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ALFRED R. c. SELWYN, E Q., LL.D., F.R.S., F.G.S., 
Dfrector of the Geological and Natural Hi.~tory Sun:ey of Canada. 

Srn,-I beg to present herewith my report upon the work carried 
·out in the Laboratory of the Survey- during the year ending August 
31, 1885. It embraces only such analyses and examinations as were 
·considered likely to prove of general interest. As will be seen, atten
tion has been mainly directed to the examination of such minerals, 
etc., etc., as were deemed likely to prove of eeonomic value. 

Of the work here recorded, Analyses 3, 4, 5, 6, and 8-As ay 6 
to 13 inclusive, and Examination 2, under Miscellaneous Minerals, 
were conducted by Assistant Chemist, Mr. Frank D. Adams. 

I have the honor to be, 

Sir, 

Your obedient se1Tan I., 

G. CHRISTIAN HOFFMA N. 

OTTAWA, August 31, 1885. 





CHEMICAL CONTRIBUTIONS 

TO THE 

'GEOLOGY OF CANADA, 
FROM THEJ 

LABORATORY OF THE SURVEY, 

BY 

G. CHRISTIAN HOFFMANN, F. Inst. Chem., 
Chemist and Mineralogist to the Survey. 

COALS AND LIGNITES. 

[In continuation of the previous report on this subject, Report of 
:Progress, 1882-83-84,-Report M.J 

The fuels in question are, with the exception of No. 49, all from 
-the North-West Territory . 

. :38.-IiIGNITE.-From the Saskatchewan Coal Mining and Transporta- Lignite from 

tion Company's mine (from what part of the workings could not &1:~'t~h~wan. 
be ascertained), South Saskatchewan, north bank, seven miles 
west of Medicine Hat. Main seam. Seam about :five feet thick. 
Geological position-Cretaceous, Belly River series. Received 
from D. B. Woodworth, Esq., M.P. 

Structure somewhat coarse lamellar-moderately compact; 
with the exception of one layer it presented throughout a general 
appearance of great uniformity alike in texture, color, and lustre ; 
it contains an occasional interstrati:fied layer of mineral charcoal, 
likewise thin plates of gypsum and numerous minute crystalline 
aggregations of pyrite ; it has also a large amount of a lemon
yellow, occasionally brownish-yellow, sub-transparent to trans
parent resin, chiefly in small particles, diffused through its sub
stance; color greyish-black; lustre resinous; fracture uneven; 
apart from the layers of mineral charcoal, does not soil the 
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fingers; powder black, with a slight brownish tinge; it communi
cates a deep brownish-red color to a boiling solution of caustic 
})Otash. The layer referred to above, as differing in general 
appearance from the rest of the specimen, averaged, in one frag
ment weighing fifteen pounds, seven-eighths of an inch in thick
ness; the material composing it was very compact, exhibited, 
alihough but faintly, a delicate ligneous structure, had a black 
col01-, a resinous lustre, and a ·conchoidal fracture. This band was 
coated on either side by a moderately thick, firmly attached, layer 
of mineral charcoal. It would appear to consist of the more solid 
portion-trunk or branch-of some of the vegetable matter from 
which the bed of lignite has been del"ived. This lignite when 
first received was toler:tbly h::trd and firm, and remained so for 
some little time; on further exposure to the atmosphere, however, 
it became more or less fissured, and hence somewhat tender. 

Analyses by slow and fast coking gave: 
Slow coking. Fast coking. 

Hygroscopic water ................... 19.90 ...... 19.90 
Volatile combustible matter ........... 30.88 ...... 33.33 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . 44. 03. . . . . . 41. 58 
Ash .................. . ............... 5.19.. .... 5.19 

100.00 

Coke, per cent ........................ 49.22 
Ratio of volatile combustible matter to 

fixed carbon ........... , .......... 1: 1.42 

100.00 

46.77 

1: 1.25 

1t yields-both by slow and fast coking, a non-coherent coke; 
the gases evolved during coking burnt with a yellowish, slightly 
luminous, almost smokeless flame. The ash has a brownish-yellow 
color,-at a bright red heat it becomes slightly agglutinated, at a 
most intense red heat it becomes fritted. 

39.-Lignite.-Subsequent to the examination of the preceding speci
men, another sample of the lignite from this mine was received 
for analysis. This sample was taken from No. 6 level, three 
hundred and twenty feet from the entrance. It was accompanied 
by a statement to this effect-" The coal in all the levels at this 
mine is pretty much of the same character; in the upper part of 
the seam is a baud of coal a few inches thick, like Parrot coal. I 
send specimens of this with the other." 

The material constituting what is here referred to as a band in 
the upper part of the seam, differed somewhat in character; one· 
portion fully answered to the description given of the layer 
alluded to when describing the previous specimen, as differing in 
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general appearance from the rest of that specimen, the remainder 
exhibited, although somewhat indistinctly, a very fine lamellar 
structure, was compact, had a greyish-black color, a resinous. 
lustre, and an uneven, occasionally imperfectly conchoidal, fracture . 

The description given of the preceding specimen and the remarks . 
made in regard to it, apply also to this specimen, which, as will 
be seen, also differed from it but very slightly in composition. 

Analyses by slow and fast coking gave: Analyses or: 
Slow coking. Fast coking. 

Hygroscopic water .................. 20.5'± ...... 20.54 
Volatile combustible matter .......... 29 .94 ...... 33.26 
Fixed carbon ........................ 44.47 ...... 41.15 
Ash ................................. 5.05 •..... 5.05 

100.00 100.00 

Coke, per cent ....... ....... ......... 49.52 46.20 
Ratio of volatile combustible matter to 

fixed carbon. . . . . . . . . . . . . . . . . . . . . . 1 : 1.48 1 : 1. 24 

The character of the coke, color of the ash, and behaviom of 
the latter at elevated temperatures, was the same as that of the 
preceding specimen. 

40.-Lignite.-F.rom Hay Flat, Wood Mountain, ten and a-half miles Lignite from 

east of Wood Mountain Post. Seam six feet thick. Geological ~"to!1:r:l~un-
po::;ition-Laramie. Collected by M.r. R. G. McConnell. tain. 

Structure, for the most part, moderately fine lamellat', it con
tains, however, an occasional somewhat thick, irregular shaped 
layer of dense material, also, and more immediately associated 
with the latter, a few thin seams of a dull chocolate-brown colored 
substance-tolerably compact; color greyish-black; lust.re sub
resinous; fracture uneven; the dense material has a pure black 
color, a resinous to vitreous lust.re, and a more or less conchoidal 
fractlU'e; does not soil the fingers; powder dark brown, inclining 
to brownish-black; it communicates a deep brownish-red color to 
a boiling solution of caustic potash; by exposure to the air be
comes somewhat fissured and hence tender. 

Analyses by slow and fast coking gave: 
Slow coking. Fast coking. 

Hygroscopic water ................... 13. 73 ...... 13. 73 
Volatile combustible matter . . . . . . . . . . 36. 22.. . ... 38. 91 
Fixed carbon . .. . . . . . .. . . . . . . . . . . . . . . 41. 23. . . . . . 38 . 54 
Ash.... .. ... . . . . . . . . . . . . . . . . .. . 8.~ .. .... 8.82 

100.00 

Coke, per cent . . . . . . . . . . . . . . . . . . . . . . . 50. 05 
Ratio of volatile combustible matter to 

fixed carbon ..................... 1:1.l! 

100 .00 

47.36 

1: 0.99 
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It yields-both by slow and fast coking, a non-coherent coke; 
the gases evolved during coking burnt with a yellowish, slightly 
luminous, almost smokeless flame. The ash has a light brownish
grey color, it does not become agglutinated at a bright red heat, 
but at a most intense red heat it forms a slaggy mass. 

Lignite from . . 
Crowfoot Creek 41.-Ligm te.-From a shaft sunk on the bank of Crowfoot Creek, about 
Bow River. :fi ·1 f "ts . B R' . 7 h' 22 ve m1 es rom i entry mto ow iver, sect10n , towns ip , 

Analyses of. 

range xx, west of 4th principal meridian. Depth of shaft to bot
tom of coal, one hundred and thirty-five feet. Seam nine feet 
thick, with two shaly partings of twelve and three inches respec
tively. Geological position-Laramie. 

[Specimens Nos. 12 and 14 of the previous report-Report of 
Progress 1882-83-84, pp. 19-21 M.-are from natural exposures 
of the same seam, the former being about eight and the latter 
about six miles south of the shaft. J 

Structure somewhat :fine lamellar-compact; it contains, inter
strati:fied, more or less disconnected, lenticular layers of dense, 
pitch-black, highly lustrous material, and an occasional layer of 
mineral charcoal ; lustre sub-resinous to resinous ; shows well 
defined planes of cleat; color greyish-blach to black, that of the 
powder, black, with a faint brownish tinge; it communicates a 
deep brownish-red color to a boiling solution of caustic potash; 
apart from the layers of mineral charcoal, does not soil the :fingers; 
by exposure to the air becomes slightly :fissured, but is on the 
whole tolerably hard and :fiem. In appearance it resembles some 
varieties of coal of the Carboniferous system. 

Analyses by slow and fast coking gave : 
Slow coking. Fast coking. 

Hygroscopic water.. .. . . .. .. .. .. .. . . 10.35. . .. . .. . 10.3.j 
Volatile combustible matter ......... 30.97 ....... . 34.40 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . 43.04. . . . . . . . 39.61 
Ash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.64. . . . . . . . 15.64 

100.00 

Coke, per cent. . . . . . . . . . . .. .. . . . . . . . 58. 68 
Ratio of volatile combustible matter 

to fixed carbon ................... 1 : 1. 39 

100.00 

5.j.25 

1: 1.15 

It yields-both by slow and fast coking, a non-coherent coke; 
the gases evoh·ed during coking bmnt with a yellow, luminous, 
slightly smoky flame. The ash has a veq light brownish-grey 
color-expo ed to a bright red heat it does not become agglutin
ated, at a most intense red heat it becomes slightly fritted. 
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42.-Lignite.-On branch of Willow Creek six miles south-east ofLi(:nite from 
' Willow Creek, 

head of mountain, Cypress Hills. Seam four feet thick. Geolo- Cypress Hills. 

gical position-Laramie. Collected by Mr. R. G. McConnell. 

Structure fine lamellar-tolerably compact; it contains an occa
sional intersti-atified layer of mineral charcoal; color black; lus
tre, sub-resinous to resinous; fracture uneven; powder black, with 
a faint brownish tinge; it communicates a deep brownish-red 
color to a boiling solution of caustic potash; by exposlU'e to the 
air splits along the line of bedding and falls to pieces. 

Analysis by fast coking gave : 
Hygroscopic water. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 1G. 37 
Volatile combustible matter. . . . . . . . . . . . . . . . . . . . . . . 35. 58 
Fixed carbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. 23 

sh ............................................. 10.82 

100.00 

Coke, per cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48. 05 
Ratio of volatile combustible matter tofixed carbon 1: 1. 05 

It yields a non-coherent coke; the gases evolved during coking 
burnt with a pale yellowish, feebly luminous, smokeless flame. 
The ash has a pale greenish-grey color-exposed to a bright red 
heat it does not agglutinate, but at a most intense red heat it fuses 
to a vitrified mass. 

Analysis of. 

43.-Ligni tic Coal-From the north edge of Milk River Ridge, one J,igDiti~ coal 

and a-half mile east of Fossil Conlee. Seam eighteen inches thick. ~f~~/·~f~ge. 
Southern extension of "Coal Bank's" main seam. Geological 
position-Cretaceous, base of Pierre. Collected by Dr. G. M. 
Dawson. 

[This exposure of the Coal Banks main seam is thirty-three 
miles distant, in a south-southeasterly direction, from Coal Banks, 
whilst that on the St. Mary River is about ten miles south of Coal 
Banks-vide specimens N os. 26 and 27 of former report, Report of 
Progress 1882-83-84, pp. 30-'31 M. Specimen ~o. 26 was taken 
from the level (how far in from the entrance was not stated) com
menced dwfog the i:mmmee of 1882 at Sheran's mine, which is on 
the left bank of the river at Coal Banks, the North-western Coal 
and Navigation Company's mine (Lethbridge mine), being on the 
opposite side of the river. Specimen No. 27, from the St. Mary 
River-thickness of the seam, at the point indicated, three feet 
eight inches.] 

Structure somewhat fine lamellar, tolerably compact; color 
greyish-black, almost pmc black; lustre resinom,;; intersected by 
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numerous thin films of calcite and pyrite; does not soil the :fingers; 
powdol' black with a brownish tinge; it communicates a brown
ish-red color to a boiling Rolution of caustic potash; does not 
readily become :fissured when exposed to ths ail', aud may, on the· 
whole, be said to be a firm coal. 

j_nalyses by slow and fast coking gave: 
Slow coking. Fast coking. 

Hygroscopic water. . . . . . . . . . . . . . . . . 5. 58. . . . . . . . 5. 58 
Volatile combustible matter.. . . . . . . . 31. 81 ..... ... 37. 77 
Fixed carbon .............. ...... .. 55.81. ....... 49.85 
Ash............................... 6.80. ... . . . . 6.80 

100.00 100.00 

Coke, per cent ...................... 62 .61 56.65 
Ratio of volatile combustible matter 

to fixed carbon ....... ......... . . 1 : 1. 75 1 :1. ~ 

It yields-by slow coking, a non-cohel'ent coke,-by fa t coking 
a slightly fritted coke; the gases evolved during coking burnt 
with a yellow, luminous, somewhat smoky flame. The ash has a 
pale dirty reddish-brown color,-exposed to a bright reel heat it 
becomes slightly sintered, at a most intense red heat it forms a 
more Ol' less slaggy mass. 

Coal from Crow 44.-Coal-From Crow Nest Pass Rocky Mountains. Middle seam. 
Nest Pa.~s, ' 
R<?cky :lioun- Seam two feet ton inches thick. Geological po ition-Crotaceou , 
tarns. 

Analysis of. 

Collected by Dr. G. M. Dawson. 

Structure fine lamollar, the lines of bedding are, however, 
almost obliterated-compact; show slickensicles; color black; 
lustre vitreous ; hard and firm; fracture uneven; scarcely soils 
the fingers; powder almost black; it commun icates a brownish
yellow color to a boiling solution of caustic potash; resists exposure 
to the air; in appearance it closely resembles some varieties or· 
coal of the Carboniferous system. 

Analy_sis by fast coking gave: 
Hygroscopic water........... . . . . . . . . . . . . . . . . . . . . 1.82 
Volatile combustible matter ..... .. .......... ... . . 24.55 
Fixed carbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51. 22 
Ash ...... . .. .... .............. ....... ....... .... 22.41 

100.00 

Coke, per cent.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73. 63 
Ratio of Yolatile combustible matter to fixed carbon 1: 2 .09 

It yields a compact, firm, coherent coke; the gases evolved dul'
ing coking burnt with a yellow, luminous, smoky flame. Color 
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of the ash, white, with a faint greyish tinge-exposed to a bl'ight 
red heat it remains unaffected, at a most intense reel heat it becomes 
slightly agglutinated. 

45.-Coal.-From the Reel Deer River, Rocky Mountains. Xorthern Coal from the 

continuation of Cascade River anthracite tl'ough. Seam broken ~r:e~el~~cky 
h d d h h . k . b l l Mountains. up w ere expo8e , an t e " lC ness uncertam, ut at east severa 

feet. Collected by Dr. G. M. Dawson. 

Structure vel'y fine lamellar, the lines of bedding are not unfre
quently indistinct Ol' almost obliterated-compact; co101' black, but 
not pure black; lu tre resinous ; hard and firm; fracture uneven ; 
does not soil the fingers; powder almost black; ii communicates 
a pale bl'ownish-yel1ow co1or to a boiling solution of caustic 
potash; resiRts exposure to the air; in appearance it closely 
resemble;; some varieties of coal of the Carboniferous syRtem. 

Analysis by fast coking gave: Analysis of. 

Hygroscopic water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02. U 
Volatile combustible matter.... . . . . . . . . . . . . . . . . . . 29. 2(; 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62. 95 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 .89 

100.00 

Coke, per cent ...... . .................... .... .... 67.84 
Ratio of Yolatile combustible matter to fixed carbon 1 : 2 .13 

It yields a compact, firm, coherent coke; the gase:; evolved 
during coking burnt with a yellow, luminous, smoky flame. Color 
of the ash, white, with a faint reddish tinge-when exposed to a 
bright red hent it remains unaffected, at a most intense red heat 
it becomes just perceptibly fritted. 

46.-Coal.-From the South Fork of the Old Man River, four mile:; Coal from the 

above the soulh brancl1, Rocky Mountains. Seam nine and three- ~~~t~Fo~ter. 
quarters feet thick. Geological position-Cl'etaceous. Collected [~~~~Y Moun

by Dr. G. M. Dawson-and in such wise a8 to represent a fail' 
average of the entire face of the seam. 

Stl'ucture very fine lamel1ar, the line::; of bedding, which are 
very numerous and close together, are not always very distinct
compact; co1or greyish-black ; lustre sub-l'esinous to resinous; 
hard and firm; fracture uneven; slightly soils the fingers; 
powder almost black; it communicates a pale brownish-yellow 
col01· to a boiling solution of caustic potash; resists exposul'e to 
the air; in appearance it is not unlike some rnrieties of coal of 
the Carboniferous system. 
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Analysis by fast coking gave: 
Hygroscopic water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 93 
Volatile combustible matter . . . . . . . . . . . . . . . . . . . . . 23. 23 
Fixed carbon .................................... 57 .50 
Ash .......... ...... .... .... ........ . ......... 17.34 

100 .00 

Coke, per cent . ................................. 74.84 
Ratio of volatile combustible matter to fixed carbon 1: 2.47 

It yields a firm, coherent coke; the gases evolved during coking 
burnt with a yellow, luminous, somewhat smoky flame. Color of 
the ash, white-it does not show the least disposition to aggluti
nate even when exposed to a most intense red heat. 

47.-Coal.-From Oyster Creek, north-west branch of the North Fork 
of the Old Man River. From one of numerous thin seams. Geo
logical position-Lararr,ie. Collected by Dr. G. M. Dawson. 

Structure very fine lamellar, the lines of bedding, which are 
very numerous and close together, are almost obliterated-com
pact; color greyish-black; lustre sub-resinous to resinous; hard 
and firm; fracture uneven-it not unfrequently breaks into more 
or less rhombic fragments; does not soil the fingers; powder 
brownish-black; it communicates a very pale brownish-yellow 
color by a boiling solution of caustic potash; resists exposure to 
the air. The specimen in question was, in parts, very mueh 
soiled with argillaceous matter, and to this circumstance may be 
attributed the large pel'centage of incombustible matter which 
chis sample of the fuel was found to contain. 

Analysis by fast coking gave: 
Hygroscopic water............................... 4.03 
Volatile combustible matter ...................... 31.82 
Fixed carbon ..................... .... ........... 39.46 
Ash ................... .. ... . ....... .. ......... 24.69 

100.00 

Coke, per cent . .. . .................... ... .... .... 6-!. 15 
Ratio of volatile combustible matter to fixed carbon 1 : 1. 2-! 

It yields a firm, coherent coke; the gases evolved during coking 
burnt with a yellow, luminous, very smoky flame. Color of the 
ash, pale reddish-brown-exposed to a bright red heat it does not 
become agglutinated, at a most intense red heat it becomes fritted. 

'Goal from the 48.-Coal.-From north-west branch of the North Fork, Old Man 
Old l\fan River, . . . 
North Fork, River, Rocky Moun tarns. Seam eight feet (or more) thick. Geo-
Rocky Moun- . . . 

·tains. logical pos1t1on-Cretaceous. Collected by Dr. G. M. Dawson-
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and in such a manner as to represent a fair average of the entire 
face of the seam. 

Compact; shows slickensides; color greyish· black; lustre sub
resinous to resinous ; firm ; fracture uneven ; slightly soils the 
:fingers; powder almost black; it communicates a very pale 
brownish-yellow color to a boiling solution of caustic potash; 
resists exposure to the air; in appearance it resembles some 
varieties of coal of the Carboniferous system. 

Analy~i by fast coking gave: Analysis of-
Hygrr.scopic water. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 1. 24 
Volatile combustible matter ...................... 24.62 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 66. 61 
Ash . .. . .• . . .. . . .. . . .. . . .. ... . .. . ... .... .. ... .. . 7.53 

100.00 

Coke, per cent ....••............................. 74.14 
Ratio of volatile combustible matter to fixed carbon 1 : 2. 70 

It yields a firm coherent coke; the gases evolved during coking coal from 

b · h 11 1 · k :fl C 1 . f h h Martin Creek urnt wit a ye ow, ummous, smo y ame. o or o t e as , Rocky Moun-' 

white-when exposed to a bright red heat it remains unaffected, tains. 

at a most intense red heat it becomes fritte<l. 

49.-Coal.-From second crossi11g, Martin Creek, Rocky Mountains, 
British Columbia. Seam about two feet thick. Geological posi
tion-Cretaceous. Collected by Dr. G. M. Dawson. 

Structure very fine lamellar, the lines of bedding are not un
frequently very indistinct or altogether obliterated-compact; 
color black; lustre i·esinous ; hard and firm; fractm·e un
even; does not soi l the :fingers; powder greyish-black; it com
municates a very pale brownish-yellow color to a boiling solution 
of caustic potash; resists exposm·e to the air; in appearance it is 
not unlike some varieties of coal of the Carboniferous system. 
The sample received for examination was here and there coated 
with earthy matter which was not readily removable-this would 
account for the large percentage of incombustible matter which 
this particular specimen was found to leave on ignition. 

Analysis by fast coking gave : Analysis of. 
Hygroscopic water. . . . .. .. . .. . . .. . . .. . .. . .. . .. . .. 2 .12 
Volatile combustible matter .......... . ........... 26.92 
Fixed carbon ..............•.......•............. 43.48 
.Ash ............................................ 27 .48 

100.00 

Coke, per cent . . . . . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . . 70. 96 
Ratio of volatile combustible matter to fixed carbon 1 : 1. 61 
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It yields a compact, very firm, coherent coke; the gases evolved 
during coking burnt with a yellow, luminous, very smoky flame. 
The af:!h has a very pale reddish-bl"own colo1·-when exposed to a 
bright red heat it does not agglutinate, at a most intense red heat 
it becomes slightly sintered. 

50.-Semi-anthracito.-From the Bow River, right bank, about one 
and a-half mile from Canmore Station, Canadian Pacific Railway. 
Seam about one foot thick. Southern continuation of Cascade 
River anthracite trough. Collected by Dr. G. M. Dawson . 

Structure lamellar, the lines of bedding are, however, not un
frequently very indistinctr-compact; shows Rlickensides; it con
tains an occasional very thin layer of mineral charcoal; oolor 
black, in parts iridescent; lustre for the most part bright, that of 
some of the denser layers sub-metallic; brittle; fracture, on the 
whole, uneven, that of the more lustrous bands more or less oon
choidal; powder black; it communicates only a just perceptible 
yellowish tinge to a boiling solution of caustic potash; when sud
denly heated it decrepitates somewhat. 

Analysis by fast coking gave: 
Hygroscopic water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 60 
Volatile combustible matter . . . . . . . . . . . . . . . . . . . . . 12. 23 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 82. 32 
Ash............................ . ............... 3.85 

100.00 

Coke, per cent ................................... 86 .17 
Ratio of volatile combustible matter to fixed carbon 1: 6. 73 

It yields a non-coherent coke; the gases evolved during coking 
burnt with a yellowish, somewhat luminous, almost smokeless 
flame. Color of the ash,-reddish-white, exposed to a bright red 
heat it does not become agglutinated, at a most intense red heat 
it becomes slightly sintered. 

51.-Semi-anthracite.-From Cascade River, near Bow River, about a 
quarter of a mile from the line of the Canadian Pacific Railway. 
Upper thick seam near :Hughes' mine. Seam three feet ten inches 
thick. Geological position-Cretaceous. Collected by Dr. G. M. 
Dawson. 

[The !Specimen of semi-anthracite, of which an analysis (No. 3'7) 
is given in the previous report, Report of Progress, 1882-83-84, p. 
41 M., came from the Cascade mine (Moberly's), which is near 
Banff Station, on the Canadian Pacific Railway. The :Hughes' 
mine, now Stewart's mine, above referred to, is about three miles 
distant from this mine.] 
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Structure lamellar, made up of irregularly alternating layers of~&~~r~~~h~
a greyish-black, somewhat bright, and dense jet-black coal of~~ck:M~~::· 
brilliant lustre-compact; in parts iridescent; brittle; fracture, tain~. cont. 
on the whole, uneven, that of the denser and more lustrous layer;;, 
more or less conchoidal; powder black; it communicates only a 
just perceptible yellowish tinge to a boi ling solution of caustic 
potash; hard and firm; resiste. exposure to the air; when sud-
denly heated it decrepitates, but not very considerably. 

Analysis by fast coking gave: Analysis of. 

Hygroscopic water ......... . ...... · .. ·· .. ··...... 1.0-l 
Volatile combustible matter .......... . ... ·. . . .. . . 9 .15 
Fixed carbon ................ · · . · · · .... · · · · .. . · · . 87 .1 
Ash .. .. . ... . ..... ... .. .. .. . .. .... .. .. .. .. . ... .. 2.63 

100.00 

Coke, per cent ......... . . . ... . ........ · .··· ..... . 89.81 
Ratio of volatile combustible matter to fixed carbon 1 : 9. 53 

It yields a non-coherent coke ; when heated in a covered cru
<;ible it yields a small amount of a pale yellow smokeless flame of 
feeble luminosity. Color of the ash, white-it does not aggluti
nate at a bright red heat, and even at a most intense red heat be
comes only very slightly frit.ted. 

Of the foregoing, No. 41 may be regarded as a lignite of superior neneral 

quality; it is tolerably hard and firm, would, when freshly won, ~~~r~c~~r0~nd 
bear transportation, and might be advantageously employed for ~nb.~:t;·0~~~e 
domestic and other heating purposes. The same remarks apply 
to No. 43. · Numbers 44 to 51 inclusive, are all good firm foels, do 
noi, apparently, break down on exposure to the weather, and 
might be expected. to resist the friction incident to carriage, with-
out serious waste by reduction to fine material. Numbers 44 to 49 
inclusive, burn with a good flame, yield firm coherent cokes (even 
in the case of N os. 44, 47, and 49, which contained an unusually 
large proportion of inorganic matter-the presence of which has 
been, in so far as numbers 47 and 49 are concerned, explained 
under their respective analyses) and are all good serviceable foels, 
and well adapted for household purposes, for raising steam, and 
gas-making; numbers 47 and 49 in particular would, judging from 
the character of the flame of the gases evolved during coking, 
afford good material for the latter purpose. Numbers 50 and 51 
differ materially from all the foregoing in chemical composition, 
the latter very closely resembles No. 37 of the previous report ; 
it is an excellent fuel, and will no doubt, as in that instance, be 
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found to possess a high evaporative power, and in consequence· 
prove valuable for the generation of steam. 

NATURAL WATERS. 

1.-Spring water from the seigniory of Longueuil, Soulanges 
County, Province of Quebec. Bxamined for Mr. J.E. Juaire. The 
spring from which this water was taken is said to be situated 
about three-quarters of a mile from the village of River Beaudette, 
and forty feet from the bank of the Beaudette River. 

It was described as filling a natural basin of sixty by forty feet, 
into which the water rises through some ten or twelve holes at the 
bottom, and from which the flow was estimated to be about four 
hundred and fifty gallons a minute. This spring rises from the 
Cam bro-Silurian-Chazy. 

The s!!mple of this water sent for examination was perfectly 
clear and bright; quite colorless, even when viewed in a column 
two feet in length; was devoid of odor and any marked taste, 
either at the ordinary temperature or after having been warmed. 
The specific gravity at 15°·5C., was found to be 1000·16. 

The precipitate produced by boiling con isted of carbonate of 
lime and carbonate of magnesia with traces of ferric oxide. The 
amount of carbonic acid found is in excess of that required to form 
bi-carbonates. 

Analysis gave as follows, for 1000 parts : 

Potassa ........................................ . 
Soda ............ ,. .••.•......................... 
Lime ........................... · ····· ......... . 
Magnesia .... .............................. ... . 
Alumina ....... . . .............................. . 
Ferrous oxide . .... .......... ... .....• ..........• 
Chlorine ............................ . ..... .... . 
Sulphuric acid ...... ............. .. ............ . 
Carbonic acid . ...............•.................• 
Silica ......................•......... ... ........ 

Less oxygen equivalent to chlorine .............. . 

.0015 

.0045 
.0473 
.0170 

traces 
.0013 
.019.4 
.1094 
.0092 

.2096 

.0003 

.2093 
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The foregoing acids and bases are most probably combined in Analysis of 

the water al:l follows: i~~~~h:iater 
. seigniory of 

(Carbonates being calculated as mono-carbonates, and all the salts est1- Longueuil, 
mated as anhydrous.) continued. 

Chloride of sodium ...... . ... ....... ............ . 
Sulphate of potassa ......................... ·. · · 

" sodq, .. ............................. . 
" lime .................... ············ 

Carbonate of lime .............................. . 

" magnesia ...... .. ........•..... · · · · 
'' iron .. ..... ..... ~ ................. · 

Silica ..... ........................ .... ......... . 

Carbonic acid, half-combined .................... . 
" , free .. . ... .... ···· · • · · ·· · · · · ·· · · · · 

.An Imperial gallon of this water would contain: 

.0021 

.0028 

.0078 

.0233 

.0673 

.0357 
traces 
.0092 

.1482 

.0483 

.0128 

.2093 

(Carbonates calculated as anhydrous bi-carbonates, and the salts without 
their water of crystallisation.) 

Grains. 
Chloride of sodium... . ......... .. . . .. .. . . .. .. . . .. .147 
Sulphate of potassa.. . . . .. . .. . .. . . . . . . . . . .. . . .. .. . .196 

" soda................................. .546 
lime .........•...................... 1.631 

Bi-carbonate of lime ........ ..... ..... . .......... 6. 783 
" magnesia ............................ 3.808 
" iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . traces 

Silica......... . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • • .644 

13.755 
Carbonic acid, free......... . . . • . . . . . . . . . . . . . . . . . . 896 

14.651 

2.-Saline water from an artesian well at Rosenfeld Station, on the Saline water, 

line of the Canadian Pacific Railway, Manitoba, The sample was ~t~ti~~eld 
obligingly procured and forwarded-April, 1885,-by J.M. Egan, Manitoba. 

Esq.; at the instance of Dr. G. M. Dawson. The latter gentleman 
informs me that the brine was first strnck at a depth of two hun-
dred and thirty-five feet, that the flow continued to increase as the 
boring progressed, rising to the surface and forming a strong 
.flawing well. 

The water, when r eceived, contained a small quantity of red
dish-brown colored suspended matter, which, for 1000 parts by 
weight of tbe brine, amounted to 0·0103, and of this, 0·0067 
consisted of ferric oxide, which latter had, doubtless, at one time 
been present in the water as ferrous carbonate. The filtered 

B 
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water was perfectly colorless; taste, strongly saline with a very 
slightly bitter after taste; it did not affect the color of turmeric 
paper, but exhibited a slightly alkaline reaction with reddened 
litmus paper. The reaction for boric acid, although faint, was 
quite distinct. Bromine and iodine are both pt"esent--the amount 
of the form et" exceeding, apparently, that of the latter,-but owing 
to a total insufficiency of material, the determination of the respec
tive amounts of these constituents, could not be carried out. The 
specific gravity of the water, at 15°·50., was found to be 1032·86. 
Its analysis gave as follows, for 1000 parts by weight:-

Potassa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2640 
Soda .... .... .... ....... ... ........... .... ..... 19.3545 
Lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 9538 
Magnesia..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8252 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. traces 
Sulphuric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4418 
Boric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . traces 
Carbonic acid...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0342 
Silica. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0126 
Chlorine.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. 8783 
Bromine .... . ..... ... .. .. ............ ......... . 
Iodine ................................. · · ..... . 

undet. 
undet. 

48.7644 
Less oxygen equivalent to chlorine. . . . . . . . . . . . . . 5. 3871 

43.3773 
Less oxygen equivalent to bromine and iodine .. unascertaincd. 

Total dissolved solid matter, by direct experiment, dried at 180°C., 43·4280. 

It may be reasonably assumed tbat the fot"egoing acids and. bases 
exist in the water in the following state of combination : 

(The carbonate being calculated as mono-carbonate, and all the salts esti
mated as anhydrous.) 

Chloride of potassium . . . . . . . . . . . . . . . . . . . . . . . . . . .4179 
" sodium ........ .... ........ ......... 36.4971 
" calcium..... ........ . .. . ... ...... ... .3982 
" magnesium . . . . . . . . . . . . . . . . . . . . . . . I. 7225 

Sulphate of lime. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 4 .1511 
Borate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . traces 
Carbonate of lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 077"1. 

iron .............. .... . .......... . 
Bromide of magnesium ....................... . 
Iodide of magnesium ....•...................... 
Silica ......................................... . 

traces 
undet. 
undet. 

.0126 

The propot"tion of magnesium assumed to be present as bromide 
and iodide, amounts to 0·0596. 
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This water in common with those of Hallowell, St. Cathel'ines, SRalinefwadter, 
' osen el 

and Ancaster, belongs to t he :first class of Dr. T. Sterry Runt's SMtati.onb, 
n.n1to a, 

classification of mineral waters (Geology of Canada, 1863, p. 531) . continued. 

It almost equals in strength the strongest of theso saline waters, 
-viz., one from Hallowell, which was found by Dr. T. S. Hunt to 
contain, in 1000 parts, 38. 7315 of chloride of sodium,-and would 
be far superior to eithor of them for the manufacture of salt, in that 
it contains a very much smaller amount of the deliquescent chlor-
ides of calcium and magnesium. 

3.-W ater from a spring at Hal ow ell Grant, about eight or nine miles Water froGm 
Halowell rant, 

north of the town of Antigonish, Antigonish County, Nova Scotia. Nova Scotia. 

The sample was kindly procured and forwarded-October, 1884-
by Henry P. Hill, E sq., of Antigonish . The spring in question 
rises from rocks which are most probably of Lower Carboniferous 
age. 

Mr. Hugh Fletcher, at whose instance the sample in question 
was collected, informs me that this water is drunk for a variety of 
ai lments, and, as it is asserted, with beneficial results. 

It was found to contain a very appreciable amount of suspended 
matter. This was removed by :filtration. The filtered water, when 
viewed in a column two feet in length , was found to have a faint 
brownish tinge. It was inodorous and devoid of any special taste. 
The suspended matter of 1000 parts of the water contained an 
amount of iron corresponding to · 0021 of ferric oxide, the same was, 
in all probability, at one time present in the water as ferrous car
bonate. The specific gravity of the water at 15°·5C. was found to 
be 1000 ·53. 

Agreeably with the results of an analysis conducted by Mr. A 
1 

. t· 
na ys1s o . 

Frank D. Adams, the :filtered water contained in 1000 parts:-
Potassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0087 
Soda .. .. ... .-... ........ ....... ..... .... ........ .0±20 
Lime . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1768 
Magnesia .......... . . ...... ... . .. .... . ... ... . 
Alumina ........ ..... .....•........... ..... .. . . 
Ferrous oxide .... .... ............ . .. . . ........ . 
Sulphuric acid. . . . . . . . . . . . . . . . . . . . . . . .... ..... . 
Phosphoric acid . . . . . . . ........... . ............ . 
Carbonic acid . . .... ... ...... . ................ . . 
Silica ......... .... ......... ... ...... ..... .... . . 
Chlorine ..............•. ....... . ... . ... ... ..... 
Organic matter ... ... . ............ · ........ · · · · · 

Less oxygen equivalent to chlorine .... .. . .. .. .. . 

r 

.0141 

.0005 

.0015 

.1993 
traces. 
.0989 
.0081 
.0547 
traces . 

. 60±6 

.0123 

.5923 
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The foregoing acids and bases are most probably combined in 
the water as follows:-

(Carbonates calculated as mono-carbonates, and all tbe salts estimated 
as anhydrous.) 

Chloride of potassium .. .... ... ... . .. .. ........ .. 
" sodium ................... . ........ . 

Sulphate of lime ............................... . 
Carbonate of lime .............................. . 

" magnesia . ......................... . , 
" iron .... .......................... . . 

Alumina ...................................... . 
Silica ..................................... ' .... . 
Phosphoric acid ............................... . 
Organic matter ................................ . 

Total dissolved solid matter, by direct experiment, 
dried at 180°C., O. 5383. 

.0137 

.0793 

. 3388 

.0666 

.0296 

.0024 
.0005 
.0081 
traces. 
traces . 

. 5390 

Carbonic acid, half-combined........ . . . . . . . . . . . . .0457 
, free .. .. .. . ... .. . .. .... ... ... .... .0075 

.5922 
Chlorine in excess of that required by the potassium 

and sodium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0001 

.5923 

An Imperial gallon of the water would contain :-

(Carbonates calculated as anhydrous ti-carbonates, and the salts without 
their water of crystallisation.) 

Chloride of potassium ......................... . 
'' sodium ...... ..................... . 

Sulphate of lime .............................. . 
Bi-carbonate of lime . . . . . . . . . . . . . . . . . . . . . . . . . 

magnesia ........... ...... , ....... . 
" iron ............. .. ...... ...... . ... . 

Alumina ..................... .. .............. . 
Silica ........................................ . 
Phosphoric acid . . . . . . . ........................ . 
Organic matter ... ... .......... ............... . 

Grains. 
.959 

5.551 
23 .716 
6. 713 
3.157 

.231 

.035 

.567 
traces. 
traces. 

40.929 
Carbonic acid, free...... . . . . . . . . . . .. . . .. . . . . . .. .525 

41.454 

This water belongs to the sixth class of Dr. T. Sterry Runt's 
classification of mineral waters. (Geology of Canada, 1863, p. 
531.) 
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4.-Water from Silver Islet mine, Lake Superior, Ontario. 
collected by Capt. Trethewey at the instance of Dr. 

It was Water from 
Silver Islet 

A. R. C. Mine,,Lake 
Super10r. 

Selwyn. 
The islet-which lies at a distance of about half a mile from the 

north shore of the lake, and six miles east of Thunder Cape-con
sists of part of a dyke of cliorite which cuts the nearly horizontal 
dark colored slates of the Animikie series. It is traversed by a 
vein consisting of calcite, dolomite, :fluorite, and quartz. The 
silver occurs both native and as argentite. Other associated 
minerals are tetrahedrite, domeykite, galenite, sphalerite, pyrite, 
chalcopyrite, erythrite, and annabergite. The workings at the 
date of collection of the water, summer, 1882, had been carried to 
a depth of about eleven hundred feet. 

The water contained some suspended matter which on examina
tion was found to be, for the most part, of an argillaceous nature. 
This was removed by filtration. The filtered water was colorless 
and odorless; it tasted strongly saline, with a slightly bitte1· after
taste; reaction, neutral. The specific gravity of the water at 
15°·5C. was 1028 · 48. 

An analysis by Mr. Frank D. Adam showed it to contain-in A 1 . f na YSIS 0. 

1000 parts by weight:-
Potassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2895 
Soda. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 9138 
Lime ..... .. ........ , .......................... 8.8186 
Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5451 
Sulphuric acid...... . . . . . . .. . . . . . . . . .. . . .. . . . . .. . 0395 
Carbonic acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0540 
Chlorine ..... ..... .............................. 22. 3057 

40.B662 
Lees oxygen equivalent to chlorine . . . . . . . . . . . . . . 5. 0323 

35.9339 
Total dissolved solid matter, by lirect experiment, dried at 180°C., 35 ·9566. 

The foregoing acids and baBes are most probably combined in 
the water as follows :-

(Carbonates calculated as mono-carbonates, and all the salts estimated 
as anhydrous.) 

Chloride of potassium . . . . . . . . . .. . . .. . . .. . . . . . . . . .4582 
" sodium ............................ . 16.8098 

calcium ........ . ....... ........... .. 17. 0867 
magnesium.. . . . . . . . . . . . . . . . . . . . . . . . . 1. 2937 

Sulphate of lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0672 
Carbonate of lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2936 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0540 
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The water was found to contain a trace of manganese and a 
minute trace of cobalt. Alumina and iron were absent. The 
quantity of the water at the disposal of the operator was too 
limited to admit of its being tested for bromine and iodine. There 
is an excess of 0 .1644 lime; this might, not improbably, be pre
sent as carbonate-it has been thus represented above. 

This water belongs to the first class of Dr. T . Sterry Runt's 
classification of mineral waters (Geology of Canada, 1863, p. 531.) 

IRON ORES. 

M;agnetitefrom 5.-Magnetic iron-ore found on the property of Mr. R. W. Bulkeley, 
Digby, Nova . . · 
Scotia. about two miles from the port of Digby, on the road leadmg 

Partial analysis 
of. 

from Digby to Broad Cove, Digby County, Nova Scotia. It occurs 
in Triassic trap. The locality has been examined (November 
1884) by Mr. R. W. Ells, of this Survey, and he is inclined to 
think that the ore occurs in sufficient quantity to be of economic 
importance. The specimen examined was received from Colin 
Campbell, Esq., of Ottawa. 

Massive, structure for the most part coin pact, occasionally, here 
and there, finely crystalline: it contained numerous inclusions of 
milky-white, more rarely colorless, transparent quartz. Color, 
black with a faint reddish-brown tinge; streak, brownish-black. 
Readily attracted by the magnet. 

Determinations-by Mr. F. D. Adams-of the more important 
constituents gave (after drying at 100°C.-Hygroscopic water 
= 0.213 per cent,) the following results: 

Ferric oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52. 220 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. 376 
Titanium dioxide................... . . . . . . . . . . . . traces 
Phosphoric acid....... . . . . . . . . . . . . . . . . . . . . . . . . . . .072 
Sulphur............. . . . . . . . . . . . . . . . . . .. . .. . . . . . . .021 
Insoluble matter ................................ 26.872 

Metallic iron, total amount of .................... 49.291 
Phosphorus......... . . . . . . . . . . . . . . . . . . . . . . . . . . . .031 
Sulphur........................................ .021 

Magnetite from 6.-Magnetic iron-ore from the thirteenth lot of the tenth range of 
Bagot, Ontario. Bagot, County of Renfrew, Ontario. The specimens here referred 

to were received from C. F. Gildersleeve, Esq., of Kingston. The 
one first sent consisted of a single fragment, weighing one pound 
six ounces, and answered to the following description : 

Massive, structure fine-granular-minute octahedral crystals of 
magnetite, more or lesa isolated or in small aggregations, occur 
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scattered through the mass. Color, dark steel-grey. Streak red- Magnetite fr~m ' Bagot, Ontario, 
dish-bt·own. Readily attracted by the magnet. It consisted, continued. 
apparently, of a mixture of crystalline magnetite and hematite. 

This was subsequently replaced by another sample which was in 
the form of moderately coarse powder and stated to consist of 
matet·ial taken from various parts of the·exposure. As an analysis 
of this was deemed more likely to convey some idea of the general 
quality of the ore than that of one of the preceding specimen, it 
was the one selected for examination. It was strongly magnetic 
and afforded a black streak. 

A partial analysis-by Mr. F. D. Adams-showed it to contain Partial analysis 
(after drying at 100°C.-Hygroscopic water= 0.104 per cent.) as of. 
follows: 

Ferric oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 . 354 
Ferrous oxide. . . . . . . . . . . . . . . ..... ..... ....... . . . 
Titanium dioxide . .... ..... ... .... . .. ......... .. . 
Phosphoric acid ............... -~ ............... . 
Sulphur ....................................... . 
Insoluble matter ............................... . 

25 .463 
none 

.163 

.207 
14.590 

Metallic iron, total amount of. . . . . . . . . . . . . . . . . . . . 59. 953 
Phosphorus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 071 
Sulphur.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 

The ratio of ferric oxide to ferrous oxide in this sample of the 
ore, is almost identical with that required by theory for magne
tite. The insoluble matter consisted, for the most pai·t at least, of 
the variety of hornblende known as actinolite. 

COPPER ORES. Copper ores. 

7.-From the eleventh lot of the fifth concession of the township offCoppeMr·Px~te 
rom cKun, 

McKim, District of Nipissing, Ontario. Collected by Dr. A. R. C. DN\st.riqt of 
l])lSSing, 

Selwyn. Ontario. 

The sample was taken from an exposure in a cutting on the line 
of the Canadian Pacific Railway, ·at which place the ore-bearing 
rock or vein was found to have a width of forty yards: it is repor
ted that the vein has been traced for a considerable distance on 
both sides of the track. It consisted of magnetic-pyrites and 
copper-pyrites, in association with a dark-grey fine-grained diorite 
and a greyish-green chloritic schist; a few of the fragments were, 
in parts, coated with hydrated peroxide of iron. Some specimens 
of the magnetic-pyrites from this deposit contained numerous 
flakes of molybdenite; this mineral was not, however, observable 
in any of the fragments composing the sample under consideration. 
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Partial It was found to contain:-
analysis of. 

Manganese 
ores. 

Psilomelane 
from Albert 
County, New 
Brunswick. 

Partial 
analysis of. 

Gold and silver 
assa.ys. 

After drying at 100° C., (Hygroscopic water = 0.085 per cent.) 

Iron.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. 35 per cent. 
Copper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . 08 " 
Sulphur. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 18. 69 
Insoluble matter-gangue ................ 36.63 

The above 9.08 copper requires, theoretically, 8.02 of iron and 
9.17 of sulphur, therewith forming 26.27 copper-pyrites, the bal
ance of the sulphur 9.52 may, for all practical purposes, be 
regarded as present in the form of magnetic-pyrites. 

This ore was also assayed for gold and silver and with . the 
results stated under Gold and Silver Assays, Assay No. 5. 

MANGANESE ORES. 

8.-From Gowland Mountain, Elgin, Albert County, New Brunswick. 
Forwarded to tbe Survey by Mr. J. L. Harris. 

This specimen consisted of psilomelanc in association with a 
trifling amount of pyrolusite; it contained numerous small angu
lar fragments of a reddish or greyish crypto-crystalline quarizite, 
much of the ore in consequence assuming the character of a well 
defined breccia. The specimen, which was made up of numerous 
fragments, weighed a little over thirty-seven and a-half pounds; 
the whole of this was reduced to coarse powder and a fair average 
sample prepared from the same. A. partial analysis afforded Mr. 
F. D. Adams the following results: 

After drying at 100° C., (Hygroscopic water = 0.855 per cent.) 

Manganese dioxide-available . . . . . . . . . . . 50. 21 per cent. 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 06 " 
Insoluble residue..... . .. .. . ............ 33. 78 

Agreeably with the results ofa qualitative examination, this ore 
would appear to contain a very appreciable percentage of baryta. 

GOLD AND SIL VER ASSAYS. 

PROVINCE OF NEW BRUNSWICK. 

N
ProVlB·nce of. k 1.-The following specimen was examined for G. G. King, Esq., it was 

ew runsw1c 
not labelled, so that the exact locality is not known-it is presum-
ably from Queen's County. 
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A white translucent quartz associated with a small quantity of Gold and silver 
' assays, cont. 

a dark-grey, almost black hale,-carrying a little iron-pyrites: it 
was in parts coated with ferric hydrate. 

It contained neither gold nor silver. 

PROVINCE OJ;' ONTARIO. 

Assays Nos. 6 to 13 inc. were conducted by Mr. F. D. Adams. 

2.-From the township of Artemisia, Grey County. 
S. Sproule, Esq. 

Examined for T. Provii:ice of 
Ontario. 

It consisted of a white translucent quartz carrying iron pyrites, 
the latter constituted, approximately, two-thirds, by weight, of 
the whole. Weight of specimen, rather more than one ounce. It 
was found to contain: 

Gold . ....... .... None. 
Silver ........... 0. 364 of an ounce to the ton of 2,000 lbs. 

3.-Specimen of band in centre of vein, Huronian mine, Jackfish 
Lake, township of Moss, District of Thunder Bay, Lake Superior. 

An olive green chloritic schist canying iron-pyTites, in asso
ciation with a white translucent quartz. Weight of sample 
thirteen ounces. 

It contained neither gold nor silver. 

4.-From location R. 71, Osinawe Lake, west of Partridge Lake, and 
west-north-west of Thunder Bay, Lake Superior. Received from 
W. A. Allan, Esq. 

The specimen, which was stated to be a fair average of a large 
bulk of the ore, was made up of numerous small fragments: these 
consisted for the most part of a milky-white quartz, in parts 
stained with fel'ric hy<ll'ate, carrying a little galena and iron
pyrites; other fragments consisted of a translucent quartz traver
sed by numeL"ous fissut"cs filled with ferric hydrate, imparting to 
the whole a flesh-red color; these fragments also carried a little 
iron-pyrites. Assays showed it to contain : 

Gold. . . . . . . . . . . . 2. 042 ounces to the ton of 2,000 lbs. 
Silver. . . . . . . . . . . 1. 225 " " 

5.-From lot eleven, concession five of the township of McKim, District 
of Nipissing. 

This specimen has been described under Copper Ores, Analysis 8. 

It waR found to contain: 
Gold ..... .. , . . . . mere traces. 
Silver. . . . . . . . . . . 2 .187 ounces to the ton of 2,000 lbs. 
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Gold and silver 6.-This and the followino- seven specimens were collected by 1'1r E a.ssays, cont. ' b ' · · 

Province of D. Ingall. 
Ontario, cont. Iron-pyrites taken from a three feet vein of quartz, Cape Vic

toria, L ake Superior . 
The pyrites, which was fine to coarse crystalline, separated from 

associated gangue, was found to contain : 

Gold . . . . . . . . . . . . 0 .117 of an ounce to the ton of 2,000 lbs. 
Silver .... ....... ·7 .455 ounces c. 

'7.-Taken from a quartz band, northern end of Jackfish Bay, Lake 
Superio1·. 

Finely crystalline iron-pyrites associated with a li ttle copper
pyrites and chlorito. It contained : 

Gold ............ none. 
Silver .... .. .... . 0. 350 of an ounce to the ton of 2,000 lbs. 

8.-From an island in Terrace Bay, L ake Superior. Taken from 
quartz stringers said to carry a considerable proportion of t his 
rninel'al. 

A coarsely crystalline iron-pyrites. Assays gave:

Gold. . . . . . . . . . . mere traces. 
Silver . . . . . . . . . . . O. 204 of an ounce to the ton of 2,000 lbs. 

9.-From Hel'on Bay, Lake Superior. 

A rudely banded mixture of greyish translucent quartz, reddish 
colored felspar, finely crystalline iron-pyrites, and a small quantity 
of a chloritic mineral. 

It contained neither gold nor silver. 

10.-From a vein two to six inches thick at Still River, Lake Superior. 

A fine crystalline iron-pyrites. 

It contained neither gold nor silver. 

11.-From Jackfish Bay, north shore of Lake Superior. 

An association, in about equal proportions, of greyish translucent 
quartz and a reddish colored felspar . It contained a trifling 
amount of finely di sseminated iron-pyrites. Assays gave: 

Gold .. . ..... distinct traces. Silver ... . .... none. 

12.-From a location near Lac des Milles Lacs, District of Algoma. 

An association of a finely crystalline iron-pyrites and a bluish 
ferruginous magnesite. 

It contained neither gold nor silver. 
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13.-Taken from a one foot quartz vein, vicinity of Sault Ste. Marie Gold and sifrer 
, RSSfLYS, cont. 

District of Algoma. Province of 

A fine grained mixture of iron-pyrites and gl'eyish translucent Ontario, cont. 

quartz. Assays showed it to contain : 

Gold. . . . . . . . . . . . trace. 
Silver. . . . . . . . . . . 0. 292 of an ounce to the ton of 2,000 lbs. 

14.-From the Arctic mine, Black Bay, Lake Superior. 

A moderately fine crystal line galena-through which was dis
seminated a little iron-pyrites-in a gangue of quartz, intermixed 
with which was a trifling amount of a ferrnginous dolomite. 
Weight of specimen, nine and three-quarter ounces. It was found 
to contain: 

Silver . . . . . . . . . . . ....... ... . ................. traces. 

15.-From Current River, north-west cornet· of location B, township of 
Mcintyre, Thunder Bay, Lake Superior. Received from J. Dewe, 
Esq. 

Zinc-blende in a gangue consisting of a coarse erystalline calcite, 
a light grey shale and a little qual'tz. Weight of specimen, two 
pounds one ounce. It contained: 

Silver. . . . . . . . . . . O. 073 of an ounce to the ton of 2,000 lbs. 

NORTH-WEST TERRITORY. 

l6.-F1·om Ghost River, about fifty miles west of Calgary. 

A dark, faintly purplish, grey colored limestone, carrying a 
large amount of iron-pyrites. Weight of specimen, thirteen 
ounces. Assays showed it to contain: 

Gold . ....... ·. . . . traces. 
Silver ...... .. .. . O. 729 ounce to the ton of 2,000 lbs. 

17.-From Bow River, Rocky Mountains. Received from Mr. Olef 
Johnson. 

Copper-glance, in parts coated with green carbonate of copper, 
associated with a small quantity of calcite and quartz. Weigh~ of 
speeimen, six and a-half ounces. It was found to contain : 

Gold . . . . . . . . . . .. traces. 
Silver .. ..... .... 9. 989 ounces to the ton of 2,000 lbs. 

18.-From "Storm" or "Copper" Mountain, Rocky Mountains, west
ern part of the district of Alberta. Collected by Dr. G. M. Dawson. 

A gossan. Weight of specimen, six and three-quarter ounees. 
It contained neither gold nor silver. 

North-west 
Territory. 



Gold and silver 
assays, cont. 

Province of 
British 
Columbia. 
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PROVIN CE OF BRITISH COLUMBIA. 

19.-This and the three following specimens arc from Tunnel Moun
tain, nine miles west of summit of Rocky Mountains. They were 
taken from different parts of what was stated to be an cx~ensive 
deposit. Received from Mr. T. S. Higginson. 

This specimen consisted of an exceedingly fine granular galena. 
It was found to contain :-

Gold . . . . . . . . . . • • Traces. 
Silver. . . . . . . . . . . 3 . 996 ounces to the ton of 2,000 lbs. 

20.-.A. fine to moderately coarse crystalline galena, through which 
was disseminated a trifling amount of copper-pyrites; it did not 
contain any readily discernable gangue. Weight of specimen, ten 
ounces. Assays gave:-

Gold . . . . . . . . . . . Traces. 
Silver .... .... ... 4 .010 ounces to the ton of 2,000 lbs. 

21.-.A. coarsely c,rystalline galena, associated with a little copper
pyrites, in a gangue of quai·tz and calcite-in parts coated with 
ferric hydrate, and hero and there stained with blue and green 
carbonate of copper; the gaugue constituted but a very small pro
portion, by weight, of the whole. Weight of specimen, five 
ounces. It containeu :-

Gold . . . . . . . . . . . Traces. 
Silver . . . . . . . . . . . 11. 302 ounces to the ton of 2,000 lbs. 

22.-.A. fine to coarse crystalline galena, associated with a small quan
tity of iron pyrite:>; it contained but a very trifling amount of 
gangue. Weight of specimen, one pound seven ounces. Assays 
showed it to contain :-

Gold . . . . . . . . . . . . Traces. 
Silver. . . . . . . . . . . 3 . 281 ounces to the ton of 2,000 lbs. 

23.-From Otter Tail Creek, thirty-eight miles west of summit of 
Rocky Mountains, and one mile souLh of the track of the Canadian 
Pacific Railway. This and the four following specimens were 
received from Mr. T. S. Higginson . 

.A. white translucent quartz in association with calcite, carrying 
a coarsely crystalline galena and a little copper pyrites; it was in 
parts coated with ferric hydrate. The metallic sulphide consti
tuted, approximately, forty per cent., by weight, of the whole. 
The sample, which was made up of numerous fragments, weighed 
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two pounds seven ounces. 
to contain:-

A fail' average of the whole was found Gold and silver 
assays, cont. 

Gold . . . . . . .. . . .. Traces. 
Sih er.. .. . . . . . . . 3. 281 ounces to the ton of 2,000 lbs. 

·24.-Fi·om the same locality as the preceding specimen. 

It consisted of an association of a coarse crystalline galena and 
copper-pyrites, in a gangue of white translucent quartz with a 
little calcite; it was in parts coated with green carbonate of cop
per and ferric hydrate. The metallic sulphides constituted, 
approximately, seventy-five per cent., by weight, of the whole. 
W oig h t of the specimen, two pounds fifteen ounces. It con
tained :-

Gold . . .. . . . . .. . . Traces. 
Silver ........ . .. 5 .833 ounces to the ton of 2,000 lbs. 

·25.-Also from the same locality as No. 23. 

Province of 
British 
Columbia, cont. 

It consisted of copper pyrites in a gangue of white translucent 
quartz; it was in parts coated with green carbonate of copper 
and ferric hydrate. The metallic sulphides constituted, approxi
mately, thirty-nine per cent., by weight, of the whole. Assays 
gave:-

Gold. . .. . . . . . . .. Traces. 
Silver. . . . . . . . . . . 0 .171 of an ounce to the ton of 2,000 lbs . 

. 26.-From a mountain on the Kicking Horse River, on the line of the 
Canadian Pacific Railway, forty-nine miles west of the summit of 
the Rocky Mountains. 

A ferl'uginous dolomite in association with small quantities of a 
white translucent quartz, and a pale apple-green talcose mineral, 
and a little calcite; it contained a few specks of iron pyrites, and 
was in parts coated with ferric hydrate; the whole pl'eE'jented a 
more or less weathered appearance. Weight of sample, which 
consisted of numerous fragments, one pound two ounces. 

It contained neither gold nor silver. 

:27.-From Fifteen Mile Creek, Selkirk Mountains. 

A white translucent quartz, carrying small quantities of copper 
pyrites and a trifling amount of a mineral which, in appeal'ance, 
much resembled tetrahedrite (but which was not identified, as it 
was considered that the abstraction of a sufficient amount of the 
material to enable this to be done might not improbably injure 
the specimen for assay) ; the whole was more or less seamed and 



Gold and silver 
assays, cont. 

Pro.-ince of 
British 
Columbia, cont. 
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coated with blue and green carbonate of copper and ferric hydrate. 
Weight of specimen, one ounce. Assays showed it to contain :-

Gold . . . . . . . . . . . . Traces. 
Silver. . . . . . . . . . . 2. 552 ounces to the ton of 2,000 lbs. 

28.-From the "International" claim, west side of Kootanie Lake. 

A somewhat coarse crystalline galena, associated with a trifling 
amount of quartz. 'Veigh t of specimen, three-quarters of an 
ounce. This and the five following specimens were received from 
Mr. Fernie. It was found to contain:-

Gold . . . . . . . . . . . Traces. 
Silver ........... 10. 719 ounces to the ton of 2,000 lbs. 

29.-From Bull River, above the bridge. Reported as occurring in 
large quantity. 

A massive, very fine granular haematite, seamed throughout 
with blue, and occasionally a little green carbonate of copper. 
Weight of specimen, four and a-half ounces. 

It contained neither gold nor silver. 

30.-From the "Blue Bell" claim, east side of Kootanie Lake. 

The specimen, which weighed one and three-quarter ounces, 
consisted of an intimate a sociation of iron-pyrites and ferric 
hydrate, in parts incrusted with an efflorescence of ferrous sul
phate, which latter was present in very notable quantity. The 
pyrites constituted, approximately, two-thirds, by weight, of the 
whole. Assays gave:-

Gold. . . . . . . . . . . . Traces. 
Silver. . . . . . . . . . . 1. 823 ounces to the ton of 2,000 lbs. 

31.-From the "Lu-lu" mine, west side ofKootanie Lake. 

A coarse crystalline galena; it did not contain any readily dis
cemable gangue. Weight of specimen, five ounces. Assays 
showed it to contain :-

Gold. . . . . . . . . . . . Traces. 
Silver ........... 15.458 ounces to the ton of2,000lbs. 

32.-From mountains neai· Lower Columbia Lake. 

Consisted of chalcocite, seamed and coated with green and blue 
carbonate of copper; it contained but a very trifling amount of 
gangue, consisting of quartz. Weight of specimen, three ounces. 

It contained neither gold nor silYer. 
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33.-From the Spilimichine RiYer, Purcell Range. 

27 M 

Hold and silver 
assays, cont. 

A fine crystalline galena, through which was disseminated a Province of 

11 t 't f . 't 't t . d t ':fl' t Briti•h sma quan i yo u·on-pyn es: I con ame a very n mg amoun Colu~ibia,cont. 

of gangue, consisting of quartz and a ferruginous dolomite. 
Weight of specimen, eight and a-quarter ounces. It containeu :-

Gold... .. .. . . .. .. Traces. 
Silver. . . . . . . . . . . 8. 09-! ounces to the ton of 2,000 lbs. 

34.-From the Briscoe Range, Rocky Mountains, op1)osite lower end 
of Upper Columbia Lake. Received from Mr. D. Griffith. Re
ported as occurring in large quantity. 

It consisted of chalcocite and bornite, with some blue and green 
carbonate of copper and a little copper-pyrites, in association with 
a colorless sub-transparent to transparent quartz. The gangue 
constituted but a small proportion, by weight, of the whole. 
Weight of specimen, one pound seven ounces. 

It contained neither gold nor silver. 

35.-From N ashwaak River, near Rocky Brook. 

A milky white quartz, in parts stained with ferric hydrate ; 
some of the fragments were thickly coated with this latter. 
Weight of specimen, one pound one and a-half ounce. 

It contained neither gold nor silver. 

36.--From Cross River, White Man's Pass, Rocky Mountains. Col
lected by Dr. G. M. Dawson. 

A white translucent quartz, carrying a little copper-pyrites; it 
was in parts stained with green carbonate of copper and ferric 
hydrate. ·weight of specimen, thirteen and three-quarter ounces. 

It contained neither gold nor silver. 

37.-From the Snow-flake vein, Columbia River. Received from Mr. 
W. Grier. 

A milky white quartz, with numerous cavities and seams filled 
with ferric hydrate, and here and there a few specks of il'on
pyrites. Weight of specimen, two and a-quarter ounces. 

It contained neither gold nor silver. 

38.-From Cross River, near Upper Forks. Collected by Dr. G. M. 
Dawson. 

A white, somewhat coarsely crystalline dolomite, in parts 
stained and coated with hydrated peroxide of iron. Weight of 
specimen, four and a-quarter ounces. 

It contained neither gold nor silver. 
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Gold and silver39.-From Beaver Creek Columbia River. Received from Mr. T. S. 
assays, cont. ' 

Higginson. 
Province of ' 

CBr1itishb. 
0 

t A white translucent quartz associated with a small quantity of o um ia, c n . 
a greyish hydrous mica; the greater number of the fragments 
were thickly coated with hydrated peroxide of iron. Weight of 
specimen, three pounds two ounces, 

It contained neither gold nor silver 

40.-From the" Queen Mine," Yale Creek, two miles north of the town 
of Yale. Taken from the surface, at mouth of tunnel. 

The material examined consisted of picked specimens taken 
from a sample, weighing thirteen pounds, of the ore forwarded for 
exhibition. Some fragments eonsisted of white translucent quartz 
carrying iron-pyntes, galena and a little zinc-blende,-others con
sisted of a greyish, somewhat fine granular quartz, in connection 
with a greyish-green to bright green chromiferous serpentine and, 
more immediately associated with the latter, some graphite; the 
whole contained a good deal of finely disseminated iron-pyrites. 
Assays showed it to contain: 

Gold ............ traces. 
Silver. . . . . . . . . . . 0. 292 of an ounce to the ton of 2,000 lbs. 

41.-Also from the" Queen Mine," Yale Creek. Taken one hundred 
and eighty feet in from mouth of tunnel. 

The material examined comiisted of picked specimens taken 
from a sample, weighing forty-eight pounds,' of the ore forwarded 
for exhibitfon. It consisted of an association of zinc-blende and 
iron-pyrites, with a small quantity of white translucent quartz and 
a trifling amount of a greyish-white ta.lcose mineral. The speci
men assayed contained but very little gangue. Assays gave: 

Gold . . . . . . . . . . . . traces. 
Silver. . . . . . . . . . . 2. 800 ounces to the ton of 2,000 lbs. 

42.-From Fifteen Mile Creek, about six miles from its entry into 
the Columbia River, Selkirk Mountains. 

A milky-white quartz thickly coated with ferric hydrate. Weight 
of specimen, thirteen ounces. This and the two following speci
mens were received from and examined for Mr. T. S. Higginson. 

It contained neither gold nor silver. 

43.-From ten miles west of summit of Selkirk Range, and about one 
and a-half mile from the line of the Canadian Pacific Railway. 

A coarsely crystalline galena, associated with a trifling amount 
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of copper-pyrites and calcite. Thi;; specimen-a very l:!mll. ll one Gold and silve r 
' assays, cont. 

weighing only one ounce,-was found to contain: Province of 
Gold.. . . . . . . . . . . distinct traces. 
Silver. . . . . . . . . . . 79. 956 ounces to the ton of 2,000 lbs. 

44.-From Spilimichine Creek, Columbia Rivei-. 

.A. very fine granular galena. It contained but a trifling amount 
of gangue. Weight of specimen, one pound two ounces. Assays 
showed it to contain: 

Gold . . . . . . . . . . . . traces. 
Silver ........... 4.667 ounces to the ton of 2,000 lbs. 

MISCELLANEOUS MINERALS. 

1.-Galenite.-From the Silver Islet mine, Lake Superior, Ontario. 

British 
Columbia, cont. 

Miscellaneous 
minera1 s. 

The specimen in question-which was presented to Mr. E. D. Galenite from 
I ll b M R T h . . i . h M fSilverislet uga y r. . ret ewey, JUn., as a uonat10n to t c useum o Mine,_ Lake 
the Survey,-was taken from a vug in the five hundred and sixty Superwr. 
foot level , i:;outh of the main shaft. It was an aggregation of more 
or less perfect octahedra, the axes of some of which were five 
centimetres in length. .A. portion of one of the crystals was, as a 
matter of interest, assayed for silver, and found to contain 0. 011 
per cent. of that metal. Mr. Trethewey stateti that sometimes ru; 

much as a thousand pounds of galena, in the form just referred to, hai; 
been taken out of one of these crevices or v ugs, and that these have 
been met with, from time to time, in nearly every level in the mine. 

2.-Witherite.-From the Twin City mino, near Rabbit Mountain, Witherite from 
T . . b M D I 11 fTwinCity hunder Bay, Lake Supenor. Collected y r. E. . nga o Minot Thunder 
this Survey. He informs me that it occuri; in a silver-bearing ~~~eri~~· 
vein, consisting, for the most part, of calcite and quartz, wlth some 
fluorite,-the silver occurs both native and as argentite. The 
specimen was in the form of radiating crystalline globular concre-
tions-one fragment exceeded a pound in weight. The examina-
tion was conducted by Mr. F. D . .A.dams. 

So far as I am aware, this is the first time that thit:i mineral has 
been met with in Canada. 

3.-Molybdenite.-Some well crystallized ;;pecimens of this mineral, Molyhdenite 
from lots one and two of the third range of .A.ldfield, Pontiac County, fii~itc13~~~~;,, 
have been presented to the Museum of the Survey by Mr. R.H. G. P. Que. 
Chapman. Some of the less perfect were of considerable dimen-
sions, one measured about eleven centimetres across, and weighed 
close upon two and a-half pounds-of the smaller, an almost perfect 
and very handsome crystal, and which was in the form of a tubular 
hexagonal prism, measured very nearly five centimetres across. 
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