IT.—SoME ANALYSES OF NovAa Scoria CoOALS AND OTHER
MixeraLs.—By E. Giuein, Jr.,, LL.D,, F.R. 8. C., Inspec-
tor of Mines, Halifax, N. S.

(Communicated March 8th, 1897.)

I purpose this evening to give you a few analyses of Nova
Scotia minerals which are of interest.

A set of analyses of Coals from the three seams worked at
Springhill by the Cumberland Railway and Coal Company were
given me some months ago. They are as follows, and taken
from the workings at a depth of from 800 to 1000 feet:

East or No. 1 Slope-——Black or Main Seam :

Moisture.....ovevevenennnene ceeean eeene 202
Volatile combustible ma.tter ............. 1894
Fixed Carbon....... ¢ SR 6 SR § ... 7529
7 ) ... 375

10000
Sulphur ............. eszeihze Sk, SxaZAIOEATE & Anard 114

West or No. 2 Slope—South Seam. Sample No. 1, from
upper division of seam :

MoOIStULe & oo rr it ienr e ennrnnnens 141
Volatile combuqtl ble matter ...... vevv.. 2793
Fixed Carbon s s vossms 5 ¢ cemgss § 8 6747
Ash ....... Cesteeaare et vee.. 319

100 00
Sulphur ..... Sresam LS & sapyasens rreacaes . 58

West or No. 2 Slope—South Seam, lower division of seam:

Moisture ......cvvinvnen. ve teereresa.. 151
Volatile combustible matter....... TRATEY 2844
Fixed Carbon « caewss ¢ siawises s » siaaees » 65'38
A o i it i 4 G7

10000
Sulphur ... e 61
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North or No. 3 Slope—North Seam :

MOIStUTE, & & somvwivne o v siarsidias 3 s 5 sEaTas 271
Volatile combustible matter.............. 2841
Fixed Carbon ........ccciiiiiinnnnnn 6469
ABN e & 5 swmwsees & peassws o v sraE b . 419

100:00
DUIPHUT & s cwwwsi s s sosivn o s powms R °79

Analyst—J. T. DoNALD, Montreal.

These analyses show the coals to be of excellent quality.
The amounts of ash and sulpher are small, and that of the fixed
carbon is large.

These analyses are interesting when compared with a set of
analyses of the same seams made by me in the year 1881, and I
believe not hitherto published, and with an analysis of the
Black seam made by me in the year 1880, and published in the
Transactions of the North of England Institute of Mining
Engineers, in a paper on Canadian Coals, giving a full set of
analyses of Nova Scotia coals, their ashes, ete.

The analyses made in the year 1881 are as follows : —

East Slope—Black or Main Seam :

MOISbUYe ousin via o sauinsosata s s ainne vesenenaes 386
Volatﬂe Combustlble Matter, Fast Coking.. 3565
«“ Slow “ .. 26't6

Fixed Carbon ............ Fast “ .. 5900
« o s i s s b Slow “ .. 6523
ARG ¢ sinerenres v Byoesnisin PR X 151
Specific Gravity .............c.0vin.. 1-29

Theoretical Evaporative Power.......... 8858 lbs,
West Slope—South Seam :—

MOISEIE: o wm e svn vuemes s« o e . 1399
Volatile Combustlble Madtter, Fast’. Coking. 34-808
“ “ Slow «“ , 31225
Fixed Carbon ........ vesa.Fast ¢« ., 58003
il W mes o 8 SEisae Slow =~ « . 61586

- <) 1 SR Ceeierraranean 5790
Sulphur ... ..iciiiiiiiiann. Ses S weni 808

’l‘heoretlcal Evaporatlve Power.....ovav. 846 lbs.
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North Slope—North Seam :

MOtsturs ws : somes v « v » svmees § aw 1625
Volatile Combustible Matter, Fast Coking. 33401
e s “  Blow ¢ . 28672
Fixed Carbon ......... ..Fast  « . 60701
“ B e steeeneis o ssus Slow « . 65431
AW ¢oenms s g s s o el ¥ 3 R S 5 e 4272
SOIEHUE 0y o peswa s o sesvns 3o 5 v w s 783
Theoretical Evaporative Power......... . 899

The analysis of the Black seam made in the year 1878 has a
complete sample column of coal representing the whole seam as
then worked. A companion column was presented to the
museum of the Geolegical Survey at Ottawa. The section of the

seam was as follows :—
Feet. Inches.

Top coal, a little coarse.............. 1 7
Coal,, :g00d v s 5 vircrwn o s dmmisin s 5 sve 1 23
Fire clay parting......... Birnca o fomcid — 0%
Conligood wews 5 v semges s sommms ¥ 5 g — 8
Coal, good .......... ote wiasazaaiain o siscwir L 6
Fire.clay parting.................. — 6
Coal, a little coarse....... D s s — 9
Coal, good ... ... ittt — 11
Fire clay parting....... R SRR — 1
Coal,, ig00d S o saommmn s s onomsen » siomoe 2 2
Coal, good, one inch soft ............ — 3
Coal; coarse s vosns 56 sis SN S A — 81
Total ....... S — 10 43

I need not repeat here the minute description given then of
the various layers. It may be stated that the coal of the sample
was bright, with occasional cale-spar and pyrites films, with
somewhat irregular fracture. In the vicinity of the point in the
mine where the sample was taken a large amount of coal was
beautifully iridescent, recalling that splendid mineral Chry-
socolla.  Samples of this when analysed with the means at my
disposal did not give a reason for the coloring. It may have
been due to some process of oxidation of iron pyrites.
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Each band of eaal was analysed with the following results :

BaND, No. 1. 2. 3. |4 |5 |6 |78 |q
MOISEUT® + . evenns vrreeeievenennnnes| 98| 76| 121 | .30 .63] .90 1.34] .56 .41
Volatile Comb, {Slow Coking..| 30.8¢ | 32.22 | 3381 20.1025.90 34.56 35.64 30.27)28.54
Matter.. ...... 1 Fast Coking..| 3475 | 3612 | 27.25 132 65,33.84'35. 17 33. 94|33 ,8830.47
Fixed Carb {Slow Coking.| 6073 | 60.91 | 6313 67.9565.16 5009 50. ss 60.89/63 63
ix arbon ..
Fast Coking..| 57.82 | 57.01 | 50.60 '64.48/60. 22 .98 37 56 57.28 6170
KR pensaenieen g piarsesme] 140 6.11 1.85 | 2.56| 5.31 3.95 5.16| 8.28| 7.42
T 851 .56 | .79 1.21) 1.85 .89 1.40‘ 2.65. 2.95
Specific Gravity ......... ...l 1.31 1.30 1.28 | 1.27 1.29| 1.28| 1.29! 1.33, 1.32
isoralel BV {Slow Coking| 833 | 8.40| 8.65|9.28 :3921 8.32| 8.20| 8.35 8.99
Power .......... Fast Cokingl 7.95' 7.65 | 8.20 | 8.83| 8.30/ 8.20! 7.88! 7.75! 8.54

Coke bright and tolerably compact.
Ash of average sample grey, with tinge of pink.

The average of the analyses calculating the respective thick-

ness of the bands is about :—

Moisture . . ... ...

Vo]atlle Combusblb]e Matt.er Slow Coking.
13 13 Fast 13

leedCarbon..............blow 8

€«

SERE §EEHEGE 5 Lo DARY

Ash
Sulphur .....o.ooiials.

The ultimate analyses of the

Carbon SraazeE § B
Hydrogen ....... ciiiiieinniiiinnones

Oxygen }

coal gave :—

s o0 DR N I |

S s s s s s s e

Nitrogen

Sulphur ..
Ash

R R R R R R R ]

P R R R R

78
31-32
3345
6254
59.53

534
1-38

7851
519
9-98
112
520

10000
As compared with the coal from other Provincial distriets

the Cumberland coals stand as follows :—

Cape Breton. Pictou. Cumberland.
Moisture ......... s verawms 19 1-19 186
Volatile Combustible Ma.tter ce.. 3726 29.10 2676
Fixed Carbon ......... veene.. D8T4 6063 6665
ASH s veswenss sowmnn s ianws 5 O 0D 9.34 470
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From a comparison of the later with the older analyses it
will be seen that those of coal from the deeper portions of the
seams show lessened amounts of volatile combustible matter,
increased percentages of fixed carbon, and diminished amounts
of sulphur and ash. Speaking in general terms the coal would
appear to have developed more into a steam fuel, the evapora-
tive power being in a general way proportionate to the percent-
age of fixed carhon.

This would give the coals as at present mined a high calorifie
power. From analyses by Mason and Matheson in a paper read
before the Nova Scotia Mining Society, it would appear that the
calorific powers of coals from the Sydney coal fields vary from
7238 to 7623 ; of Pictou coal (sample from Intercolonial mine)
6963 ; and of Springhill coal 7898.

As compared with United States coal they should stand
nearly in the rank of the best free burning coals of Pennsyl-
vania, Virginia, and Maryland. Those coals hold from 12 to 21
per cent of volatile matter, and from 69 to 76 per cent of fixed
carbon. The average contents of the United States coals are
from 29 to 35 per cent of volatile matter and from 53 to 67 per
cent of fixed carbon. These coals therefore from Springhill
should rank for steam purposes next to the class which may be
described as the best selected for use on the large ocean
passenger vessels.

I have not at hand any proximate analyses of English coals
to compare with these under consideration. However, taking
the results obtained in the English Admiralty trials of steam
coals, and comparing the percentage of fixed carbon found in
the trials with the fixed carbon given in these analyses, it will
be found that the English and Secotch coals run from 49 to 88
per cent as compared with 68.2 per cent in the Springhill coals.

This would give the Springhill coal about the same relative
position to the best Welsh coals as has already been assigned to
it in comparison with the best American coals. The evaporative
power of the Springhill coals would, from the analyses, stand
higher than that of the English and Scotch coals, and rank next
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to that of the best Welsh steamn coals, It may be remarked that
the best American and Welsh coals would be classified as free
burning, semi-anthracite, while the Springhill esals are bitu-
minous and coking.

I also give here an analysis of the Patrick seam as worked
on the Patrick Lease, now the property of the Canada Coals and
Railway Company, on the west bank of the Macan River. The
sample is from the lower part of the seam :—

MOISEOYe : cuwivs s wwwien s # siai 3 & s e o ... 1000
Volatile Combustible Matter ............ 5561
Fixed Carbon..v.vveeiecninneanceanares 3560
ABN saan ¢ pemens 7 awmen s R 749
ISGIDBULT « cussum i o ssnswsasens & swvmmense o stuzseanare o 50

As reddish and pulverulent.
The foliowing analyses of pit waters may be given here :—
Vale Colliery :—

Water contained in 1000 parts,

Sulphate of Lime.................. ve.. D14

H Magnesia .. ccovevinncnensn ‘100
Silicious matter.......... P vee.. 7190
Chloride of Sodium ......coviieiinnnenn 1452
Carbonate of Sodium ........ RS o 7-509
Iron and Alumnina...........oenivunnn. Trace
Organic matter ...vivenriiennnennrnns Trace.

No free acid.
Springhill, frow feeder 1300 feet level, water clear, free from
smell, slightly acid :—

Sulphurie Acid, free .............. ... Trace.
Sulphate of Lime ......... «iveeana... Large,

“ Magnesia ..cveesvesvsesos Small.
Chloride of Sodium........coivuunn.. Considerable.
Cartbonic Aid iy s voemss & & semes v Small.
Carbonate of Lime................ oo Small,

Iron Oxides. . ....covvennvnn... wsenn + o3 Small,

Water exerted slightly corrosive action on iron exposed to it
for twenty-four hours.

A number of analyses of Nova Scotia mineral and pit waters
are given in a paper by the writer, read before the Newecastle
Mining Institute some years ago.

3
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In the upper part of George’s River in Cape Breton County
there is a large deposit of iron pyrites in rocks which are, I
think, laid down as Laurentian by the Geological Survey. The
deposit has as yet been examined only superficially, but so far
appears somewhat low in sulphur. The following analysis of
samples from the most promising exposure gives :—

Sulphur ............ S B 8 B TE ¥ 2500
COPPOE wocos srassivinios « saimssters o ¢ Pursaas s 5 v 110
Gold ottt i e e e e Trace
Silver . cvassn ¢ ¥ SRR g SR 3 St L TPAGH
Silicas . oo, e g v Swwes 8 e 02200
Iron, ete.ooe i i e, ee.. 2500

For a number of years the presence of iron ore at Whycog-
omah in Cape Breton has been well known. The ores which are
magnetites and red hematites are so very favourably situated,
being close to the waters of the Bras d’Or Lake, that a good
deal of work was done on them a number of years ago. A
number of beds were opened and traced. They varied up to
nine feet in thickness, and occurred in the Limestone division of
the Laurentian, as described by Mr. Fletcher in his numerous
reports on the Geology of Cape Breton, issued by the Survey.

The analyses of the ores were contradictory in character,
some being high in phosphorus, while others were very pure and
ran hich in iron.  Last fall fresh discoveries were made in this
district some distance from the old openings, of beds of magnetite
some upwards of 100 feet in width. Indications are not want-
ing that these ores extend over a large tract of country.

The following analyses will serve to show the quality of
the ores :—

SINCE e ¢ swares § % ¥ B § Ee e s paw 14041
Alumina ... .ovvvnen. T 3 121
Manganese Oxide v ..o viiniiiienan, 61
LS sovwesnan v o camamens & snmens § 5 ewuseemes e 300
Sulphur ...... cimimimind v e waiann a6 maiaieia 22
Metallid Trom « snnres 5 3 weraesn 5 5 s 55 & o 54-50
Phosphorus.dive » aewecasen « o s o 5 e Trace.

Magnesia . covveiiiinans SR TG 8 Trace.
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Iron. Phosphorus. Sulphur.
BAT0. i ie e None, covviiinennn 68
BB s ., s 3 5 o o L W 23
6320... . ....00.n.. 004 ... iiieeann 31
5430......... V05 55 woween s s v 38
082 0eem & suemmas vs B8 e 25
5074, .vvi.n. B 024
B8N Dlieacans oy immien & 98 s g e § 8 OB 026
B2i8Disi 45 @ suwdtyoie o 0058 o.ee it 138
Silea .o i i e i e e 2105
Beriic O%ide: : sovmis 5 s ongmn § 4 S s ¥ o9 5354
PFerrotsiODRIAB8  cumem sow sy sissmsonss & syeons 5 o s 2124
AlUmINg i ie e siimmn o b el b s a6 2:26
Manganese Oxide ..........cooiiiin.s. 50
Lime e i e 117
Magnesin ¢ waui @i siiiind &4 55ne s F aen b b 36
Bulphir” cciwin o smsens o v cunsies 4 v o o o s 023
Phosphorus. ... ... ... 0 cieiiina... Trace.
Metallic Iron ..... s i B S R 54.00
MetallicIron «...ovveivenanen e . 5436
Phosphorus....coenviiveeiiniianaiiias, 38
BHIECA, e vr wieinimimin simnminsmn o & oiibin w3 8 66050 5 1300
MetalHe I¥onwun ¢ » sarewnn ¢ 5 sasin 3 § owgrenss 5570
Bulphur . cowivin = @ vaieine v s caimais 0 0 e 2 ‘G8
Phosphorus. ..c..cvviivveinaneenneanss Trace.

These analyses show that there are ores in this vicinity
valuable enough for shipment as regards quality, and the present.
owners consider that new explorations now being cariied on
will show that the ore is present in quantities sutficient to war-
rant working on a large scale.

In this connection reference may be made to this division of
the Cape Breton Laurentian in which these deposits occur. It
may be distinguished as the Limestone division, as it is distin--
guished mineralogically from the other, or felsite division, by the:
presence of numerous beds of limestone, in addition to the
felsites, gneisses, granites, etc., common to both. These lime-
stones furnish marble, as at West Bay and other localities, lime
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of excellent quality, and dolomites, suitable, as at New Camp-
bellton, for furnace linings. Iron oresoccur in them at numerous
points both hematite and magnetite. Graphite is also found
In all probability, phosphates, similar to those found in Quebec
will be proved on search being made. Where these nieasures
are cut by dykes, copper and lead ores carrying gold and
silver occur, and may in some cases prove valuable. As yet so
far as my information goes free gold has not been found in
quartz in the limestone division. The gold of Middle River and
Cheticamp appears to be associated with soft talcose and felsitic
schists of the other division. This gold occurs at Middle River
free in quartz, and in the river gravel, derived presumably both
from the quartz and augmented by gold flakes from the schists,
At the Cheticamp River, so far as can be judged from the work
done, it would appear to have a similar source, and to be con-
nected only with the felsite series. In the latter case part of
the gold may be derived from mineralized zones adjoining the
dykes cutting the various rocks. However, the explorations of
the coming season will probably give us more exact information,
It is interesting to note in connection with the occurrence of
gold at Cheticamp that native silver occurs in the Mackenzie
River a short distance north, and it is possible that explorations
in that section may rasult in the discovery of important amounts
of this metal and associated gold.
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