and assist­
ants to this area. Mr. J. B. Tyrrell has a sheet similar in area to the 
last, between the Bow and Saskatchewan Rivers, well advanced. Scale, 
4 miles to 1 inch. This it is proposed to publi~h on a scale of8 miles 
to 1 inch. 

Manitoba and Western Ontario.-On the area including Lake of the 
Woods, and in its vicinity, work is still in progress by Mr. Lawson 
and assistants. The area covered by the map is 3,456 square miles. 

Ontario. - A scheme for the geological mapping of the peninsular 
portion of Ontario in sheets of uniform size, like those employed in 
Maritime Provinces, has been laid down, and some progress has been 
made in the compilation of surveys to form a basis for the geological 
representation. The progress of this work bas been delayed by the 
inaccuracies and incompleteness of the available maps and township 
surveys of the region, and the almost complete absence of topographical 
information. The following memoranda indicate the present state of 
the several sheets: One sheet, No. 115, drawn and engraved, but 
found unsatisfactory, and Mr. Cochrane was instructed to check the 
work and make the necessary additions to it on the ground. The 
work occupied Mr. Cochrane from the 15th of August to the 21st of 
October, embracing in all an area of 450 square miles. About 50 
miles of roads were paced, and 25 miles instrumentally measured, 
and tracings of a number of townships procured from the Crown Lands 
Department, Toronto. One sheet, No. 10'7, prepared for engraving, 
but found incomplete and inaccurate. Sheets Nos. 112, 113, 118, 
119; projection laid down and a considerable amount of topographical 
work prepared for compilation by Messrs. Coste and Cochrane. Six 
sheets, N os. 101 to 106, laid down, and a portion of material prepared 

10 
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for compilation by Mr. S. Barlow. For five sheets N os. 114, 117, 118, 
122, 123 ; twenty-three township plans copied, and other information 
collected by Mr. S. Barlow. 

Quebec. - Maps of counties of Ottawa and Pontiac; scale 4 miles to 
1 inch. Twenty-two township plans have been copied, and other 
information collected toward the completion of this work, the com­
pilation of which may go on during 1886. 

Quebec and North-east T erritory. - Map of Lake Mistassini and 
adjacent regions, in progress, by Mr. A. P. Low. 

New Brunwick.-One sheet (plan 2 S.W.), by Prof. Bailey and Mr. 
Mcinnes. 

Nova Scotia. - One sheet (plan 4 N.W.) compiled, traced and ready 
for engraver, by Mr. Ells and assistant-area 3,456 square miles. In 
connection with the geological mapping of this province, Mr. Fletcher 
and assistants have made surveys and revised topography of Guysboro ' 
and Antigonish counties with a portion of Pictou county and small 
parts of other counties. 

LIBRARY. 

The librarian, Dr. Thorburn, repot·ts that during the year 1885, r 
from lst January to 31st December, 5,389 copies ofthe Geological and 
Natural History Smvey publications were distributed. Of these, 
3,789 were distributed in Canada; the remainder-1,550-were sent 
as exchanges to scientific and literai·y institutions and individuals, in 
America, Europe, India, Japan and Australia. 

During the year, 531 copies of the "Report of Progress," in French, 
were distributed. 

Nine hundred and seventy-two publications, including books, trans­
actions, memoirs, periodicals, pamphlets and maps were received as 
exchanges. There were added to the library, by purchase, 113 vol­
umes, besides fifty scientific magazines and pel'iodicals, on geological, 
mineralogical and natural history subjects, which were subscribed for. 

During the yea1· ended 31st December, 217 volumes were bound; 
there are still, however, a large number that require to be bound 
before they can be made fully available for the members of the staff. 

There are now in the libraq about 6,000 volumes, besides a large 
miscellaneous collection of pamplets. 
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VISITORS. 

The number of visitors to the Museum during the year ended 3lst 
December, 1885, was 13,443. A falling off, as compared with the 
previous year, of 503. 

STAFF, APPROPRIATION, EXPENDITURE AND CORRESPONDENCE. 

The strength of the staff at present employed is 50, viz :-profes­
sional, 34, ordinary, 16. 

During the year, the following were appointed to the permanent 
staff:-

Mr. Lawrence B. Lambe, as artist, from lst March. 
Messrs. Eugene Coste, and E. D. Ingall, as mining geologists, from 

lst July. 
The amount available for the fiscal year, ended 30Lh June, was:-

Civil-list salaries, appropriation ..........•.....•..•• $ 32,784 00 
General purposes, do. . .. . • . . .. . .. .. . • • . . . . • 60,468 97 

Total. . . . . • . • . . . . . • . . . • . • . . . . . . . • • . • . $ 93,252 97 

The expenditul'e may be summarized under the divisions named aa 
follows:-

Pay-list salaries .....•.•................••.... 
\Vages temporary employees .•....•....•...... 
Exploration and survey ....................... . 
Printing and lithographing .....•••.....•.....• 
Purchase of specimens ..................... .. 
Purchase of books and instruments ......•.•.••• 
Chemicals and laboratory apparatus .•.•......• 
Stationery ...•.....•.•...•..••.•••.•.•.•••.••• 
Incidental and other expenses, including mu-

seum and office fittings ................... . 

$20,541 60 
21,258 53 
10,163 20 
4,928 56 

951 33 
261 06 
731 37 

2,824 85 

$61,660 50 
Less paid in 1884 . . . . . . . . . . . • . . . . . . . . . . . . . . . . 12,651 13 

Advances to field explorers and others on 
account of 1885-86 ..••...•................ 

Unexpended balance, civil list appropriation ... 
Unexpended balance, contingency appropriation 

Total. .............. •.··• .. ·········• 

$31,967 33 

49,009 37 

11,003 59 
816 67 
453 01 

$93,252 97 

The correspondence of the branch shows 8, 131 letters sent, and 
5,310 received. 
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In conclusion, I would again refer to the inadequate accommodation, 
both for museum and office purposes, which is afforded by the build­
ing now occupied at the corner of Sussex and George streets. The 
natural history collections are increasing year by year, and it has 
already been found necessary to make accommodation in the passages 
for important collections-the woods and the medicinal plants, the 
herbarium, and the fine entomological collection puJ"chased during the 
year from Captain G. Geddes. The numerical strength of the staff has 
likewise been increased to such an extent that when, as during the 
winter, all are at work in the office, the available space for drawing­
tables and desks is wholly insufficient, and the interruption incidental 
to a large number working in one room seriously hinders the progress 
of the work in hand. I trust that for these reasons some steps may be 
taken at an early date to obviate the inconvenience now existing. A 
Teady and comparatively inexpensive mode of doing so was suggested 
in my summary report for 1883, which, if adopted, would, at the same 
time, greatly improve the external appearance of the museum building. 

Jn a recent report by V. Ball, M.A., F.R.S., Director of the Science 
and Art Museum, Dublin, on the museums of America and Canada, the 
following notice of the Ottawa Geological Museum appears. 

"Of the smaller museums which I visited in America and Canada, 
there was not one which I ·saw with as much pleasure and interest as 
that which owes its origin* and development to the energy and ability 
of Dr. Selwyn, Director of the Geological Survey of Canada. 

"Although known as the Geological Museum, and although the prin­
cipal part of the available space is devoted to the illustration of the 
minerals, rocks and fossils of Canada, still there is room for the display 
of a small ethnological collection and the nucleus of a series of Canadian 
mammals and birds. 

"The method which has been adopted for the display of the speci­
mens is orderly and attractive, and the system of labelling, if not the 
best, is good, but is especially noteworthy as being unique-at least, so 
far as my experience goes. 

"For the geological formations, glass slips, with the names painted in 
black, are backed with coloured paper, the tints used being the same as 
are used to indicate the formations on the official maps. Thus the eye 
may become trained to read at a glance the meaning of . a geological 
map, without the necessity of having frequent recourse to an index of 
colors. Other labels are painted in black on slips of ground glass. The 
advantage of this method would be most apparent in a damp climato---

•This is a mistake. It owes its origin in Montreal to my predecessor, Sir W. E. Logan • 
.A. R. c. s. 
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such, say, as Calcutta, whcrn papel' labels suffer from the depredations 
of insects. 

"The several series representing stratified rocks of Canada are very 
complete, and just such as a local museum ought to have. They proved 
of great interest to many of the English and American geologists who 
visited Ottawa during the Montreal meeting of the Association. 

"Specially noteworthy is a magnificent block, exhibiting the struc­
ture of what is known as Eoozon Canadense. In an adjoining case are 
specimens of igneous rocks which, as they possess a somewhat similar 
structure, tend, in the opinion of some authorities, together with other 
facts, to throw discredit on the opinion maintained by Sir William 
Dawson and Dr. Carpenter, as to the organic origin of this structure. 

" The useful minerals of Canada al'e well illustrated in this museum 
by admirable series of specimens, and polished slabs of the ornamental 
stones are displayed on brackets on the walls, with good effect. 

"Though unpretentious and practical, the general effect and appear­
ance of this museum is such as to attract non-scientific as well as scien­
tific visitors, a matter of no slight importance in a country where its 
very existence may be said to depend on the popular vote. Its contin­
uance and development are matters of great importance to the mineral 
industries of the Dominion, and if, on this account alone, it is supported 
liberally by the state, science will not fail to reap a share of the benefit 
so conferred. " 

Refening to museums, it may not be out of place to call attention to 
what is being done elsewhere in this connection. In New South ·w ales, 
one of the Australian colonies, with a population of only about 850,000, 
I find, from a report recently received , that the appropriation for the 
year 188-1, for the maintenance of the museum in Sydney, was £8,750 
stg., or about $43,750. 

The figures relating to visitors to the Sydney Museum are also some­
what remarkable. They are for 1883, 137,401, being: week days, 86,-
114; Sundays, 51,287, apparently showing that there is a very large 
class of persons whose daily avocations prevent them from taking ad­
vantage of the means of instruction, and the ennobling influences which 
the study of nature's wonders, as displaye.d in a well arranged museum, 
cannot fail to afford. In this matter the Australian Colonies must be 
conceded to have made an advance in the promotion of knowledge and 
civilization. I would respectfully suggest, for the serious consideration 
of the government, the desirability of permitting lthe museum to be 
open for visitors on Sunday afternoons. 

ALFRED R. C. SELWYN, 

Director. 
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ADDITIONS TO THE LIBRARY. 

FROM JANUARY lsT TO DECEMBER 31sT, 1885. 

BY PRESENTATION. 

CANADA. 

Department of lnland R evenue, Ottawa :­
Reports, Returns and Statistics for 1884. 
Report on Canal Statistics, Supplement No. 1 to Report for 1884. 
Report on Inspection of Weights, Measures and Gas, Supplement No. 2 to 

Report for 1884. 
Report on Adulteration of Food, Supplement No. 3 to Report for year 1884. 
Return of claims for Drawback on goods for export, 1885. 

Department of Finance, Ottawa :-
Report of the Superintendent of Insurance for year 1884. 
Abstract Statements of Fire and Inland Marine Insurance Co.'s in Canada 

for 1884. 
Shareholders in the Chartered Banks of the Dominion of Canada, 1884. 

Auditor General's Office, Ottawa :-
Report on Appropriation Accounts for year 1884. 
Public Accounts of Canada for year 1884. 
Estimates of Canada for year 1884. 

Department of Justice, Ottawa :­
Report for year 1884. 

Department of the Interior, Ottawa :­
Annual Report for 1884, two copies. 
Report of the Commissioner of the N. W. Mounted Police Force, 1884. 

Department of Public Works, Ottawa :-
Report of the Chief Engineer of Canals for 1884. 

Department Railways and Canals, Ottawa :­
Annual Report for year 1884. 
Railway Statistics of Canada for year 1883-4. 
Reports on the Proposed Short Line Ry. from Montreal to the 1\faritime 

Provinces, 1885. 
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Department of the Secretary of State, Ottawa :­

Annual Report for year 1884. 
Return for all orders in Council relating to Licenses to cut timber on lands 

of Fort William Reserve, 1885. 
Reports relative to manufacturing interests in existence in Canada. 1885. 
Report of the Royal Commission on Chinese Immigration, 1885. 
Report of the Board of Civil Service Examiners of Canada for 1884. 
An Act to amend the Civil Service Acts of 1882, 1883. 
Returns of Names, Salaries, &c., of all promotion appointments to C. S. for 

year 1883-4. 

Post~ 0.tfice Department, Ottawa :­

Annual Report for year 1884. 
Official Postal Guide, Canada, January, 1885. 

Department of Indian Affairs, Ottawa:­

Annual Report for 1884. 
The Treaties of Canada with the Indians of Manitoba, the N. W. T. and 

Kee-wa-tin, by Hon. Alex. Morris, 1880. 

J)epartment of Marine and Fisheries, Ottawa :-
Preliminary Report on the Fisheries of Canada for 1884. 
Seventeenth Annual Report for year 1883-4. 
Tables of the Trade and Navigation of the Dominion of Canada, 1884. 
Report of the Hudson's Bay Expedition under command of A. R. Gordon, 

R. N., 1884. 
Report of the Meteorological Service of the Dominion of Canada for 1882, 

by C. Carpmael, M. A. 
Report Department of Fisheries, 1884. 

Department Militia and Defence, Ottawa :­
Annual Report for 1884. 

Department of Agriculture, Ottau·a :­
Report for year 1884. 
Report on Canadian Archives for 1884. 
A Guide Book containing information for settlers, 1885. 
Annex No. 3 to Report for year 1884, Abstracts of Returns of Mortuary 

Statistics and Evidence. 
Dominion von Mineralien und ihre Localitaeten, 1885, by H. B. Small. 
Dominion von Waldungen Bauhol:il und Waldprodukte, 1885, by H. B. 

Small. 

EDOUARD J. LANGEVIN, Ottawa:-
Debates of the Senate, Dominion of Canada, Vols. 1, 2, 1885. 

J. G. BounrnoT, Ottawa :-
List of Members of the House of Commons, 1885. 

House of Commons, Ottawa :-
The House of Commons Debates. Vol. 17. 

li)>rary of Parliament, Ottawa :-
Su pplement.<;'to the Alphabetical Catalogue, from Jany. 1880 to Jany. 1885. 
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Natural History Society, New Brunswick:­

Bulletin No. 4. 

Historical and Scientific Society, Winnipeg :­

Annual Report for year 1884-85. 
Transactions, Nos. 2, 3, 4, 5, 12, 13, 14, 15 session, 1883-4. 
N os. 17, 18, 1884-5 Session 1884-5. 

Royal Society of Canada :-

Proceedings and Transactions, Vol. 2, 1884. 

Public Library, Toronto:-

First Annual Report, 1883-4. 

Department of .Mines, &c., B. C :-

Report of Hinister of Mines for 1884 (six copies.) 

Canadian Mining Review, Ottav•a :-

Vol. 3, No. 2, 1885. 

Department of A.qriculture, Quebec:-

Report on Statistics and Health for year 1883. 

Department of Agriculture, Winnipeg :­

Crop Bulletin Nos. 10, 11, 12, 1885. 
Our Crop Markets, by Capt. Scoble, 1885. · 

Department of Mines, Nova Scotia :­

Report, 1884. 
Regulations of Mines in Nova Scotia, 1884 (seven copies.) 
Revised Statutes of Noya Scotia (Fifth Series), 1884. 

Nova Scotia Institute, Halifax :-
Proceedings and Transactions, Vol. 6, pts. 1, 2, 1882-3. 

A. c. LAWSON:-

Ancient Rock Inscriptions on the Lake of the Woods, 1885. 

·wir. KINGSFORD, C. E :-
The Canadian Canals ; their History and Cost, &c., 1865. 

J OIIN BIRKENBINE :-

81 A 

Report of certain Iron Ores in Lanark Co., Ont., on lands in Townships of 
Darling and Lavant, 1883 (three copies.) 

L' AllBE PROY ANCHER :-

Le Naturaliste Canadian, Vol. 15, Nos. 4. 5, 6, 1885. 

The Canadian Entomologist :­
V ols. 1-16, 1869-84. 

The Canada Gazette, Ottawa :­
Vol. 18, Nos. 27-52. 
Vol. 19,Nos. 1-26. 

Manitoba Gazette, Winnipeg :­
Vol. 14, 1885. 

11 
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The Canadian Militia Gazette, Ottawa :­
Vol. 1 No. 4. 

HY. MONTGOMERY:-

Three Weeks in Dakota, 1884. 

A. McCrrARLES :-
The extinct Cuttle Fish in the Canadian N. W., 18S5. 

WM. SAUNDERS :-
Insects injurious to fruits, 1883. 

Annuaire du Seminaire de Chicoutimi :­
No. 5, 188-!-5. 

The Canadian Record of Science, Montreal :­
Vol. 1, Nos. ~' 3, 1885. 

McGill College, Montreal :­
Calendar, li85-6. 

Annuaire~de l' Universite Laval :-
1885-6. 

Sm W. DAwsoN :-
On New Tree Ferns and other Fossils from the Devonian, 1871. 
On)he Conditions of the Deposition of Coal, more especially as illustrated 

by the Coal Formation of Nova Scotia and New Brunswick, 1866. 
Notes on some Scottish Devonian Plants, 1878. 
Remarks on Mr. Carruthers' Views of Prototaxites, 1873. 
Notes on New Erian (Devonian) Plants, 1881. 
Further Observations on the Devonian Plants of Maine, Gaspe and N. Y., 

1863. 
Note on a Fern associated with Plate phemera antiqua (Scudder.) 
On a specimen of Diploxylon from the Coal Formation of Nova Scotia, 1877. 
On the structure and affinity of Sigillaria, Calamites and Calamodendron. 

1871. 
Notes on Prototaxites and Pachytheca discovered by Dr. Hicks in the 

Denbighshire Grits of Corwen, N. W., 1882. 
On Rhizocarps in the Palreozoic Period (no date.) 
On the Flora of the Devonian Period in North Eastern America (no date.) 
On the Graphite of the Laurentian of Canada, 1870. 
On the Occurrence of Eozoon Canadense at C6te St Pierre, 1876. 
Miibius on Eozoon Canadense, 1879, 
Note on recent controversies, respecting Eozoon Canadense, 1879. 
New facts relating to Eozoon Canadcnse, 1876. 

REV. D. HONEYMAN :-

Glacial Distribution in Canada, 1885. 

Canadian Institute, Toronto :-
Reports on the Improvement and Preservation of Toronto Harbour, 1854, 

Supplement to Canadian Journal. 
Proceedings (N. S.) Vol. 15, Nos. 1-8, 1876-78. 

" (N. S.) Vol. 1, Pt.s. 1, 2, 1879-81. 
" (3 ser) Vol. 3, Fasc. 1, 2 (whole No. Vol. 21, Nos. 142-3), 1885. 
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Government of Ontario :-
Forres try Reports, 1884, by R. W . .Phipps. 

Crown Land's Department, Quebec:-
Report of Commissioner for year ending June, 1884. 

w. H. SMITH :-

Hand-book, containing details relating to Senate and House of Commons, 
1885. 

P. W. MATHEWS, York Factory :-
Notes on Diseases among Indians, 1885. 

N. S. GARLAND, Ottawa:-
The Parliamentary Directory and Statistical Guide, lst Ed., 1885. 

COMMISSIONER OF MINES, British Columbia:-
An Act to Consolidate and amend the laws relating to gold and other 

mir:.erals excepting Coal, B. Columbia, 1883 (six copies.) 

FARWELL & Co., Victoria, B. C.:-
Townsite of Farwell, Kooteny District, 1885. 

Historical Society of Montreal, per L'Abbe Verreau :-
Abrege de l'Histoire du Canada par F. A. Garneau, 1873. 
Exposition du Canada, Montreal, 1880, Exposition Scolaire de la Prov. de 

Quebec, Catalogue. 
Lois Sur I' Instruction Publique dans la Province de Quebec, 1877. 
Notre Constitution et nos Institutions, par Nap. Legendre, 1878. 
Loi et N0tes Explicatives Concernant le fonds de retraite et de secours en 

faveur des fonctionnaires de l'enscignment primaire, 1880. 
Traite d'Elocution, 2nd Ed., 1871. 
Replique au Second Memoire de Mgr., L'Eveque de Trois-Rivieres, par 

L'Abbe Verreau. 
Etats de Services de l'Ecole Normale Jacques-Cartier, 1857-84, par L'AbM 

Verreau. 
La Perle Cachee : Drame en deux Actes, par le Cardinal Wiseman, 1876. 
Lexique de la Langue Iroquoise, par J. A. Cuoq. 
Memoires de la Soc. Historique de Montreal, 6 Liv. Voyage de MM. 

Dollier et Gallinee, 1875, 7 Liv. Voyage de Kalmen Amerique, Analysee 
et traduit, par L. W. Marchand. 8 Liv. Voyage de Kalm en Amerique, 
1850, 9 Liv. Les Veritables Motifs de Messieurs et Dames de la Soc. de 
Notre Dame de Montreal, 1880. 

Notice sur les Fondateurs de Montreal, par L' Abbe Verreau, 1884. 
Des Commencements deL'Eglise du Canada, per L'Abbe Verreau, 1885. 
Notice sur l'Eglise de Notre Dame de Montreal, 1880. 
Journal du Siege de Quebec en 1759, par Jean C. Panet, 1866. 
Quelques Notes sur Antoine de la Motbe de Cadillac (no date-) 
Recit d'Aventure dans le Nord-Ouest, par J.E. P. Barrette, 1881. 
Memoires et Documents relatifs a l'Histoire du Canada, Livs. 1, 2, 3, 1859, 

1860. De l'Esclavage en Canada, Liv. 4. Histoire du Montreal, par M. 
Dollier de Casson, 1868. 

Invasion du Canada : Collection de Memoires recueillis et Annote:s, par 
L'Abbee Verreau, Pts. 1, 2, 1873. 
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Memoires de la Soc. Historique de Montreal: Regne Militaire en Canada 
ou Administration Militaire de ce pays par les Anglais du 8 Sept., 1760, 
au 10 Aout, 1764. (Manuscrits recueillis et annotes, par le Commandeur 
J. Viger, 1872.) 

A Dictionary of the Otchipwe Language, Pt. 2, Otchipwe-English, by R. R. 
Bishop Barraga, 1881. 

Vingt Annees de Missions dans le Nord-ouest de l'Amerique, par Mgr. TacM, 
1866. 

L'Instruction Publique au Canada, par M. Cbauveau, 1876. 
Le Liberalisme; Le9ons donnees a L'U niversite Laval, par L' Abbe Benj. 

Paquet, 1872. 
Histoire de Cinquante Annees, 1791-1841, par T. B. Bedard, 1869. 
The Canadian Quarterly Agricultural and Industrial Mag. Vol. 1, Nos. 1, 2, 

1838, by W. Evans, Montreal. 

UNITED STATES. 

United States Geological Survey : 
Monograph. Vol. 2. Tertiary History of the Grand Canon District, 1882. 

By C. E. Dutton. 
Monograph. Vol. 3. Geology of the Comstock Lode and the Washoe 

District, with Atlas. By G. F. Becker. 1882. 
Monograph. Vol. 4. Comstock Mining and Mines. By Elliot Lord. 1883, 
Monograph. Vol. 5. The Copper-bearing Rocks of Lake Superior. By 

R. D. Irving. 1883. 
Monograph. Vol. 6. Contributions to the Know ledge of the Older Mesozoic 

Flora of Virginia. By W. 1\1. Fontaine. 1883. 
Monograph. Vol. 7. Silver-lead Deposits of Eureka, Nevada. By Jos. S. 

Curtis. 1884. 
"Jfonograph. Vol. 8. Palreontology of the Eureka District. By Chas . . D. 

Walcott. 1884. 
Contributions to the Older Mesozoic Flora of Virginia. By W. M. Fontaine. 

1883. 
Bulletin. Nos. 1-14, 19. 1885. 
Third Annual Report, 1881-2. 
Fourth Annual Report, 1882-3. 
The Organization of Scientific ·works of the General Government. 1885. 

United States Geological Survey of the Territories :-
Report. Vol. 3. The Vertebrates of the Tertiary Formation of the West. 

Book I. By E. D. Cope. 1884. 
Report. Vol. 8. The Cretaceous and Tertiary Floras. By Leo Lesquereux. 

1883. 

War Department:-
Professional Papers of the Signal Service-
N o. 7. Report on the Character of Six Hundred Tornadoes. 1884. 
No. 8. Pt. I. The Motions of Fluids and Solids on the Earth's Surface. 

1882. 
No. 11. Meteorological and Physical Observations on the East Coast of 

of British America. 1883. 
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No. 12. Popular Essays on the l\'Iovements of the Atmosphere. 1882. 
No. 13. Temperature of the Atmosphere and Earth's Surface. 1884. 

Vniver~ty of Pennsylvania:-

85 A 

No. 23. On the Venadates and Iodyrite. By F. A. Genth and G. Vom 
Rath. 1885. 

Catalogue and Commencement. 1884-5. 
No. 24. Contributions from the Laboratory of the University. By F. A. 

Genth. 

Connectfout Academy of Arts and Sciences, New Haven ;­
Transactions. Vol. 6. Pt. 2. 1885. 

Museum al Comparative Zoology:-
Vol. 11. No. 11. Studies from the Newport l\'Iarine Laboratory. By 

A. Agassiz. 
Vol. 12. No. 1. A Living Species of Cladodont Shark. By S. Garman. 

1885. 
No. 2. Reports on the Result of Dredging under the Supervision of 

A. Agassiz. 1885. 
Twenty-fifth Annual Report of Curator. 1884-5. 

American liistitute of Mining Engineers:­
Transactions. Vol. 13. 1884-5. 

California State Mining Bureau:-
Catalogue of Books and l\'Iaps, Lithographs, Photographs, &c. 1884. 
First Annual Catalogue of State Museum. 1881. 
Catalogue of ditto. Vol. 2. 1884. 
Fourth Annual Report, 1884. 

Library of the Surgeon-General's Office, Washington:­
Index Catalogue. Vol. 6. 1885. 

Smithsonian Institution :­
Report. 1867, 1868, 1871. 
l\'Iiscellaneous Collections. Vol. 15, 1879, and vol. 17, 1880. 
A Catalogue of Scientific and Technical Periodicals, 1665 to 1885, together 

with Chronological Tables and a Library Check-list. By H. C. Bolton. 
1885. 

Contributions to Knowledge. Vols. 24, 25. 1885. 

Chief of Ordnance to the Secretary of War;­
Annual Report. 1884. 

United States Coast and Geodetic Survey :­
Report. 1883. 

Chief of Engineers, United States Army, Washington:­
,· Annual Report. Pts. 1-4. 1884. 

Cenm.s Department, Washington:-
Tenth Census of the United States. Vols. 1-11, 13. 1880-83. 
Compendium of Tenth Census of the United States. Pts. 1-2. 1883. 
Geological Sketches of the Precious l\'Ietal Deposits of the Western United 

States. By E. Emmons and G. F. Becker. 1885. 
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Cincinnati Society of Natural History:­
Journal. Vol. 7. No. 4. 

" Vol. 8. Nos. 1-2 ... 3. 1885. 

Essex Institute:-
Bulletin. Vol. 15. Nos. 10-12. 

" Vol. 16. Nos. 7-12. 
'· Vol. 17. Nos. 1-3. 

New York State Survey:­
Report for year 1884. 

The American Antiquarian:­
Vol. 7. Nos. 1-2, 4-6. 1885. 

Astor Library :-
Thirty-sixth Annual Report. 1884. 

American Museum of Natural History, New York:­
Descriptive Guide to the Collections. 
Second to Fourteenth Annual Reports. 1874-83. 
Visitors' Guide to the Collection of Birds. 1883. 
Report, Constitution, By-laws, &c. 188·l-5. 

Engineers' Qub, Philadelphia :­
Proceedings. Vol. 4. Nos. 4-5. 

" Vol. 5. Nos. 1-2. 

Agricultural College, Lansing, Michigan :-
Reports for years 1864, 1866, 1870 to 1883. 1883-84. 

Michigan State Pomological Sodety :­
Reports 1871, 1874-78. 1880. 

State Horticultural Society of Michigan:­

Report 1881. 1882-83. 
Science and the Industrial Arts in Education. By Prof. Geo. T. Fairchild. 
State Horticultural Society : Ornamenting Michigan School Grounds. 1881. 
Annual Catalogue of Michigan Agricultural College. 1885. 
Michigan and its Resources. By Fred. Morley. 1881. 
Twenty-ninth Annual Report of the Superintendent of Public Instruction 

of the State of Michigan. 1865. 
The School Laws of Michigan, with Explanatory Notes. By Dan. B. Briggs. 
Bulletin. Nos. 7, 9. 1885. 

Second Geological Survey of Pennsylmnia :-
RR. Elk and Forest Counties. Maps and Charts. 

P. Coal Flora. Text and Plates. Vol. 3. By Leo Lesquereux. 1884. 
P3. Ceratiocaridoo from the Upper Devonian Measures in Warren County. 

By C. E. Beecher. And Eurypteridoo from Lower Productive Coal 
Measures in Beaver County. By James Hall. 1884. 

K 4• Report of Progress. 1884. 
F2. Pt. I. A Preliminary Report on the Palooontology of Perry County. By 

E.W. Claypole, 1885. 
AA. Part I. Atlas Northern Anthracite Field. 

{1 
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X. A Geological Hand Atlas of the Sixty-seven Counties of Pennsylvania. 
By J. P. Lesley. 1885. 

List of Publications. 1874-85. 
Grand Atlas Div. 1, Pt. I. 

" '' " 2, " II. 
'' " " 4, " I. 
" " " 5, " I. 

.A Review of the Atlas of the Western Middle Anthracite Field. By B. S. 
Lyman. 1884. 

American Chemical Society:-
Journal. Vol. 7. Nos. 1, 3, 8. 1885. 

A. E. FOOTE, Philadelphia :-
Naturalists' Leis:1 re Hour. Nos. 87, 89-!J3. 1885. 

J . W. QUEEN & Co., Philadelphia:-
Microscopical Bulletin and Opticians' Circular. Vol. 2. Nos.1-2-3, 8. 1885. 
Supplementary Catalogue of Microscopes, Objectives, &c. 

Harvard College :-
Annual Reports. 1883-84. 
Thirty-first Annual Report of the Library Syndicate. 1885. 
Bulletin Nos. 30, 31, 32. 
Cambridge University Register, No. 598. 

Pacific Science Monthly, California:­
Vol. 1. Nos. 1, 2. 1885. 

P!f!Jche:-
Vol. 4. Nos. 126-134. 1884. 

Library Company of Philadelphia:­
Bulletin. January and July, 1885. 

Colorado Scientific Society, Denver, Colorado:­
Proceedings. Vol. 1. 1883-84. 

Brookville Society of Natural History:­
Bulletin. No. 1. 1885. 

Cornell University Library :­
Bulletin. Vol. 1. Nos. 11-12. 

Massachusetts State Library, Boston:-
The Trelawney Papers. Edited and illustrated with Historical Notes, and 

an Appendix. By Jas. Pinhey Baxter, M.A. 1884. 
Plymouth Colony Recprds. Vols.1-12. 1620-1698. 

Ohio Agricultural E,.,periment Station, Columbus:­
Third Annual Report. 1884. 

Geological Survey of New Jersey :-
Annual Report of State Geologist. 1884. 

The Mining Review, Chicago :-
Vol. 13. Nos. 14, 18-23, 25, 26. 
Vol. 14. Nos. 1-25. 
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New York State Library :-
Sixty-fifth and Sixty-sixth Annual Repo ~·ts for years 1882-3. 

New York State Museum of Natural History, Albany :-
28th, 33rd to 37th Annual Reports for years 1879-84. 
65th, 66th, 67th Annual Reports of Trustees of N. Y. State Library, 1882, 

1883, 1884. 

Natural History Society of Wisconsin :­
Proceed ings. March, 1885. 

L ehigh Unfri"lsity :­
Register. 18!>4-5. 

University of Michigan:-
The Sciences and he Arts of the 19th Century. An address delivered at 

the commencement of the University of Michigan. By Rev. J. M. 
Gregory, D. D. 

American Geographical Society :­
Bulletin. No. 4. 1884. · 

" " 1. 1885. 

Boston Society of Natural History:­
Memoirs. Vol. 3. No. ll. 1885. 
Proceedings. Vol. 22. Pt. 4. 1883. 

" " 23. Pt. 1. 1884. 

Zoological Society, Philadelphia :­
Annual Report. 1885. 

St. Louis Public School Library :­
Annual Report. 1883-84. 

Geological and Natural History Survey of Minnesota :­
lst Annual Report. 1872. lOth to 13th. 1881-84. 

Calif omia Academy of Natural Sciences :­
Memoirs. Vol. 1. Pts. 1, 2. 
Catalogue of the Pacific Coast Fungi. By W. Har~ess, 1\1.D., and Justin 

P. Moore, A.M. 1880. 
Bulletin. l'i'os.1-3. 1884-85. 
Proceedings. Vols. 1-7. 1854-76. 

New Orleans Exhibition:-
The Bulletin. Nos. 6, 7, 8, 10. 1884. 

Director of the Mint, Washington.-
13th Annual Report. 1885. 
Production of Gold and Silver in the United States. 1884. 

Chief Signal Officer, U. S :-
Report of the Expedition to Point Barrow, Alaska. By Lt. P.H. Ray. 1885. 

Chicago Academy of Sciences :­
Bulletin. Vol. 1. No. 6. 1885. 
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Chicago Historical Society:-
Collection of Papers. Vols. 2, 3. 188-!. 
Constitution and By-laws, together with List of Officers and Members. 

1882-3. 

Military Service Institution, Gov. Island, N. Y :­
Catalogue of the Museum. 1884. 
Military Monographs. Vol. 5. No. 20. Vol. 6. Nos. 22, 24. 1885. Vol. 8, 

Pts. 1, 2, 3. 188-±-5. 

Appalachia:-
Vol. 4. Nos. 1, 2. 

Mississippi River Commission :­
Annual Report. 2 Vols. 1883. 

Geological Survey of Ohio :-
Economic Geology. Vol. 5. 8 Maps. 1885. 

Geological Survey of Kentucky :-
8 Maps. 
Chemical Analyses, A. lst, 2nd, 3rd, Chemical Reports and Chemical 

Analyses of the Hemps and Buckwheat Plants, by Robe;rt Peter, ~I.D., 
J. H. Talbott and A. M. Peter, M.D. 1884. 

Timber and Botany of different parts of lhe State. by N. Shaler and 
others. 1884. 

Report of the progress of the Survey from Jan. 1882 to Jan. 1884. 
J. R. Proctor. 

Chemical Report of the Soils, Coals, Ores, Clays, &c., of Kentucky. 2nd 
Series. Vol. 5. Pt. 13. 1879. R. Peter, M. D. 

Comparative v1.ews of the com11osition of the soils, limestones, clays, 
marls, etc., of the Several Geol. Formations of Kentucky, by R. Peter, 
M.D. 1883. 

J.E. WOLFF.-

Notes on the Petrography of the Crazy Mts. and other Localities in Mon­
tana Territory. 1885 (N. Continental Survey). 

J. S. HoBns, State Librarian, Maine :-
Documentary History of the State of Maine. Vol. 2. Containing a Dis­

course on 'Vestern Planting, by Richard Hakluyt. 1584. Edited with 
Notes and App., by Chas. Dean. 1877. 

Minnesota Academy of Natural Sciences, Minneapolis :­
Bulletin. Vol. 2. No. 5. 

Stale Mining Bureau, Sacramento ;-
Fourth Annual Report of State Mineralogist of California. 188!. 

Academy of Natural Sciences, Philadelphia ;­
Proceedings. Pt. 2. May. Oct. 1884. 

" " 3. Nov. Dec. 1884. 

" "" 1. Jan. Feb. 1885. 

American Philosophical Society, Philadelphia :­
Proceedings. Vol. ~l. No. 116. 

Vol. 22. Nos. 117-120. 1885. 
12 



90 A GEOLOGICAL SURVEY OF CANADA. 

Register of Papers Published in the Transactions and Proceedings of the 
Am. Phil. Society, compiled by Hy. Phillipps, Jr. 1884. 

VAN ANTWERP, BRAGG & Co., CINCINNA'l'I :-

The New Eclectic Series. Complete Geogr. (California Edition) 1883. Also 
24 small maps of different States and other publications. 

Principal Diseases of the Valley of N. America, by Dan. Drake, M. D., 1850. 

l\1EssRs. LANDRETH & JONES, Philadelphia:-
Rural Register and Almanac. 1885. 

A. S. PACK ARD, Brown University, Providence :-
Aspects of the body in the Vertetrates and Anthropods. 
The Syncaridre ; a group of Carboniferous Crustacea. 1885. 
On the Gampsonycliidre ; an undescribed Family of Fossil Schizopod 

Crustacea. On the Anthracaridae ; a family of Carboniferous Decapod 
Crustacea allied to the Eryonidae. 

FROF. LORENZO F. YATES, Santa Barbara, Cal. :-
Santa Barbara as it is ; Topography, Climate, Resources and objects of 

interest. 1884. 

J. MARCOU, Cambridge, Mass:-
The Taconic System and its position in Stratigraphic Gaol. 1885. 

CrrAs. U. SHEPARD, JR. & WM. RonElRTSON :-

On certain changes liable to occur in large heaps of Acid Phosphate. 1884. 

c. u. SHEPARD, JR., M. D. & PHILIP E. CIIA2lAL, E. M. :-
Available Nitrogen. 1883. 

G. H. PERKINS, Burlington, Vt. :-
A General Catalogue of the Flora of Vermont. 1882. 
On some of the injurious insects of Vermont. 1878. 
On the more important Parasites of the Higher Animals. 1880. 
General Remarks upon the Archreology of Vermont. 1878. 
On some Fragments of Pottery from Vermont. 1876. 
On the Osteology of Sciuropterus volucella, Geoff. 1878. 
Archreology of Vermont. 1881. 
Archreology of the Champlain Valley. 1879. 
The Winooski or Wakefield Marble of Vermont. 1885. 

J AS. :v.IcF ARLANE, Buffalo :-
An American Ry. Guide giving Gaol. Formation at every Ry. Station 

and ite Altitude above Mean Tide-water. New York. Advanced sheets 
Dominion of Canada. 1885. (2nd Ed. Revised and Enlarged.) 

PROF. H. C. LEwrs, Philadelphia, Pennsylvania :­
l\Iarginal Karnes. 1885. 
Notes on the Progress of Mineralogy in 1884. 
A Great Trap Dyke across South Eastern Pennsylvania. 1885. 
Erythrite, Genthite and Cuprite from near Philadelphia.· 1885. 

W. P. BLAKE, New Haven :­
Mining and Storing lee. 1883. 
Notes on the Metallurgy of Nickel in the U. S. 1883. 
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New Locality of Green Turquois, known as Chalchuite and on the Identity 
of Turquois with the Callais or Callaina of Pliny. 1883. 

Crystallized Gold in Prismatic Forms. 1884. 
Tin Ore Veins in the Black Hills of Dakota. 1885. 
Columbite in the Black Hills of Dakota. 1884. 
The Geology and Veins of Tombstone, Arizona. 1881. 
Vienna International Exhibition. 1873. Report on Iron and Steel. 
Paris Universal Exposition. 1878. Reports of U. S. Commissioners, on 

" Ceramics." 

F. H. BLAKE :-
Vanadihite in Pinal County, Arizona. 1884. 

DR. PERSIFOR FRA21ER, Philadelphia :-
Trap Dykes in the Arcbrean Rocks of S. E. Pennsylvania. 1884. 
Archrean Palreozoic Contact near Philadelphia. 1885. 
General Notes on the New Orleans Industrial and Cotton Exhibition. 1885. 
International Electrical Exhibition. 1884. Report of Examiners of Sec-

tion 18, Underground Conduits. 

Hv. PHILLIPS, JR., Philadelphia:-
Register of Papers Published in the Transactions and Proceedings of the 

Am. Phil. Society. 1884. 

J. s. NEWBERRY :-
The Eroding Power of ice. 1885. 
The Depositions of Ores. 1884. 

W. 0. CnosuY, Boston:-
Origin and Relation of Continents and Ocean Basins. 1883. 
On the Chasm called " Purgatory " in Sutton, Mass. 1883. 

R. D. IRVING, Madison, Wisconsin :-
Divisibility of the Archrean in the N. W. 1885. 

PROF. E. CLAYPOLE, Akron, Ohio :-
Pennsylvania, before and after the elevation of the Appalachian Mountains; 

study in Dynamical Geology. 1885. 

J, W. SPENCER :-
Elevations in the Dominion of Canada. 1884. 

CHAs. WAcrrsMuTH & vV. H. BARms :-
Descriptions of New Crinoids and Blastoids from the Hamilton Group of 

Iowa and Michigan. 

DR. w. H. BAILEY :-
The Opportunities of the Medical Profession and their Demands ; Anni­

versary Address before the Medical Soc. of the State of New York. 1881. 

C. H. HALL, D. C. BELL & J. H. Mom,EY :-
Minnesota : Its Resources and Possibilities. 1885. 

State hibrary of Mass. :·-
A Treatise on some of the Insects injurious to Vegetation, by T. W. Harris, 

M. D. 1882. 
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Commonweal~h of Mass. Manual for the use of the General Court, by S. N. 
Gifford and Ed. A. McLaughlin. 1885. 

J. P. Innrnas, Washington :-
Fay alite in the Yellowstone Park. 1885. 

G. F. BECKER :-

The Relations of the Mineral Belts of the Pacific Slope to the Great 
Upheavals. 1884. 

Impact Friction and Faulting. 1885. 

c. R. VA-:s WISE.-
Enlargements of Hornblende Fragments. 1885. 

C.A.AsrmuRNER:-
Sketch of the Geology of Carbon Co., Penn. 1884. 
Brief descriptions of the Anthracite Coal Fields of Penn. 1884. 
New methods for estimating the contents of highly plicated coal beds as 

applied to the Anthracite Fields of Penn. 18 3. 

c. E. BEECHER :-

Some Abnormal and Pathologic Forms of Fresh-water Shells from the 
vicinity of Albany, N. Y. 1884. 

Geometrical Form of Volcanic Cones and the Elastic limit of Lava. 1885. 

ERASTus G. s~II'nr :-
On the Chrysotile from Shipton, Canada. 1885. 

PROF. w. HALL:-

Physiographic Conditions of Minnesota Agriculture. A Study in Physical 
Geography. 1885. 

s. H. ScUDDER :-

The earliest winged Insects of America. 1885. 
Dictyoneura and the allied Insects of the Carboniferous Period. 1884. 
Notes on the Iesozoic Cockroaches. 1885. 
Description of an Articulate of Doubtful Relationship from the Tertiary 

Beds of Florissant Colo. 1882. 
Palreodictyoptera; or the affinities and classification of Palreozoic. Hexa· 

poda. 1885. 
J. D. DANA:-

On Taconic Rocks and Stratigraphy with Geol. map of the Taconic Region. 
1885. 

On a System of Rock Notation for Geol. Diagrams. 1885. 
Note on the Origin of Bedding in so-called Metamorphic Rocks. 1885. 

Royal Society, London :-
Proceedings. Vol. 34. 

" " 35. 
" " 36. 
" " 37. 
" " 38. 
" " 39. 

ENGLAND. 

Nos. 222-3. 
" 224-27. 
" 228-31. 
" 232-35. 
" 235-39. 

No. 239. 
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Geological Society, London:-
Quarterly Journal. Vol. 41. Pt~. 1-4. Nos. 161-164. 1885. 
List of Geol. Soc. of London. Nov. lst, 1885. 

Chemical Society, London :­
Journal. Nos. 265-270. 
Abstracts from the Proceedings of the Society. 

The Pharmaceutical Society :-
Journal and Transactions. 3 Ser. Vol. 15. Nos. 768-798. 

Liverpool Geological Association :­
Transactions. Vol. 2. 1881-2. 

" " 4. 1883-4. 

Manchester Geological Society :-
Transactions. Vol. 18. Pts. 3-11. Session, 1885-6. 

J. F. BLAKE:-
The North West Highlands and their Teachings. (No date.) 

T. G. BONNEY : -
On some Nodular Felsite in the Bala Group, N. Wales. 1882. 
On the Arcbooan Rocks of Great Britain. 1884. 
Geological Society, London. President's Address. 1885. 

93 A 

On the Geology of South Devon Coast from Torcross to Hope Grove. 1884. 
On the Microscopic Structure of a Boulder from the Cambridge Greensand 

found at Ashwell (Extr. from Proceedings, Cambridge Phil. Soc. Vol. 5. 
Pt. 2). 

Remarks on Serpentine. 1884. 
:i\1etamorpbism in an Alpine Rock and on the Nagelflue of the Rigi, etc. 

18 3. 
On Hornblende Picrite near the Western Coast of Anglesey. 1883. 
Troktolite, etc., in Aberdeenshire. 1885. 

R. ErrrERIDGE, DR. H. WoomvARD AND PROF. T. R. JoNJis :-
2nd Report of the Committee on the Fossil Phyllopoda of the Palooozoic 

Rocks. 1884. 

·w. ToPLEJY :-
Report upon the National Geological Surveys of Europe. 1884. 

DR. H. c. SORLEY AND G. R. V1::<E :-

Fifth and last Report of the Fossil Polyzoa Committee. 1884. 

Royal United Service Institution ;-
Journal. Vol. 28. No.127. Vol. 29. Nos. 128-30. 
List of Members for same, correctecl to 15th April. 1885. 
Proceedings of the 54th Annual Meeting. App. to Vol. 28. 1885. · 

Royal Colonial Institute :-
Report and Proceedings. Vol. 16. 1884-5. 

Mining Association and Inst. of Cornwall :­
Transactions. Vol. 1. Pt. 1. 1885. 
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Yorkshire College, Leeds :­
Annual Report. 1884-5. 

International Exhibition of Navigation, Travelling, Commerce and Manufactures 
(Liverpool). 1886. 

T. M. READE, c. E :­
Oceanic Islands. 1881. 
A Traverse of the Yorkshire Drift. 1882. 
On a Section of the Formby and Leasowe Marine beds and Superior Peat 

Bed. 1881. 
The Glacial Beds of the Clyde and the Forth. 1879. 
"Rivers." 1882. 
The Drift Deposits of Cromer. 1883. 
Tidal Action as a Geological Cause. 1873. 
Notes on the Southern Drift of England and Wales. 1880. 
The Mersey Tunnel; its Geological Aspects and Results. 1884. 
Notes on the Scenery and Gaol. of Ireland. 1878. 
On the Relation of the Glacial Deposits of the Clyde and the Forth to those 

of the N. W. of England and N. of Ireland. 
The North Atlantic as a Geological Basin. 1885. 
On a Section of Boulder, Clay and Gravels near Ballygally Head, ·and an 

Enquiry as to the proper Classification of the Irish Drift. 1879. 
A Delta in Miniature. 1884. 
Ripple Marks in Drift in Shropshire and Cheshire. 1884. 
The Drift Deposits of Colwyn Bay. 1885. 
The Drift Beds of N. W. of England and N. Wales. Pt. 2. 1883. 
On the Chalk Masses in the Contorted Drift of Cromer. 1882. 
Age of the Earth. 1883. 
The Cromer Forest Bed. 1883. 
Oceans and Continents. 1880. 
Aeolian Sandstone. 1881. 
Miniature Domes in Sand. 1884. 
The Age of the World. 1884. 
The Island of Southern Georgia. 1874. 
On a Section of Keuper Marls at Great Crosby. 1884. 
Denudation of the Two Americas. 1885. 

PROF. J. W.JUDD :-
On the Tertiary and older Peridotites of Scotland. 1885. 

Postal .Microscopical Society :­
Journal. Vols. 1-3. 1882-4. 

4. Pts. 13, 14, 15. 
The European Mail. Vol. 68. Nos. 5379-82, 5384, 5336-7, 5389. 1885. 

PROF. W. BOYD DAWKINS :-

On Some Deposits of Apatite near Ottawa, Canada. 1884. 
Canada and the Great North West. 1885. 

HON. H. HOLBROOK :-

The River Nile Navigation made easy. 1884. 
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SIR J. H. LEFROY :--

The British Association in Canada. A paper read before the fellows of the 
Roy. Col. Inst.. 1884 

On the Depth of Permanently Frozen Soil in British North America. 1885. 

PROF. T. RUPERT JONES:-

Notes on the Palreozoic Bivalved Entomostraca. No. 17. Some N. Ameri­
can Leperditire and allied forms. 1884. 

P. H. CARPENTER:-

Further Remarks on the Morphology of the Blastoidea. 1885. 

Reform Club :-
Catalogue of Library. 1883. 
Suppt. to Catalogue " 1884. 

The Garner and Science Recorders' Journal, London :­
Vol. 1. No. 1. 

w. SHELFORD, c. E. :-
On Rivers flowing into tideless seas, illustrated by the River Tiber. 1885. 

B. QuARRITCH, London:-
Catalogue of the Hist., Geog. and Philology of North America, etc. No. 

362. 1885. 
Antwerp Universal Exhibition. 1885. Official Catalogue of Canadian Section. 
Anvers Exposition Universelle: Catalogue Official de la Sec. Canadienne. 1885. 
The Scientific Roll and Mag. of systematized Notes. Pt. 1. 1882. 

Mining Institute of Cornwall, Truro:­
Proceedings. Vol. 1. Nos.1-3, 5-9. 1877-84. 

North of England Inst. of Mining Eng., Newcastle :-
Catalogue of the Hutton Collection of Fossil Plants. 1878, by G. A. Lebour. 
An Account of the Strata of Northumberland and Durham as proved by 

Borings and Sinkings. Vol. 1-3. 1878-85. 
Illustrations of Fossil Plants, by G. A. Lebour, F. G. S. 
Transactions. Vols. 1-2, 7-33. Vol. 34. Pts. 1, 2, 3, 5, 6. 

Plymouth Institution and Devon and Cornwall Natural History Society :­
Annual Report and Transactions. Vol. 9. Pt. 1, 1884-5. 

Badclijfe Library, Oxford Univ. Museum:­
Catalogue of Books added during 1884. 

Journal of Conchology, Leeds :­
. v l. 4. No. 2. 

In15pector uf Mines, London :­

Reports. 1884. 
Mining and Mineral Statistics of the Kingdom of Great Britain and 

Ireland, London. 1884. 
Catalogue of Maps Published or Sold by E. Stanford, Gharing Cross, London. 
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HENRY HICKS, M. D. :-
On some Recent Views concerning the Geology of the N. W. High lands of 

Scotland. 1885. 

IRELAND. 

Royal Historical und Archmological Association of Ireland :­
List of Members. 1885. 

Royal Dublin Society :-
Transactions. Ser. 2. Vol. 1. Nos. 20-25. 1882-3. 
Proceedings (N. S.) Vol. 3. Pts. 6, 7. 1882-3. 

Vol. 4. Pts. 1-4. 1883-4. 

PROF. v. BALL :-

Report of the Museums of America and Canada. 1884. 
Report of the Director of the Science and Art Museum. App. H. 

G. H. KINAHAN:-

Notes on the Coal Seams of the Leinster and Tipperary Coal-fields. 1885. 
Notes on the Apatite of Buckingham, Ottawa, Canada. 1884. 
Canadian Archrean or Pre-Cambrian Rocks with a comparison of the Irish 

1\Ietamorphic Rocks. 1884. 
Notes on some of the Irish Crystalline Iron Ores. 1884. 
Notes on Prof. B. Dawkins' Paper," Apatite Deposits," near Ottawa. 1885· 
On a possible Genesis of the Canadian Apatite. 1885. 
Irish and Canadian Rocks Compared. 1885. 

SCOTLAND. 

The Scottish Geographical .Magazine, Edin/Jurgh :­
Vol. 1. Nos. 1-9, 11-12. 1885. 
Report of the Council. 1884-5. 

Edinburgh Mirneum of Science cmd Art:­
App. F. 1885. 

Geological Society, Gla,,gow :­
Transactions. Vol. 7. Pt. 2. 1882-4. 

Geological Society of Edinburgh :­
Transactions. Vol. -±. Pt. 3. 1883. 

" " 5. Pt. 1. 1885. 

Royal Physical Society, Edinburgh:­
Proceedings. S'1ssions 1883-4, 1884-5. 

Royal Society of Edinburgh :­
Transactions. Vol. 30. Pts. 2, 3. 

" 32. " 1. 
Proceedings. Vol. 11. No. 110. 

Vol.12. No.113. 

University fJTJllege, Dundee, Scotfond :­
Calendar. 1885-6. 

1881-2. 
1882-3. 
1881-2. 
1882-3. 
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Glasgow University :­
Calendar. 1885-6. 

Institution uf Enginem and Shipbuilde'l'li :­
Transactions. 28tb Session. 1884-5. 

29tb 1885. 

Botanical Society, Edinburgh:-
Transactions and Proceedings. Vol. 16. Pt. 1. 

FRANCE. 

Societe Languedocienne de Geographic:­
Bulletins, Tome 8, Nos. 1-3. 1885. 

Societe Geologiqtte de J<rcince :-
Bulletins, 3me. Ser. Tome 3, Nos. 9-12. 

" 4, Noo. 4-12. 

PAUL KLINEKSIECK, PARIS:-
Catalogue No. 1. Conchyliologie et Paleontologie des Jnvertebres. 

E. DE MARGERIE :-
Extrait de l'Annuaire Geol. Universel, Paris, 1885. 

L'Academie Nationale des Sciences, Arts et B elles-Lettres de Caen :­
Memoires 1884. 

Sociele de GeographiP, Pciri.s :­
Bulletin, Tome 6. 1884. 
Compte Rendu. Nos. 18 et 19. 1884. 

" " 1-5, 7-20, 1885. 

Societe Geologique dn Nord, Lille :­
Annales 11, 1883-4 . 

.Ingenie:ur des Pants et Chaussees :-
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Etudes faites clans Ja collection de L'Ecole des l\Iines, Sur des Fossiles nou­
veaux ou ma! connus. Fascicule 1er. 1870. 

'' 2me. 1873. 

Societe de Ge1Jgraphie Commerciale du Hai•re :­
Bulletins Nos. 1, 3, 4, 5, 1885. 

J.B. CARPENTIElR:-
La Photographie appliquee aux Biologie et a la Physiographie U niverselle, 

1884. (Brochure). 

E. DuPONT:-
La Cbronologie Geologique. 1884. 
Discours prononce. 1884. 

ADOLPHE Prnmr, Paris :-
Comptoir Beige de Mineralogie et de Paleontologie. 1885. 

F. AscLEPIADES, Archiviste de l'Institut des Frcres des Ecoles Cbretiennes. Paris. 
Deuxieme Centenaire de la ·Fondation de l'Insl. des Freres de:; Ecoles Cbre­

tiennes par le Venerable J.B. de la_,_Salle. 1881. 
13 
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Etude sur la Question des Peines, par E. H. Michaux. 1872. 
Prograrama de un Curso Elemental De Pis-ica' y nationes de Quimica, par 

Don Venanceo Gonzalez Valledor y Don Juan Cbavarri, 1870. 
Tables de Logarithmes a sept Decimales, par J. Dupuis. 1871. 
Cours populaire de Mecanique Cinematique, par M. L. Durrande. 1874. 
Suomennian Virallinen Tilasto 6. Yleinen Katsaus Vakiluvum Muntok-

si.in Suomessa v. 1878, Helsingissa, 1881. 
Principaux docu ments relatifo a J'origine, ii !'organisation et au developpe­

ment de l'rcune des Freres des Ecoles Chretiennes, par J.B. de la Salle. 
1877. 

Histoire critique et legislative de !'Instruction Publique eL de la liberte de 
l'enseignement en France, Tomes 1, 2, 1844, par H. de Rancey. 

l\Iemoire sur les Developpements des Vegctaux. 
Cours des Sciences Physiques et Chimiques appliquees aux Arts Militaires, 

par C.:h. J. Emy. 1885. 
Cours de Chimie inorgani'lue d'apres hi tMorie typique de l\I. Gerhardt, 

Tome ler, par A. Daxhelet. 1865. 
Etude Comparee de la Pneumonie grave dite infectieuse avec les Pneumo­

nies dites a forme Typho!do, par le Dr. A. Giscaro. 1883. 
Sprawozdanie Komesyi Fitzyjografieznej obej mujace poglad na Czynnosci 

dokonanew ciagu roku, 1873-4, ·w. Krakowie. 
Vie du Venerable J. B. de la Salle. 1874. 
Repertoire Methodique de la legislation des Chemins de Fer, indiquant Jes 

dispositions legislatives et reglementaires inserees au Bulletin de lois avec 
supplement pour les annees 1864-66. 

Manual de Fisica elementos de Quimica, par D. Manuel Rico Y. D. Mariano 
Santisteban. 1858. 

Traite Elementaire de Chimie, Tomes premier et second, par 1\1. Lavoisier 
1809. 

Manual de Historia Naturae, par Don Manuel Maria Jose de Taldo. 1855. 

St. Petersburg :­
Comite Geologique. 

RUSSIA. 

Memoires. Vol. 1, No. 4. 1885. 
" 2, Nos. 1, 2. 
" 3, " 1. 

Bulletins Nos. 8-10. 1884. 
" " 1-7. 1885. 

4 Cartes du Comite Geologique. 

Moscow:-
Societe Imperiale des Naturalistes Bulletin. Vol. 60. Nos. 3, 4. 1884-5. 

llELGlUl\I. 

Extrait du Bulletin du l\Iusee Royal d'Histoire Naturelle de Belgique. Vol. 3. 
1884. Esquisse Geologique de l'Isle d'Antigoa, par J.C. Purves. 

Societe Royale Malacologique de Belgique, Bnixelles :­
Annales, 3me. Ser. Vol. 3. 1883. 
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L' Universite Catholique de Luuvain :­
Annuaire. 1885. 
Bibliograpbie Academique. 1880. 

M. T. BuREA u :-
Catalogue de la Collection de Mineraux Delaissee. 1885. 

OERllfANY. 

Konigsberg:-
Schriften der Pbysikalisch-i.ikonomischen Gesell. Abth. 1, 2. 1884. 

Dusseldurf :-
Photograpbisches Archiv. Jabrgang 25. 1884. 

Goi·litz :-
N aturforschenden Gesell. 
Abhandlungen 18 Bd. 18 4. 

Bremen:-
Naturwissen. Vereine. 
Abhandlungen 8. Bd. 2. Hii.ft.e. 1884. 

9. Bd. 1-2. l-Iiifte. 1884-5. 

Hamburg:-
Geographischen Gesell. Mittheilungen. Heft. 2, 1882-3. 

" 1884. 
Heft. 1. 1885. 
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Vereins fiir Naturwissen. Unterhalting Verbandlungen, 5 Band. 1878-82. 

Breslau:-
Konigl. Oberbergamt. Denkscbrift zur Feier des Hundertjiibrigen Bes­

tehens des Ki.injgl. Blei-und Silberzbergwerks Friedricbsgrube bei 'farn­
switz 0. by Hugo Kock, 1884. 

Atlas, l 884. 

Frankfurt :-
Beright iiber die senkenbergische Naturfor . Gesell. 1884. 

Bonn:-
N aturhistoriscber Verein VerLandlungen des N atur. Vereines 41st J abrgang. 

5 Folge, 1 J abrgang, 2 Hiifte. 1884. 
2 1 1885. 

Autoren und sachregister zu Naturhist. Verein in Bonn. 
Band. 1-40 Jahrgang. 1884-83. 
Untersuchungen iiber die Entstebung der Altkrystallinischen, &c. 1885. 

J. Lehmann. 

Stuttgart:-
Verein fiir Vaterlii.ndische. N aturkunde in 'Vurttem herg. J ahreshefte. 1885. 
Das Ausland. 53 Jabrgang, No. 18. 1880. 

Jena:-
.Geographischen Gesellscbaft (fiir Tbiiringen). Mittbeilungen, Bd. 3. H eft. 

1, 4. 1884-5. 
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Dn. Au1rnL KRAUSE:--

Die Tlinkit. Indianer Nordwestk11ste von Amerika und der Beringstrasse, 
1885. 

PRoF. DR. H . B. GEXITZ, Dresden :-

U eber die Grenzen der Zechsteinformation und der Dyas uberhaupt, 1884. 
Ueber Thierfabrten in der Steinkoblenform ation von Zwickau, (Sa.urichnites 

Heringi Gein.) 

Gottingen:-

Nachrichten von der K. Gesell. der Wissen. und der Georg.-A ugusts. Uni­
ver. ro. 1-13. 1884. 

JusTus PERTHES, Gotha:-

Dr. Petermann's Mitt. 3 Bd. Nos. J-1 2. 
Justus Perthes in Gotha, 1785-1885. 
Abdruck aus Dr. Petermann's Mitt., Heft 2. 1885. (Catalogue) . 

D~esden:-
Palaeontologische Beitrage, 1885. 

ltfetz :-

Verein fi.ir Erdkunde. 6, 7. Jahresbericbt. 1883-4. 

Osr..abruck:-

Naturwissen. Yerein. J·ahresbericltl, 1883-4. 

H . F. RosENBuscH :-

Ein Beitrag zur Morphologie des Leucits, 1885. 

SWEDEN. 

Geologiska Foreningens, Stockholm:­

Bd. 7 Hafte 7, No. 91. 
" 9-13, Nos. 93-97. 

Sveriges Geologiska Undersokning. (Jn.qt , Roy. Geol. de SvMe) 

Afbandlingar och upp~atser. Ser. Aa, Nos 88, 91. 
" Ab, " 8, 10. 
" Bb, " 4. 
" C, " 61·64, 66-77, 87, 93, 95, 9G. 

Six maps accompanying the above, Ser. Aa, Nos. 87, 88, 91, 93, 95, 96. Ser. 
Ab. Nos. 8, 10. Ser. Ba, No. 4. Ser. C, Nos. 63, 72. 

Karta ofver Berggrunden inom Norra delen af Kalmar Lan Aren 1876-81. 

E.H. LIND:-
Redogorelse for Kongl. Universitetet Upsala. Under Lasaret 1884-85. Pa 

Uppdrag af Det Storre Akademiska Konsistoriet-Utgifven. 

G. LINDS1'ROM, Stockholm :-
List of tbe Fossils of the Upper Silurian Formation of Gotland, 1885. 
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AUSTRO-HUNGARY. 

Vienna:-
K. K. Geologischen Reichsanstalts J ahrbuch, J ahrgang, 34 Bel. 4 Heft. 1884. 

" '' 35 Ba., 1 Heft, 1885. 
Verhandlungen, Jahrgang, 1884, No. 1, bis 18. 
Jahrgang 1884, Nos. 13, 14, 15, 16, 18. 
K. K. Zoologisch-botaniscben gesellschaft. Jahrgang, 1883. 33 Band, 

1884. 34 Baud, 1885. 35 1. Halbjahr, 1885. 37 1 Halbjabr, 1885. 
Brasilische Siiugethiere Resultate von Joh an N atterer's Reisen in den J ah ren 

1817 bis 1835 Dargestellt von August von Pafaeln. Beibeft zu Bd. 33. 1883. 
Anthropologischen gesellscbaft. Mittheilungen, 14 Bd., 4 Heft. 1884. 

Zagrebu (Agram) :-
Viestnik Hrvatskoga Arkeologickoga Druztva. Godina VII,Br.1-4, 1885. 

Prague:-
Konigl. Bobmischen gesellschaft der Wissenschaften. 
Sitzungsberichte, J abrgang, 1882. 

" 1883-4. 
J aresbericht, 1882-4. I 
General Register 1784-1884, Georg. Wegner, 1884. 
Mathematische und N aturwisseuschaftlichen Publikationen der Konigl. 

Bohm. Gesell. der Wissen. Von F. J. Studnicka, Bericht l, Heft 1. 1884. 
Abhandl. der Ersten Periode Betreffend. Zwei Illust. 1884. Abhand. der 
Math. Natur. Classe: Folge VI, Bd. 12. 1883-4. 

SPAIN. 

Real Academia de Oienicias Morales y Poli ticas :­
Am1uario. 1885. 

PORTUGAJ,. 

Lisbon:-
Communica9oes da Sec9ao das Trabalhos Geologicos de Portugal. Tome 1, 

Fasc. 1. 1885. 

ITALY. 

Florence:-
Societa Italiana cli Antliropologia e Ethnologia Archivio. 

Vol. 14, Fasc. 3. 1884. 
" 15, " 1, 2. 1885. 

Sezione Fiorentina della Societa Afric. d'Italia. 
Bollittino Vol. 1, Fasc. 1 e 2. 1885. 
Societa Entomologica Italiana. 
Bollettino. Trimestri 1-4. 1885. Statuto. 1885. 
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Thrin:-
Societa Meteorologica Italiana. 
Bollettino Decadico publicato per Cura Dell' 0 Eservatorio Centrale de! Rea 

Collegio Carlo Alberto in Moncalieri. Anno XIV. 1884-5. 
Bollettino Mensuale. Ser. 2, Vol. 5, Num. 2. 1885. 
R. Universitil. Degli Btudi de Torino. Annuario 1884-85. 

Modena:-
R. Accademia di Scienze Lettre ed Arti. 
Memoire. Ser. 2, Vol 2. 1884. 

Naples :-
Societa Africana d'Italia. 
Bollettino Fasc. 1-5. 1885. 

Pisa:-
Societa 'l'oscana di Scienze N aturali. 
Memoire. Vol. 4, Fasc. 3. 1885. 

" 6, 2. 1885. 
Processi Verbali. Vol. 4, 1885. 

Rome:-
Societa Geogr. Italiana. 
Bollettino. Ser. 2, Vol. 10, Nos. 1-12. 1885. 

SWITZERLAND. 

ALPHONSE FAVRl,, Geneva:-
Carte du Phenomene erratiQue et des Anciens Glaciers du Versant Nord 

des Alpes Suisses et de la Chatne du Mont Blanc. Feuilles 1-4, par A. 
Favre. 

Suciete Vaudoise des Sciences Naturelles, Lausanne :-
Bulletin 2me. Ser. Vol. 20, Nos. 90, 91. Vol. 21, No. 92. 

Revue Suisse de Topographie et d'A1·pentage- Organe de la Societe Suisse:­
Topograpbie et des geometres de la Suisse romande. l st. yr. No. 1, Jan. 1885. 

" 3, Mars 1885. 

INDIA. 

Asiatic Society of Bengal, Calcutta :­
Proceedings. No. 7, 10, 11. 1884. 

" 1-5. 1885. 
Journal. Vol. 52. Pt. 2. Nos. 1, 2, 1883. 

" ' Tol. 53. Pt.~- No. 3. 1884. 

Geological Survey of Indict, Calcutta :­
Annual Report of Museum. 1884. 
Memoirs. Pal. Ind. Ser. 4. Vol. 1. Pt. 4. 1885. 

Ser. 10. Vol. 3. Pts. 4, 5, 6. 1885. 
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Memoirs. Pal. Ind. Ser. 14. Vol. 1. Pt. 3. 1884. 
Ser. 13. Vol. 1. Pt. 4. Fas. 3, 4. 

Memoirs. Vol. 21. Pts. l, 2. 1884. 

VICTORIA, AUS"£RALIA. 

Departmen t of Mine.~:-

Reports on the Gold Fields of Vicl.oria. l -!-5. 
Mineral Statistics of Viet.aria Report. 188-!. 
Victorian Year Book. 1883-4. By H. H. Hayter, C. l\I. G. 
Mining Registrar, Report of 1885. 
l\lines and Water Supply, Annual Report of 1884. 

Government 8lati.~I :-
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Sixth Annual Hcport of Proceedings of the Government. Statist in connec­
tion with Friendly Societies. 1885. 

Statistical Register. Pts. 1-8. 1883. 
Agricultural Statistics of the Colony of Victoria for 1885. 

F. VoN l\IuLLER, JJfrlhourne :-
Systematic Census of Australian Plants. Pt. 1. Vasculares. 1882. 
lst and 2nd Suppt. to same. 1884. 
Description of two hitherto unrecorded Papuan Orchids. 1885. 
Descriptive Notes on Papuan Plants. 181l5. 
Index Perfectus Ad. Caroli Linnrei Species Plantarum. 1880. 

NEW SOUTH WALES. 

H. c. RUSSELL:-

Transit of Iercmy. 1881. 
Tl:e Spectrum Appearance of the recent Comet. 1881. 
Some Results of a n Astronomical Experiment on tbe Blue ]\fountains. 1880. 
Some ew Double Stars and Southern Binaries. 1880. 
Note on the new method of printing Barometric and other curves. 1881. 
Anniversary Address to Roy. Soc., N. S. W. 1882. 
Recent Changes in the Surface of Jupiter. 1880. 
New Double Stars. 1883. 
Thunder and Hail Storms in N. S. \V. 1880. 
Note upon a sliding scale for correcting Barometer Readings to 32° Fah. 

and Mean Sea Level. 1880. 
Storms on the coast of N. S. W. 1878. 
Results of Rain Observations made in cw South \Vales during 1878. 
Results of Rain and River Obsenations made in N. S. \Vales. 1879-80. 
The Sydney Observatory ; History and Progress. 1882. 
Results of Meteorological Observations made in N. S. W. during 1870-77, 

78, 79. 
Double Star measures made at Sydney Observatory, N. S. \V. 1871-81. 
Results of Astronomical Observations made at Sydney Observatory. 1877-8. 
The " Gem " Cluster in Argo. 1879. 
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Linnean Society of N. S. W. 
Proceedings. Vol. 9. Pts. 1, 2, 3, 4. 1884. 

" '' 10. Pts. 1, 2, 1885. 
Address delivered at the Annual Meeting by the President, C. S. Wilkin- · 

son. 1885. 

Royal Society of New South Wales :-
Journal and Proceedings. Vols. 17, 18. 1883-4. 

QUEENSLAND. 

Government Geologist, Brisbane :-
Mount Morgan Gold Deposits Report. 1884. 
Map to accompany same. 
Report on the Hodgkinson Gold Field with two maps. 1 S84. 

Acclimatization Society of Qiu:ensland :-
19th Report. 1884. 

SOUTH AUSTRALIA. 

Director of the Observatory, Adelaide :-

{ 

1 

Meteorological Observations made at the Adelaide Observatory, and other 
places in South Australia and the Northern Territory. 1882. 

Government Geologi.~t, Adelaide:-
Report on the Geological Character of the Country passel• over from Port 

Augusta to Eucla, South Australia. 1885. 
Report re visit to Far North, 1884. 
Notes on Echunga Gold Fields, 1885. 

TASMANIA. 

:Hobart Town :-
Royal Society of Tasmania. Papers and Proceedings. 1~84 . 

NEW ZEALAND . 

. F. vV. HurroN, Canterbury:-
. Origin of the Fauna and Flora of N<> w Zealand. 1884. 

New Zealand lnstitute, 1Vellington :-
Transactions and Proceedings. Vol. 14. 1881. Vol. 17. 1884. 

Colonial Museum, Wellington :-
19th Annual Report on the Colonial Museum and Laboratory, and the 15th 

Annual Report on the Colonial Botanic Garden. 1883·4. 

rHILLIPINE ISLANDS. 

Manilla:-
Real Sociedad Economica de Amigos del Pais. R vi:;;ta Filipena de Ciencias 

Y. Artes. 
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Boletin. Ano. 3. Num. 3, 4, 5, 6, 7, 11, 12. 1884. 

BRAZIL. 

Rio de Janeiro:-
Revista Mensuel cl.a Sec9!lo da Sociedade de Geographia de Lisboa no 

Brazil. 
Tome 2. 1883-4. 

" 3. 1885. 
2nd Serie. No. 1. 1885. 

Amsterdan, :-

HOJ,J,AND . 

From Xoninldijke Akademie van Wetenschappen te Amsterdam. l\Ion­
strositeiten van Cypripedium Insigne, in aansluiting met de verbandel­
ing over: Ptasiastiscbe Dimerie, W. F. R. Suringar. 1884. 

BOOKS PURCHASED. 

Desmicls of the f· · S., and list of American Pediastrums with 1,100 Illustrations. 
1884. By Rev. Fr. Wolle. 

A arrative. B Sir E. B. Head. 1839. 
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