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REPORT.

fTHE HoNorABLE Danren Macpowarp, M. P. P., Cou-
MISSIONER OF WORKS AND MINES :

Sir,—I have the honor to report the result of the
purvey of that portion of the County of Cumberland in which
B Licenscs to search, Licenses to worz, and Leases of Coal
" 8property have been granted by the Department of Mines.

_ According to the instructions received from the Depart-
2 ment, the object of the survey was to ascertain the exact

8 distance between the known boundaries of certain leases

8% whose position was fixed, in order that in the future grant-
ing of Licenses to search or to work, no discrepancies might
arise between the theoretical boundaries assigned on the
plan in the Mines Department and the actual boundaries
when surveyed and staked out on the ground.

The several points whose distances it was desirable to
ascertain, were furnished to me by Mr. Keﬂy, the Assistant
Commi-sioner, and are as follows:

1st. The distance between the post marking the limits of
the General Mining Association's tract at Springhill, and the
post marking the limits of the Joggins Colliery on Chig-
necto Bay.

2nd. The distances between the post marking the limits
of the New York and Acadia Company's property (now the
Scotia), and the post marking the limits of the Joggins
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Colliery on Chignecto Bay and the General Mining Asso- ’ stermin

ciation’s tract at Sprignhill, eport.
3rd. The distance between the Culvert on Black River

and thesouth-east corner ¢f the General Mining Association’s NO- 1/

tract at Springhill. halns ol

4th. The distance between the post marking the limits of il 2
the New York and Acadia Company’s property on the Lower poing th
Macan, and the centre of the bridge over the Macan at No. 3
Southampton. ehowing

5th. The distance between the bridge over the Lower g St.
Hebert River near the Victoria Colliery, and the bridge Sposition
over the Upper Hebert near Fullerton's Lake. SRponnectll

I was desired also to collect information respecting the G
course and continuity of the Coal seams between the Joggins eprlrL.m
Colliery and Styles pit, and any other information which eologxq
might be of use to the Department. pram kll

My instructions embraced as aleading feature the securing ?Onrddt;; a
of the services of a thoroughly competent Civil Engineer to order to
make the topographical survey, and map the results for the
Department of Mines. E 1t wa

On the 27th June I made arrangements with Mr. John E. ¥ between
Oram, C. E., Professor of Mathematics, Natural Philosophy the sean
and Astronomy in King's College, Windsor, to conduct the 8 The sur
required survey, who, a few days afterwards, started for ‘:'Z correctl;

Cumberland with his assistants. B between
Profeesor Oram has had considerable experience in the means @
kind of work required by the Department of Mines, having The 1
spent some years in Central Europe making surveys for, and the {,d‘f(
superintending works on, an important line of railway in the N /8"\1
Austrian dominions. His report of the method adopted in d' ezs
conducting the survey is herewith transmitted, together 8 E
with a field book containing the details of each observation 3 The
made. The field book is in fact a book of reference in case @ establis’

any dispute should arise respecting the position of the points 1 of Spri
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ptermined and laid down on the plans "accompanying his
pport. These plans are three in number:

No. 1/ A plan of the area surveyed on a scale of 40
hains/or half a mile to an inch.

No. 2 A plan on a scale of 60 chains to the inch, this
eing the scale hitherto adopted by the Department.

# No. 3. A plan on a scale of ten chains to the inch,
Bhowing the relation of the seams on the Scotia, Chignecto,

®Mand St. George Collieries. This plan contains the exagt

W position of the dips of the strata on the lin(i.of/[a&%ﬁ/:y

o nnecning these Collieries with the Macan River. Although
Bhe information therein embodied was not required by the"
Department, yet, as it settles an important point in the

geological structure of this part of the Coal Basin, Professor

Dram kindly undertook toaccompany me in the examination

and to lay down the precise position of each ohservation

ior dip and strike of rock which it was essential to plot in

| order to elucidate the structure on these properties.

It was formerly supposed that a great fault occurred
between the Macan Colliery and the St. George, by which
the seams were thrown a considerable distance to the north.
The survey shows that the pcsition of the shafts had not been
correctly laid down, and although a fault or faults occur
between the Chignecto and St. George, they are by no
means of the magnitude previously supposed.

The position of a fault or faults is shown on the plan, and
the effect is to change the mean strike of the strata from
N. 85} E. to S. 55} E., a difference or divergence of 39
degrees. '

The construction of the Intercolonial Railway has
established a connection betwean the magnificent Coal seams
of Springhill and the Londonderry Iron ores atthe Acadia




10

Charcoal Iron Works, The discoveries which have been
made during the past two years with regard to the distri-
bution of the Iron ores in tl.e Cobequid range of mouatains,

invest these ; extensive mineral deposits with unlooked for
importance. L §

Nova Scotia is the only Provinee in the Dominion where
Iron and Coal are in comparatively close proximity, or in
other words, where the conditions necessary for the manu-
facture of cheap and good Iron prevail. The development
of the Cumberland Coal mines will be greatly stimulated by
the simultaneous development of the Iron deposits of the
Cobequids, and a new industry may now rapidly spring into
existence in Nova Scotia which will greatly enhance its
prosperity.

I have endeavored to reproduce in this report reliable
information on the Iron ores of the Cobequids, and their
commercial relation to the Cumberland Coal, under the con-
viction that the time is not far distant when Nova Scotia
will be able to supply the Dominion, not only with abund-

ance of cheap and good Coal, but also with cheap and good
Iron.

I have the honor to be,
Your obedient servant,

HENRY YOULE HIND.
Windsor, December 23rd, 1872.
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1.—GENERAL RESULTS OF THE TOFOGRAPHICAL
SURVEY.

Some of the differences between the results of the present
purvey and the Departmental map, are given furt{:er on,
= but the following may be here mentioned as illustrating
8 the necessity of an accurate delineation of the ground over
P which licenses to search or work are granted by the
& Department.

S A License to search was applied for on Oct. 10th, 1871,
" and described in the following terms:—*‘* Beginning on

the west bank of the Hebert River forty chains below the

%oint at which the northern boundary of area No 61, West
rook crosses, thence,” &c., &c.

According to Professor Oram’s survey, the northern
! boundary of area No. 61 does not cross the Hebert River,
® although it is se represented on the Departmental map.
2% Numerous other Licenses to search have been taken out,
the descriptions of which have been based upon the sup-
posed position of area No, 61. All of these are corse-
guontly affected by the topographical error. The mean

istance of the River Hebert west of the Macan, is at least
one mile greater by the present survey than repiesented on
‘ the Departmental map, and the area of land at the disposal
W of the Department is in reality considerably greater in this
S part of the Coal field than appears on the map.

:_' On the other hand, the distance between the Scotia

Lease and the Macan Bridge at Athol is less than repre-
sented on the Departmental map. As a consequence of
this error, the Liceuse to work taken out by the Mineral
Exploration and Mining Company, No. 68, instead of being
one square mile, is reduced to about half a mile. Minor
discrepancies will appear when the boundaries of the
Leases, Licenses to Work, and Licenses to Search are laid
down according to the descriptions filed in the Mines
Department.
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The following list shows the leading differences between
the results obtained by the present survey and the ilan in
the Mines Department. 'Chese, it will be readily acknowl-
edged, are quite sufficient to warrant the execution of the
work at the present time, and will afford an opportunity of
remedying the discrepancies, before the granting of
Licenses to Work, or Leases, in certain parts of the Coal
field gives a real or supposed value to particular areas.

Thé result in general terms may be thus expressed:
Proceeding from north to south, say from the Scotia
Company’s property to the Upper Macan River, there is
less land than is represented on the Departmental map;
whereas, proceeding from east to west, say from the
General Mining Association’s tract to the Joggins wharf,
there is considerably more land than is represented on the
'Departmental map. On the whole, there is a considerable
area of land which may be located, especially between the
Hebert and Macan Rivers, the Departmental map showing
less than the surface of thecountry presents,

The position of the seams of Coal, now for the first time

correctly laid down, exhibits a remarkable parallelism, and
a belt or zone of Coal crops, not exceeding 44 chains, or
little more than half a mile in breadth, as far as known,
extends for a distance of seventeen miles on the north side
of the Basin, or from the Joggins to Styles’ seam.
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between BLE SHEWING SOME OF THE DIFFERENCES BETWEEN THE
plan in DEPARTMENTAL MAP AND THE PRESENT SURVEY.
cknowl- =
Of t/he 1 o o B I
unity of [N . |Present Survey—East to West. Distancein
ing of From the south-east corner of the Chains.
1e Coal Y General Mining Association’s area at|
eas. ! Springhill to the whart at Joggins|
e Mines, on Chignecto Channel, Bay of|
ressed : : Fundy
Scotia '
here is Departmental Map : . :
| map; 4 . Difference 58 olmns.!
m the = Or 58 chains longer by the present sur-
wharf, o i &
on the .
derable o, Present Survey—North to South.
en the AN va'," the south west corner of the
10wing : New York and Acadia Lease (now the
: Scotia) tn the centre of the bridge over
the Macan at Southampton
b time Departmental Map
m, and Difference 30 chains
\ns, or or 30 chains shorter by the present sur-
<nown, vey.
th side

{

| Present Survey. '
From the centre of the bridge over|
the Macan at Southampton, to the Hoy's|
Back on the River Heberton a course|
north seveuty degrees west '

Departmental Ma%
_ ifference 127 chains
jor 127 chains longer by the present sur-

(\vey.

| Present Survey.

| From the north east corner of the
General M'ning Association’s area
|to the centre of the bridge over Lbei
IMacan at Southampton




Departmental Map
Difference 18 chains
or 18 chains less by the present survey.

Present Survey.

Distancen

Chains,

796

From the bridge over the Forks
River at Athol to Junction of Roads on
west side of Hebert River, near the
mouth of Mi 1 Creek

Departmental Map

Difference 80 chains
or 80 chains longer by the present sur-
vey.

Present Survey.

Centre of bridge on the Lower Macan,
near the south west corner of the New

York and Acadia (now Scotia) Co.'s
Lease to the centre of the bridge ;wross{
the Hebert River near the Victoria

| Present Survey. |

.From the centre of the Lower Hebery
River Bridge to the centre of the Upper,
Macan River Bridge at Soutl:mnpton...‘

|

Departmental Map

|
‘ Difference 14 chains
or 14 greater by te present survey. !

i8cotia. . ..

0 ' Chignecto

8t. Georg

 Blight . . .

Styles. . .

The da
Joggins' |
degrees ¢
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Chains, Bl.—THE NORTH SIDE OF THE COAL BASIN.

fhe north side of the Gumberland Coal Basin is now
rably well determined as far as Styles’ pit, about
lenteea miles from the Joggins' loading wharf.

he course of the seams opened by different companies

icates considerable uniformity in the rim of the pro-

tive measures. If a line be drawn from the Joggins

e to Styles’ pit, the greatest distance any one of the
650 ‘ ts sunk by the different companies from this line
88 not much exceed half a mile (44 chains.)

510 'The following table shows this relation. It is, however,
be observed that the occurrence of “steps” produced by
plts are numerous, and some of these are mentioned in

be excel'ent work of the former Inspector of Mines, Mr,
bhn Rutherford, M. K., on “ The Coal Fields of Nova
potra.”
able of the courses, dips, distances apart, and distances
fiom a datum lLine of the known seams on the north
side of the Cumberland Coal Field.
480 o ' - "‘;_;
; . . Distance of Uistaucef"m.
480 : \ Seams.| Course. Dip. haf ° datum line
shatts apart. | . hist
1n chains.
19 S. 0
17 S. 220 chains.| 44 South.
‘ 3 IS, ¢ 22 8. 104 « 40 «
724 M | 858. 322 « g
o (West Shaft.
710 -0 i [S. 84 E. 38t040 8. 376 40 North.
S Chi 3 42 : —
45 3 12 North.
Styles. . .. \ 80 h ! ' 0

The datum line, is cuppueed to be drawn through the
Joggins’ Slope and the Style's Pit on a course sout.h eighty
degrees east.
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Distance in an air line between the Joggins’ Slope and the '
Styles’ Pit, 1364 chains or 17 miles and 4 chains,

THE JOGGINS SEAMS.

The general course of the Main or King's Seam is south

: . 1
seventv-four degrees east, with a southerly dip of 19
degrees. '

In 1866 the seams had the following face® :

.

KING'S SEAM, HARD SCRABBLE SEAM.

Ft. In Ft. In \
4,11 O 06 Coal.....coevvneeeenraninn oo 13} ;
Do. with partings...0 7 Do. Coarse.......coceenees 0 4}
Coal........oevveeen2 1 Coaliiiiiiieeeieiaeeees 114
FireClay............... 16  TFire Clay.......coeevrnnn 0 3%
<7t COOSPRU———  ; /7 P R—— 03
Total......... 6 2 Total........cev 34
NEW MINE SEAM. 4
Coal...uiaiercereeneen, 4 feet, 8 inches,
In 1872 the worked portion of the main seam was stated 8
to consist of —
Coal...oviviviiiiiiiiiinann, 3 feet
Fire Clay......ccivninnnene 1 “ 10 inches e
Coal, good.................. 1 “ 10 e Course ¢
Total Coal............ 4 “ 10 E I\
This appears to show a considerable improvement in the 8
seam. p
'Re'p'(;ritit;fit.;lzhgl;éc‘bo“rjf vM“ine‘sT_- o T




pe and the kel

1s south
ip of 19

s stated

nt in the

No. 1.—Upper Seam

VICTORIA SEAMS.

arse of Seams—

Angle of dip 17 degrees southerly.
Depth of shatt 135 feet.
Foot inches.
Depth from surface 66 feet.
Feet inches,

No. 2.—Middle Seam...ccooevvvvinnnnnn.... : 0

Depth from surface 82 feet.

. 3.—Lower Seam.

B cos o sioumamasansigns oxs nawsshins suns b sugss 6
¥ire Clay ... a0t ccosnvissnsscinssn o ssns 4
Coal ... e, 1 2
Tr0 IRV, vorcnionvennsss s susivmmiin i 9%

.......................................

Depth from surface 135 feet,

THE LAWRENCE SEAM.

Angle of Dip 22 degrees southerly.

No. 1.—Thickness.........cccccun..... 2 feet 6 inches.
No. 2.—Thickness......... .......... 2 {eet 6 inches.
Distance apart, 20 feet of strata.

THE MACAN SEAMS.

t Course of Seams, Fast and West.

Angle of Dip 35 degrees southerly.

No. 1.—West face.

Coarse Stony Coal............... 8 inches.
Good Coal..icinsicoriascvnunsmsane 1foot 8 ¢

............................ 2 feet 4 inches.
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Kast face 1000 feet to the eastward. _ N
Coarse Stony Coal............... 0 feet 8 inches,
Fire Clay.....ccccvieaen seassenes 0“1 ““
(27077 [ 6117 (R ————————" 1 «“ 73“
POLAL. . .ounsnnenmsninsanss sassss 2 4
N Lolo8l.. ..o cvisonivasss sos anmasspreons es 1 foot 8 inches,
No. 3.—The ** Big Bed.” .
‘ Coal. e 0 feet 2 inches,
) Shale.....ooveveieeiiieiieennns 0o« 4
Coal.eueiis et e (1) “ 1(6) “
Shale...coovveie e e i “
OB o onss senimsandisimianians yasunen 1 « 2 ¢ 750

.......................... 4 ¢+ g *

No. 2 is 100 feet in thickness of strata below No. 1, and
No. 3 is 300 feet below No. 2.

SCOTIA'S SEAMS (formerly New York and Acadia).

Course of Seams, south 84 degrees east.
Dip south, from 38 to 40 degrees.

The Scotia, Chignecto, and St, George Companies work

the same seam, but there is considerable difference in the
composition of the seam at different points.

On the Scotia and Chignecto properties there are three
Seams, as follows :
No. 1, the lowest.

Nq 2, 12 feet above No. 1.
No. 3, 5 feet above No. 2.

On the Chignecto property No. 3 is separated from No. 2
by 15 inches of strata: and at the St. George shaft No. 3

¥
a
4
8

_ _ ; This |
and No. 2 come together. Here in fact the three seams § roperty
form but one seam with partings. %atrick;
No. 1.—Coal with partings of clay......2 feet 10 inches.
Coal...oviiiiiiiiiins i 2 « 2"




: No. 2.—Impure Coal.........c..evvnnnn.

inches CORL ......ovoosssissrssssssonenn G “ 11
3« Hard Band.........cccevvnnnenn. 0 “ 4% “
: Coaliiiniviiiiiiins e, 1 & 5 X
o Blaty Band........cosenmennicion 0 “ 1% “
B B Couloieeee e, 11

inches, ' 0

inches,
) CHIGNECTO SEAMS.
“ 750 feet east of Shaft.
— Ft. In.
“ Dol [CORTRBY...counssionminssansumvninnss 2 6
Shale.........ccooviviinnninnnn, S ssnvingd 010
Vo. 1, and B Coal.........nn
.cadia), r
J' Ft. In,
B0 B (507 o) R ———— 2 2
BRAIB. ... oo coen smnssnsssiomss wome dsuses 0 6
11e8 work “. . Coal ..................................... 2 1
ice in the A S]aty Band......seosmeisssvnnises seanin 0 l}
o CORL ccomirimenin v ans spr sprwnsmsmnsson: smones 1 5%
th E D0, GORTBA....cconmssnaisass nsaivons wumssnns 0 4
're Lireo S ShAle. ... . eeeeee ceeeeeer e e eeeann, 1 3
. OORL..mvinrssi sz assom anmnoninn spasns 1 2
Blaty Band......ccceceecetnsrcincesens 0 2
B0Rl........cicsacrnissressens sevssaninn 3 6
it No. 9 _ Total.....coveveennnin. 12 9
Mt No. 3 8 ) : ” . )
‘ ‘ This Seam on Pugsley’s Brook, east of the Chignecto
e seams | : : )
' roperty, has the following section according to Mr.
_ gatrick;
O inches. Ft. In.

2 “
........................................

....................................



ST. GEORGE SEAM.

composition is different (1.)

. n.
COBL. .. onmensweve wos pesamiissainas wasams 0 5
) T TP 01
OBL. e 0 v snss amuion: wmsmmeiosisbiin & 5oisin 0 2
BAATD . .. » ot arapinis & 0 e Fsie b mRILS ¢ wuns 0 1
G0l eee e e 2 3
BLAEB o vs o mowwnn anwmmis Gwesibis b6 wimins oo 0 2
(07| PP 0 5
Slate, thin parting.
Coall . oens cisiae semnmsiesismmsis osess 1 0
Slate, thin parting.
OB rcenene ennmsmarmmnsesui sasasin faminss 0 10
) F L PO PP 0 1
80T 0O 8
BIaYS. ... . cnvinn snsnim s s asann onsumss v 0 4%
(6], 7Y DT 0O 6
BIAEE, .. oot o i g b s mbiamaEE & EERRS 1 2
Coal .. e e 0O 6
1L 7 R P R 0 2
Coal e e 1 2
BIIRLE ... e » =5 wvnesins 5iensairiemsnnisis s Sebins 0 2
Coal. e e e 07
] T TR 0 2
Coal .. e 3 0
Sl i vi e veee e e 9 11
Coal. i e 1 4
Total thickness............... 20 4
Total Coal...........ooevvenn.. 14 4
> Slate......oovis vieinans . ... 60

This seam is the same as at the Chignecto Mine, but its

. Ft. In.
Coal, with partings..................... 3 6
Fire Clay.....ccccocvvveeeiiveneeneennnn.. 2 0
Coal ..ot 0 3
Bhale.......coveeiiiiieeiri e 0 1%

Co
At
Th
fﬁ With a b
hick. (2)
| These v

eorge Cc
known wc

(1) The G
(2) The

9
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C()ﬂ]

Shale

Coal ,

Fire Gluy

Coal. .l eeieiiiieiies e

Total

Ft. In.

6

Shale....ooo v 2 0
Coal 310
Shale.......coooiiii 110

STYLES' SEAM.

Course of Seam
Angle of Dip .
Thickress of Seam 7 feet 8 inches.

ith a band of carbonaceous shale in the middle 6 inches

hick. (2)

These with the ““Blight Seams,” lying between the 8t.

yeorge Colliery and the Styles’ Seamq comprehend all the

known workable scams on the north side of the Basin,

(1) The Coal Fields of Nova Seotia. By John Rutherford, M. E., 1872.
(2) The Coal Fields of Nova Scotia. Rutherford.

9




[II.—-THE BLACK RIVER SEAMS.

The south branch of Black River i8 crossed by the Inter-
colonial Railroal, about six miles sonth-east ot Stvles

scam. A quarter of a mile up the stream, and south of the
culvert, the follywing seams have been exposed on the barks
of the stream, beginning at the lowest, si:
Ft. In oK
No. I.—DBlack Shale and Coal..............................1 ( b
No. 2 —Blue Black Shale with three inches o* Coal.....3 0
No. 3.—Black * hale with ten inches of Coal............ 2 0
Fo. 4 —Two inches Coal, twelve inches Shale, filteen
inches Coal—total ......................... Veenennnn, 2%
No, 5 —Coaliiiiiiis W16
o, Vom0l ..o cmmmieminn w358 5 mmiiois mo e o misiiimtmiin s 0855 giiAasE 03 o
No. T.—Coal .o DU 2 6 R, .~ "¢
No. 8.—Shale and Coale......ooeeeereeereereerernnn. 1 0 .:‘l'?l)‘,“‘“,,w‘
No. 9.~0One foot Coaly Shale ..cuomussormnanovssnssonsss ne 10 g’ 0" s
These seams occur in a horizontal distance of 950 feet, The cc
and are inclined to the north at a mean angle of 36 degrees. mencing
gion’s are
From the structure of the rocks on the iine of the Inter- dogrees
colonial it is very probable that these scams represent the Bast fors
south side of the basin, and thatcontinuity may eventually Kot for
be established between the group represented by the Styles exp'orati

Seam and those on Black River.

There
and the
more to f
'uplu).\'iﬂ;
of the gr
would 1n
thece sea
and then
4Valluy of

IV.—TH® SPRING MILL SEAMS.

m . . . ) L.
Thie Director of the Geological Survey of the Dominion

states in the Report of Prosress for 1870-71, as follows In 186
respecting thess important seams ° Canadiar
o _ fW._E. L
['he evidence, 80 far as it goes, appears to show that in Bincluding

a distance of about eight hundred yards horizoatal measure- B land Bas

#
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Bent across the strike of the measures, there are eight
pams of worsable thickness, as under, in ascending order:
\

she Inter

In,

No. 1............ Kis 6 o 3 3 mtcnmamine 13 6

ot Stvles
ith of the fis LI L. YRS 6 0

the bavks B L 2 4

4 “ 4. Ssameeses v Joivioiniais & v o @E'ineibiaie 12 3
Ft. In & Cbin P 2 6
------ 1 V ' “ 6......A crop—thickness uncertain.
.30 “ T—shaly Coal........ ............ 4 0
...... 2 04 N R - B ¢
[teen : -
200 Total G ORO000BTR 42 7
el 6
...... 03 o
9 6 he average dip is supposed to be about thirty degrees,
""" 10 which wauld give a vertical thiekness of measures from the
..... 10 13’ 6" seam to the 2" seam of about 1200 feet.”
950 feet, The course of this important group of reams is (com-
) deurees. mencing about the middle of the General Mining Asso-
( gion’s area, and close to the south-eastern line), north fifty
the Inter- flegrees east for about one mile ; thence north ten degrees
‘esent the ea:t forseven—eizhths of a mile; thence rorth fortv degrees
wventually west for about three-eighth- ot a mile, beyond which point
he Styles exp'orations do not appear to have been carried.

There is a disturbance near the church at Springhill,
and the seams on the south-west side of the Road tend
more to the south in the westerly prolongation of the crop,
Bupposing that the seams here cbserved are continnations
of the gronp just enumerated.  The structure of the rocks
would indicate, in the absence of faults, thatgthe crop of
these seams sweeps round to the head waters of the Macan

" and then turning sharp round, pursues a course down the
vallev of the Macan River towards Southampton,
Dominion

In 1869, the late Mr. Edward Hartley, F. G. 8., of the
® Canadian ( eological Survey, presented a brief rep.ort to Sir
W. E. Logan, on the bllr.n 'hill Coal of the Main Seam,
including also some remarks on this portion of the Cumber-
land Basin.  All information of & reliable character on the

as follows

w that 1n
| meaasure-
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peculiarities of the Springhill Main Seam is important, henee §

: it will be advisable to re-produce Mr. Hartley's repor &8 the 1“;:!

| without abbreviation: — o with the
Total

EXAMINATION OF MAIN SEAM COAL. * Amo

“

1l 1 “The samples of coal examined were taken from the Main seam B «The a
i of the Spring Hill eoal-field, and were obtained at the Black Mine. ~ Righly bitu
r The sample box contained about sixty pounds of coal (round and & #hose of tt

1 slack. ‘i‘ ‘eastle-11ar

“ An examination of the external character of this coal showsit . The h

! to be a bituminous coal of a moderately compact texture, aud not bendor thi

@ mclined .tu.fall to pieces, or .claf-’.’. lt.s color is a bright brownish ¥ resembles,
; black, brilliant, except on the faces of the partings, which show a B3t falls mu
! few patches of mineral ('hfll‘(‘().ﬂ]. But a small pmportion.of the Bbout nine
1 ! sample shows a shaly lamination, or tendency to break with the Sisteam coal
I planes of deposition. It has a tendency rather to break with the Mery easily
; cleatand cleavage-planes which are inclined to the deposition-planes ’ ’
i at angles varying from 65° to 75°, and occasionally 80°, “The ¢
giving irregular surfaces, known technically as crystalline faces. iron smelt
ash and st
Four samples were taken for analysis:—1I and II were two > coal from
averages of the whole box:—II1 was a picked sample of the best and ofa b
i (most compact) coal, and LV was a specimen of the coal showing s coals. A
shaly texture. The results of proximate analysis in the laboratory smelting,
" were as follows ;— ’ ash conte
i! Professor
| on 3
{ HHARTLEY. ];‘(”‘ AL ,]
1. 1L 1 v Commissi
Hygroscopic moisture......... 121 98 58 1.28
Volatile combustible matter.. 33.08 3552 3327 35.66
Fixed carbon............. 6149 5923 6385  b8.53 Avery
Ash (perfectly white)....... 422 408 230 4.53 :
- 100,00 100.00 100.00  100.00 “ Show
) R T 6571 6350 66.156  63.06 ~ British c

compared
coals of tl
& DPictou co
b l)\l})“\h«‘(]

(Joggins)

“ Sample 1 was carbonized by a slow and careful application of
heat ; }.mt'm treating I the heat was suddenly applied, and the
carbonization effected as rapidly as possible. Analysis | thus shows
the smallest amount of volatile matter obtainable from the coal,and

* Notes on Coal from Spring Hill Q . " - _
Sootia, by Edwd, Hartley, F.G,8, @ © 0 COunty

Cumberland. Novs

« Wit}h
refer the
coals,” 1n
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ant, hence
1's repor B8

fl the largest. Determinations were made of the sulphurin sample
with the following results ;—

Per cent.

Total amount of sulphur in coal............. oo 0225

Amount of sulphurin ash (as gypsum)................. . 0.108

“ “ as iron pyrites, by difference....... 0.117

. I ]

}1:1111 SO © ¥ “The analyses show this coal to belong to the class known as
lack Mine, - Righly bituminous, or fat caking coals, in character very similar to
round and = #hose of the North of Bngland, known as North Country, or New-

castle-I1artley coal.

al showsit
e, aud not
brownish

“The high rate of volatile to fixed combustible matter should
“pendor this coal, in common with the Newcastle coals, which it
% resembles, an admirable gas-coal, while in the amount of sulphur

(..h show » 2t falls much below the average of Newcastle coals (which contain
R .()f the about nine-tenths of one per cént, as determined by the Admiralty
. “Il,'h the ' steam coal trials) ; therefore the gas obtained from it should be
‘l,( with the “wery easily purified.
tion-planes : .
””;" 80°, “The coke of this coal appears in every way well adapted for
¢ faces. iron smelting, as it is firm, and rather coempact, and in content of
ash and sulphur will compare most favorably with that from any
were two ~ coal from the Provinces. This coke is much more easilyv formed,
f the best and of a better quality than from the greater number of Provincial
showing . coals. As the amount of ash is a most important point in iron-
laboratory smelting, it may be well to give the following data concerning the
' ash content of other coals for comparison. Thev are takefi from
Professor W. R. Johnson's Coal Trade of British America (page
126), in his comparison of the Reports of the British American
Iv. Commissions, on coal trials :—
1.28
35.66 Per cent.
b8.5H¢ Average of ash in 39 British coals........ laboratory analysis 5.76
4.53 “ . 35 American coals...... “ “ 776
00.00 “ Showing in favor of average Spring Hill coal as compared with
63.06 British coals, a balance of 1.61 per cent. and of 3.61 per cent., as

compared with American in ash-content. For comparison with
coals of the other districts of Nova Scotia, it may be stated that
Pictou coals average from 7 to 9 per cent. of ash; Svdnev (so far as
published analvses show), from 5 to 7 per cent., and Cumberland
(Joggins) coal from 5 to 6 per cent.

ylication of
«d, and the
thus shows
1e coal, and

“ With regard to the use of this coal as a steam-producer, [ would
refer the reader to the article ¢ Remarks on the trials of steam-
coals,” in my recent report on the Coals and Iron ores of Fictow

‘land. Nova
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Camnty. (See Report, page 426 et seq) in which it is shown that
casls of this class are now burnt with an evaporative power equal
to that of the Welsh semi-anthracites, or free-burning steam coals.
The remarks there made, calling attention to the lmportance of
these trials to the Pictou coal trade, apply with greater force to the
caal und:r consideration than to Pictou coals, on account of the
nearer approach in character of the Spring HHill coal to those of
Newcastle. At the date of my original Report on the Spring Hil
Main-seam coal, I was mnot possessed of any result of uliimate
analvsis, but attention was then called to the resemblance of the
coals in proximate constituents, and the following analvsis given:
A—is an analyses of Hartley coal from Newcastle-on-Tyne. B—
an average of a number of analvses of Newcastle coals (both A and
B from the appendix to Richardson's, Knapp's Technologv): and
C—n averag: of analysis L and LI of this paper; being of the Black

Mine samples.

A B C
\'Qlutilt- matter, water included..........35.50 37.60 35.19
Fixed Carbon..............................6050 57.00 60.45

Asho 4.00 5.40 4.15

100,00 100.00 100.00
« an-. the circulation (in manuscript) of the ariginal Report, I
have received an ultimate analvsis of this coal, by Dr. John Perey,

N \ . g P . " .
F. R. S, of the Royal School of Mines. This analvsis was made

by Dr+ Perey, some vears since, for parties interested in the Spring
Hill 1‘1»:‘11411.'1‘1. the specimen analvsed being a sample from the out-
crop of which the following proximate analysisis given :

) PERCY.
IR, i e s see s 64.914
Volatile matter ... T '3.! 03
W0 A SRR 8 S “1")%

100.00

@€ The ams P .
The small amount of volatile matter, and the large amount of

.\:31“,- l)ll-'“\"“t in this small sample, would lead ma to belisve that
S { [ Was o .
8 quality was not equal to that of the coal examined by we.

“The following {able gives Dr. Pe
lyses of the Neweastle co
on North Country conls

rey's analysiy, and also ana-
als ll\'tlwl in the late Bl’iii\‘h (“])"l‘illlt!llts
alread 7 referred to e :,::.:ll.mil.w\l' il\l' the R‘P*H‘L - l’i'('lml coals,
authority of the Re mr’t; ‘t.\ru[“f h t*\\v:'mtlu. ('(.):I.IS I)(‘.lllf_: on the
wiralty steam-c [ 3  0 the British Commissioners in the Ad-

Y steam-coal trials. In these analyses no account of the
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mplvh of'u).s] annl\m (l were either drud ln luro heing ”"‘.l((‘d
or that the amonnt of moisture was Muodlng]\ small. Hwn- oro
I have addd a re-cali ulation of Dr. Percy’s anvylvses, based on the
B supposition that the sample of the \prm" i1l coal was dried, (or
*disregarding water.)  Analvsis 7. of the following table is by Dr.
Percv, of the coal from Spring Hill, including water, and 8 is the
& ealculation ‘rom {his analysis of the ultimate constituents of the dry

. coal.

- )
| [ . g9 s |
18| oE| .|

y . | N < ]

NAME OF COALS. | & | EI go | 2 |
S Y& = .
£ | 5 |E% | Z } Z
| & | = o [ n | <
NEWCASTLYE, COALS. ' | f

1. West Hartley Main......... B18)529[922|113]|251 5 20
2. Hastinge Hartley... ... 8224 | 542 (8056 | 135|204 .., ;
3. Davison's West Iartiey....83 26 | 5 31 | 4 22 | | 381584 19 49
4. Origrinal Hartley . .81 18556 |875| 144|307 5 23

5. Cowpen and Sydney's | ! | |
Haitley.......... . .“220'5 109651071 |233 58 59

6. De r\mmv\ut.rll.lrlh) .78 01 | 474 112 15 | 1 37 | 373 5183

spriNG Hivn Coar. l ‘
7. Main Coal, (outcrop) in-! [ 1
cluding 3.98 p.e. of water.. 76 51 | 5 00 19371 109!5H 05 6494

8. Miin Coal (dry) ... ......7851 (519966 112"'520 . ...

V.—TIIE IRON ORFS OF THE COBEQUIDS IN
RELATION TO THE CUMBERLAND COAL.

Mr. Hartley calls attention to the importance of the
Spring Hill Seams in their relation to the Iron Ores of the
Cobequid range of Mountains:

“ About thirtv miles to the south of Spring Hill, the Interco-
lonial railway will pass through the property of the .\(:uli:m Irom
Company, about two and one half miles from the Acadian Iron
Mines at Londonderry, thus connecting this important district with
the coal-field. The Acadian Mines are so well known, from many
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p}lb]ishml reports and descriptions, that it seems unnecessary t
give any deacription of them here, and in this connection it wil
suffice to say that the supply of iron ore of remarkably good
quality thus brought in connection with a coal well adapted for smel-
ing and puddling, seems from all descriptions, to be practically al-
most inexhaustible.  The main vein (on the authority of Messrs.
Woodhouse and Jeffeock, Mining Engineors, of London.) has been
traced for a distance of twelve miles from east to west, and it 1
stated that did the trade admit, numerous workings might be
located thereon.  The ore at the Acalian Ir ymworks 19 ::t pre-
sent smelted with charcoal, the iron producad being of the best

quality, taking a rank in the English market second only to the
better brands of Swedish charcoal iron.”

The high price of charcoal involves a costly and excellent
.q}xalny of iron, but of comparatively limited production.
'he conncction now established between the Londonderry
Iron works and the Spring Hill Coal seams, will permit of

the manufacture of a much cheaper iron, and in far greater
quantities than hitherto possible.

The recent discoveries at the Acadia works of the true
Ch{ll‘illfl\‘l‘ ul_ the limounite or brown vein ore with which
this furnace issupplied, renders the supposition advanced by
Mr. I.I wtley more than probable, that the ores are almost
pr: (;'UV\Hy inexhanstible over a considerab'e area, longi-
m'h‘““n.\'» of the Cobequids. A brief description ()’f Lhzse
?vrrt::\tmx :lv‘l.lw]1i~“'xt1(~}:‘A\»”.‘:'I)L (); I*hwv, ol g '.lm“'”.“\.S ('1\',”“.‘.158
il seams ipon the demand for the Coal of the Spring

At an ar the Tnne . .
“ol'\n; 1llll‘|. " 'lm juncture of the Carboniferons rock and older
L or ( vt . .
s phic strata, on the south side of the Cobequid range of
all a oreg (P . ,
t0 has 15, & ‘a‘\l‘n 1}1.‘\‘](\”“- or rather a series of fractures appear
ave occurre |, which are . . ) .
vare the seat of the veins holding the ore.

These fracture av
- \“.li 111}11‘ 3 h.L\.x‘he‘xn traced for a distance excesding thirty
23, allt (81 ary e ke ’ ¥
fifty foot 'l},'\ vary i breadth from thirty to one hundred and
. Q@ ) 1 » 1
- vewn stone chiefly consists of the mineral ankerite,

a “I'\\llll"‘ Ht. ‘A\‘ 0 i l‘ ) Y l 1AE L3

e (¢ r‘)\ll\'ll" (li r i 5 . T
‘P 3 . ¢ on, lll”\‘ an { ElH :

ank'[\'l‘ 1'1i|lt1ll|l“!l")lll l“ to ‘ . " .

. . ; . 25 per cent. of carbonate of iron It
18 used 1 the swmelting furnace as
g furnace as a flux.

Tt i i

e ore itselt occurs 1 1

‘ ceurs cl y y for '

iAo Siirodmrigh iefly in ‘.}'f form of brown hematite or

el LH}‘ r_n_mlul, n!ul:u'tmr and compact forms. It is
s ore that the furnace is in the main supplied
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Red hematite is also of no uncommon oceurrence, and is used
to mix with the brown ore in certain proportions. Specular ore
is found in small masses and scales; it is used for fetling in the
puddling turnace.

It was formerly supposed that the brown o%e was most
abundant near the surface, but recent discoveries have established
the fact that this ore mav exist at any accessible depth in the great
fractures on the Cobequid range.

At one locality about two miles from the furnace, at the
Acadia Charcoal Tron Works, adit levels have been driven on the
course of the vein (east and west mnearly), which, in a vertical
depth of about 350 feat, expose upwards of twenty thousand tons
of ore, wih an increase of thickness of the deposit as the depth
becomes greater. The thickness of the veins of ore is here at
some points over twentv feet. Masses of the countrv rock or
“horses 7 are numerous in the vein stone and occasionally in the
brown ore. Sometimes the mass of veinstones assumes the
form of a breceia whose angular particles are cemented by the
mineral ankerite. In the brown ore veins “ horses” are not un-
common, and the whole mass of the vein is so honeveombed and
vesicular; that surface water rapidly penetrates from the highest to
the lowest adit level in a vertical attitude of 350 feet.

About half a mile north of the great vein is another vein, but
little is known of its capabilities, the stores of ore in sight being
sufficient for several vears™ consumption.

Thronghout the extent of the property, a distance of thir!een
miles, the hrown ore has been traced at the durface, and in many
places it has baen quarried, but systematic mining has only been
commenced on the western section.

The vein, as proved two miles to the west of the works,
appears to establish the important fact that this extraordinary
distribu‘ion of iron ore is not generally confined to the surface in
a welg—<hapeld form as formarly supposed but extends d »\\'n\.\':nrdv«\
to great d:pths, being in fact a true fissure vein or series of
fissure veins of vast extent and depth.

The average cost of mining the ore, exclusive of *d~ad work,”
&c.. is one Hllar or 4s. stg. per ton, delivered at the mouth of the
level.  The ore has to be carted to the furnace. a distance of two
miles from one point and three miles from another, at a cost of 60c.
or 2s. Gd. and S4¢, or 3s. 6d. stg. per ton respectively, in the ab-
sence, to the present time, of rail or tramways. The total cost of the
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ore at the furnace, with the adlition of the “d:ad work,” &, is
about two dollars and fifty cents, or 10s, 6d. a ton.

The ankerite or flux is found in abundance close to the furnace, §
and when limestone 1s required it 18 brought a distance of thres s VI—1
| 24 :

miles from beds whi h appear to be nearly parallel to the course of

the veins, or about duo East and West maguetic, the variation baing
21 dogrees West. -
A vey
The mean elevation of the country where the ore is obtained i gL awson )
680 fat above the sea level, and the mountain range is intersected r(."h“'w]
by profound narrow valleys or gorges at right angles to the cours @ "tblls peau
of the vein, and cutting it to the (1;[)1}1 of from 300 to 330 feot, s 18 tributed,
that every facility isaffordad for driving levels on the vein at dift |8 jnterested
ferent d>pths,and mining any quautity of ore that may b2 d>sired. § desirable
Arleady a lovel has haen driven to the vein at a spth of 350 feet Fthe preat
fr(nn the surface, and a breadth of ore of the highiest (lass has been § B {orded th
intersected, averaging from nine to twenty-three feot. B has bLoen

\ . . . paveragin
The Spring Hill coal, from the fine 11-foot opened by the Spring P to twent!
. ) | . . : } 3 -
Hill Company, whi~h has been shown by experiments and analysis s
to be of the bast quality, can be laid down at the works on com- §8 « T shal
pl'«-!mn of the short branch line to the Intercolonial, now in course § branch o
of construction. at a cost of £2.16 or 9s.ste. a ton. The require- : Archibald
’ .}ll \\" : g . renlbDaid
ments of the Iron Works will reach 40,000 tons ot coal per annum, Mine,” a1
on H”“P.‘“ ion of ¢ he second-blast furnace ; and their influsnce wil and at the
nm’-."i\'.:lrll\' be immediately folt, to the advantac: of the coal thick ser
proprietors.

| former s\
set b'ac
There are several other localities in the C yhagqnuid range '\I:ith a st

where Tron ores have been found to exist ¢onsiderably nu;u:cr . s to the

to ﬂ""’ Spring Il seams than the Acvlian wor ks, and their S the beddi

Junction with the Chil of Cambarland by short mineral 1'nes S distance

of railroad is merely a question of time. The future ios- [§ R place to

portance of the Tron and Coal industry of Nova Scotin in (G occupics !
various parts of the Province is already foreshulowed by . rom ve

tl} . \ . P B . 5
1 new commerci W relations which have dawned upon the TSR The v
Acadian mines of Londonderry E

excavallo
of 327 fe
prvwnh

trating tl
pnuml of
its comp
ankerite.
ochrey i1



rkv“ &(‘., i\

he furnace,
‘@ of thres
e course of
ation boing

»btained 1
interse:ted
the course
380) feat, o
ein at dif
ha dasired,
£ 350 feet
ss has been

the Spring
nd analysis
S on ¢om-
v 1n course
he require-
)21 annum,
luenee will

it the codl

id range
)y nearer
and their
leral 'nes
wure 1 o-
S\‘t)”;l in
H‘.Vm] })y
upon the

VI.—DR. DAWSON'S DESCRIPTION OF THE
COBEQUID ORES.

A very cemprehensive d(‘&(nptmn was given by Dr.
Lawson in 1849 of this great mineral deposit, and is re-

produced in the second edition of his Acadian Geologv. As

this veautiful worl is not hkely to be verv generally dis-
tributed, although it ought to be in the hands of all who are

linterested 1n the mln«ml wealth of Nova Scotia, it 18

desirable to reproinee here the exhaustive description of

Bthe vreat Acadian vein, with the additional information af-

forded by experience, that'the brown ore, as stated wbove,
has been found at a #lepth of 350 feet from the sarface,

Faveraging from the surtace to the lowest level from nine
f to twenty-three feet of ore.

“T shall begin by deseribing the vein as it occurs on the west

Lbranch of the Great Village river, at the site chosen lr\ . D.

Archibald, Esq., for the furnace and buildings of the * Acadia
Mine,” and as seen in 1849, In the western hank of this stream,

t and at the junction of the carboniterous and metamorphic series, a

thick scries of grev and brown sandstones and shales ot the
former svstem. dipping to the south at angles of 65 and 70°,
meet b'ack and o ive slates, having a nearly verd al position, and
with a strike N. 55 B, The dip of these slates, where apparent,
is to the southward, and the strike of the slaty cleavage and of

' the bedding appears to coincide.  Near the falls of the river.a short

distance northward of the junction just moticed. the ulates give
place to grey quartzite, which, with some beds of olive slate,

§ occupies the riversoction to, and for some distance bevond, the
L iron velin.

The vein is well seon in the bed of the stream, and also in
excavations in the western bank, which rises abrup! Iv to the height
of 327 test above the river bed.  In the bottom of the stream it
presents the appearance of a complicated network of f'ssures. pene-
trating the quartzite and slate, and filled with a crystalline com-
pound of the carbonates of lime, iron, and magnesia, which, from
its composition and external characters, I refer to the spec 128
ankerite.  With this mineral there is a smaller quantity of red-
ochrey iron ore, and of micaceous spec -ular iron ore.
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In ascending the western bank of the stream, the vein appean
to increase in width and in the quantity of the ores of iron. Iy
one plave, where a trench was cut across it, its breadth was 12)
feet. Though its walls are very irregular, it has a distinet under-
lie to the south, apparently coinciding with the dip of the contain-
ing rocks.  As might have been anticipated from its appearance in
the river bed it presents the aspect of a wide and very irregular
vein, including large angular fragments of quartzite, and of an
olivaceous slate with glis ening surfaces.  'These fragments are
especially large and abundant in the central part of the \ein, where
they form a large irregular and interrupted rocky partition.

That the reader may be enabled to understand the description
of this singular d:posit, 1 give the composition of the various sub-

stances confained in it, as ascertained by my own analysis and
examinations.

1. Specular Iron Ore, or nearly pure peroxide of iron, in black
erystalline s-ales and masses.

9

&

Magnetic Tron Cre, a compound of the peroxideand protoxide
of iron.  This and the first mentioned ore, as they occur intermixed
In this vein, are capable of affording from 60 to 70 per cent. of pure

Iron. Both of these ores have been introduced into the vein by
1gneous fusion or sublimation.

« Jyrony T2 ] N T 1
3. 0 /{/12/ I« Tron Ore.  This is the most abundant ore in the
vein, and is of great

It great value on account of'its richness and fusibility.
bis u“,” the material of which the mineral paint produced by this
region 1s manutactured. It varies somewhat in quality, but the

urest specimens are peroxide of | : r {orei
purest specumens are peroxide of iron, with scarcely any loreigp
matter. '

= ae s : ] i9 1
4. A verite, or carbonate of iron, lime and magnesia. This 18
the most. abundant material in the v

A} h‘( ‘ t } "in.:md l\ ll‘illﬂ”\r' ()f a glﬂ_\'lsh-
white color, i e 4 ) : b

: ( nough sometimes hllmxd I‘!‘,ll l)\' ”ll‘ I)/ O\lt]l5 of iron.
A specimen ot |hl‘ =) er

' ¢ . reddish variety, containing small scattered
crystals of specular iron, pave on analysis—

Peroxide of Iron. O

Carbonate of Lime B
Carbonate of Iron. ...
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The white variety consists of—
Carbonate of Lime......,....,.... 45.0
Carbonate of s s 28.2
Carbonate of Magnesia............. 22,0
Silicious Sand .. 0¢H

-
99.17

With this mineral is found a variety of spathose Tron, or sparry '
carbonate of Iron, containing about 20 per cent. of carbonate of
magnesia. 1t 1s of a light yellow color, and runs in little veins
through the ankerite. L have no doubt that all these substances
have been molten by heat, and injected from beneath into the irre-
pular fissures in which they are now found. The ochrey red ore,
previously mentionedd, appears to be the result of the subsequent
action of heat on the spathose Iron. The ankerite and spathose lron
may become valuable for mixing with the other ores, atiording lime
for a flux and much lron.

5. Yellow Ochery Iron Ore. This is found in great quantity on
the surface of the vein, and has resulted from the rusting of the
ankerite, which soon becomes covered with a yellow rusty coat
when exposed. The yellow ochre is a peroxide of iron combined
with water, and when calcined it affords a good red pigment. On
analysis it gave—

Peroxide of Iron

Alumina e o
Carbonate of Lime and Magnesia . .
Silica and Silicates &
Water, mostly combined

100.00

G,  Broun Hematite occurs in large balls along the out-crop of
the vein. It has been produced by the solvent action of acid water
on the carbonate of iron, and the subsequent precipitation of iron
from these solutions. It is a valuable ore, but is probably most
abundant near the surface of the vein.

7. Sulphate of Barytes occurs in small crystals lining fissures,
and in compact veins in the ankerite. Though quite insoluble, this
substance can be decomposed by heated solutions of alkaline car-
bonates: and when these are cooled it is reformed and deposited.®
[t hasprobably been introduced in this way into this vein.

* Bischoff quoted by De la Becbe. Geo ‘Obs. p. 669,
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1 shall endeavor in the following remarks to state the manner
in whic h these minerals occur in the complicated mixture which filly
this vein, and their probable origin.  Let the reader tlien imagine
that he is standing on the side of the deep ravine of the Great Vil-
lage River, looking into a rocky excavation in which the minerals
above mentioned appear to be mixed tog:ther in the most inex-
tricable confusion, in great irregular cracks of the slalv rocks, and
he will be able perhaps to wade through the tollowing dseription,

The ankerite should evidently be con<id:red the vein-stone, as it
aurrounds and includ»s all the other contents of the vein, and
greatly exceeds them in quantity.  Where not exposed, it is white
and coarsely (rystalline. On exposure, it becomes vellowish; and
near the surface, as well as on the sides of the fissures, it is
decomposell, leaving a residue of yellow ochery hvdrous peroxide
of iron. In some parts of the vein, the ankeriie is intimately
mixed with crystals and veinlets of vellowish spathose iron. The
red ochery iron ore occurs iy minor veins and irregular masses
dispersed in the ankerite. Séme of these veins ar: two rards in
thickness; and the shapeless masses are often of much larger
dimensions.  Specular 1ron ore also occurs in small irregular
veins, and in disseminated crystals and nests. At one part of’ the
bank there appears to be a considerable mass of magnetic iron ore,
mixed with specular ore; this mass was not, however, uncovered
till atter 1 had lett the ground.

The whole aspact of the vein, as it appears in the excavations in
the river bank, is extremely irregular and complicated.  This
arises not ouly trom the broken character of the walls, the
includ:d ro-ky fragments, and the confused intermivture of the
materials of' the vein; but also from the occurrence of numerous
transvers: fissares, which appear to have slightly shitied the
vein, and whose surfaces usually display the appearance named
“glickenside,” and are often coated with comminuted slate or
iron ore. In some places these are so numerons as to Zive an
appearance of transverse stratification.  One of then, was observed
to be filled with flesh-colored sulphate of harytes, formine a little
subordinate vein about an inch in thickness, ' 7

The general course of the vein, deduced from ohservatinons made
by Mr. Haves and myself at the Acadia Mino and further to the
eastward, 1« N. 98S© W, maguetic, the variation I'-'int'v‘l)l © west.
At the A\(.-nfli;L Mines this course doviates about 33° T'r«—»m thatuOf
?hp containing rocks. .ln other localities. however, the deviation
is much small>r; and in general there is
ism between the course of the vein
of the hills, as well as that of the
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metamorphic systems. The vein, for a space of soven miles along
the hills 15 always found at distances of from 300 vards to one-
third ot a mile northward of the last carboniterous beds, and
always in the same band of slate and quartzite. -

Westward of the Acadia Mine the course of the vein over the
high ground is marked by the color of the soil, as far as Cook’s
Brook, about a mile distant. The outcrop of the ore was not
exposed in this brook, but large fragments of specular ore have
been found in its bed, and a shaft, sunk on the course of the vein, .
has penetrated more than forty feet through yellow ochre contain-
ing a few rounded masses and irregular lavers of ankerite. At
this point the d:composition of the ankerite and spathic iron has
extended to a much greater depth than usual, and is so perfoct
that a specimen of the yellow ochre was found to contain only .4
ser cent. of the carbonates of lime and magnesia ; the remainder
{)eing hydrous peroxide of iron, alumina, and silicious matter.

Still furilier west, in Martin Brook, '1 observed indications of
the continuation of the vein.  Beyond this place 1 have not traced
it ; but 1 Lave received specimens of specular iron ore and ankerite
from the continuation of the same me*amorphic district, as far
west as the I'ive Islands, twenty miles distant from Acadie Mine,

On the east sid: of the west branch of the Great Villago River,
the ground does not rise so rapidly as on the western bav.k, and the
vein is not so wel! exposed. On this side, however,a small quantity
of copperpvriies Las been found in or near the vein, b it does not
seem {0 be of anv importance. Indi ations of the vein can be
geen on the surface as tar as the east branch of the river. 1In the
east branch, red and grey conglomerates, dipping to the south,
and forminge the hase of the carbonilerous svstem, are seen to rest
unconformably on olive, black and brown slates, whose strike is
S.75° W. The continuation of the iron vein was not observed
in the bed of this stream.

Further eastward, on the high ground between the Great
Village and Follv Kivers, indications of the ores of iron have been
observed ; especially near the latter river, where in two places
small excavations Lave exposed specular and red ores, and where
numerous fragments of brown hematite are tound scattered on the
surface.

The ravine of Folly River affords a good natural section of the
quartzite and sla’e’of the hills, as well as of the carboniferous beds
of the lower ground. This section, as far as the base of the hills,
is described in chapter XV. The lowest carboniferous bed is a
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thick, coarse, grey and brownish conglomerate, dipping S. 20° W,
It rests uncomformably on a bed of slate, very similar to that seen
in a like position at the Great Village River, and which differs
considerably in appearance from most of the slates of these hills,
The strike of the slate is 8. 70° W.: and that of the bedding and
slaty structure appear to correspond. In a layer of graywacke
included in this slate, 1 observed small and well-rounded pebbles
of light-colored quartz.  This slate is succeeded by thick beds of
gray quartzite and hard olivaceous slates. These occupy the river
section for about 700 yards, or as far as the ¢ IFalls,” where the
river is thrown over a ridge of quartzite fifty-five feet in height; a
small rill pouring in on the eastern side from a much greater ele-
vation. Between the conglomerate and the waterfall the quartzite
contains a few narrow strings of ankerite, and at the fall there is
a group of reticulating veins, some of them six inches in thickness.
They contain a little iron pyrites. These are the only indi ations
of the iron vein observed in this section ; and as the group of beds
in which it should occur is well exposed, it is probable that it is
represented here only by these small veinlets distributed over a
great breadth of rock. Above the fall the quartzite and slate
continue to alternate for a considerable distance, the dip being
generally to the southward, in one place at as low an angle a
55°. About a quarter of a mile above the fall they are traversed
by a dyke or mass of fine grained hornblendic igneous rock.

On the elevated ground east of Folly River the vein is again
largely developed, and two excavations exposed a part of its
thickness on the property of the Londonderry Mining Company.
The excavations nearest to the river showed a thickness of 190
feet of rock on the south side of the vein. This consists of gray
quartzite, olive slate, and about three feet of black slate. These
l.x‘ds are traversed by a few small strings of ankerite, which
increase in dimensions on approaching the broken and irregular
wzﬂl of the vein.  About seventeen feet of the south side of the
vein consist principally of ankerite.  Adjoining this on the north
is red iron ore, with nests of spv('u]nr.nrv. veins and blocks of

ankerm;‘ decomposed in part to vellow ochre, and fragments of
l'()(‘k.. Fen feet in thickness of this red ore were seen without
exposing the north wall of the vein.

On ‘thv surface m this vicinity are I rge fracments of brown
hematite, which mark the course of the ve 1. In the eastern ex-
cavation, this mineral was seen in places near the surface, and

‘“‘“7.‘"!"»! fissures in a fragment of quartzite,. In this second
efcavation U}v red ore was more largely mixed with the micaceous
specular variety ; and also included ]nrg.u rounded blocks of ankerite
and angular fragments ofrock. The width exposed here . ‘tl - tb(’n
feet, and neither wall was seen posenere was THTee
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t seen The ankerite is (lm'omlmw'l to the depth of eight foet. Thesame
differs appearance of transverse vertical layers seen at the A adian Mine
» hills, is observed here, and is probably due to the same cause.

1z and

wacks Still further east, on the property of C. . Archibald, Esq., and
abiles on ground equally elevated, three excavations have shown astill

eds of - greater development of the vein. A trench of fiftv-three feet in
, river length, and nearly at right angles to the course of the vein, showed
re the in its whole length a mixture of ved and specular ores with ankerite.
oht: a Another excavation, ninety-five feet to the northward of the first,
:“,h,_ : exhibited dnkerite tinged of a de 'p red color, by pe mwlw of lrun,
artzite and trave I'\r‘(l by retie ll|.lill|1{ \~|.n< of red Iron ore. xlxmlulm“_
ere is g, 360 teet south-eastward of the first, showed white and gra

kness. ankerite, having some ot 1ts fissures coated with tabular 1\\141“,1

'lti(ml \\})1'1' \HIMI‘”“ ()1 }HY‘\U S. H ) \\'l”h Uf Ilw e I]l were not seen at
1 beds this place : but 150 paces south of the first trench a thick dike of
b i greenis 11 1rneons rock, .|[)pm ntlyv a very fine-grained grecnstone,

Ver & appears, with a course of' N, 102 W, This dike was not seen west-

Nlm(‘ \\:ll‘tl H1'1|xi\ ]D]:h't‘. lblll lT ¢an ‘H' !:.uul tn' a cons ltl ) b} », ”. «ll\hlll(L
boing to the eastward.  In the Mill Brook, two miles cast of'l qu\ River,
ole ag :l]i}'v“n'\ in connection with a bhed of black slate near the margin
igle as

f the me ||n<>r|>h|< svstem, and probably a continuation of that seen
In a similar [w\lllun in the Folly and Great Villace Rivers, At
the Mill Brook the dike is about 100 feet in thickness.

versed

again _ _ o : . .
of its In the bed of the Mill Brook, the vein is seenin the {orm of a net

\pany. work of fissures, chiefly tilled with ankerite, and in its castern
£ 190 bank 1t attains a ereat thickness. In a bank of another

gray l»rnui\ still further to the eastward, and in the same line of hearing,
These t appears to be of large (Im.. n=ions, and contains abundance of red

which Imn ore and red ankerite. | have not tracedit further to the east,
egular but I have no doubt ofits continuance to a great distance in that
of th(* r 4{*|‘|‘|'Iint|‘

north

cks of The geological history of this deposit embraces the (llowing oc-
s ol currences:—Is. The formation of a wide irregular fissure, along a
ithout great part of the length of the (‘obequid Mountains.  Zundlv. The
filling ot this fissure with a molten or softened, aud pariially even
sublimed mass of terruginous and caleareous matter. prescnting, as
brown [ think, an evident illustration of the igneous formation of a vein of

calecarcous, magnesian and ferrneinous carbonates.  Srdly. The

m ex- . : , . . ok

a. and breaking up of the vein thus for ned by eross fractur il faults.
’ ¢ 71y s v = .

QI('()ntl tthlv. The partial roasting of its contents by lon ) as to
!

I)Y‘l)(lll"“ the red ores, which are obviously the result ot” the \n':ltillg

wceous € kh ; : . ,
ikerite and oxidation of a prrt of the t‘:li‘.}»'tylilh‘ of lr‘l)ll. an .[ this process
irteen may be seen, on minutely examining the vein, to have extended

itselt from the walls of the smallest fissures.  Hthly

3

tion of
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heated waters passing through its crevices, Ill'l(l d>positing sulphate “The
of barvtes and brown hematite. 6thly. The influence of the airand by com
surface waters in changing large portions of the superficial contents Berkshi
of the vein into ochrey hydrous peroxide of Lron. have be
and st
York, ¢
four ar
York {
establis

T et i s T o

It is. however, to be observed that this deposit might beaccounted
for on the supposition that abed of Lron ore and carbonate of lime
and magnesia, similar to those occurring elsewhere in the upper
gilurian. had been so softened and altered by heat as to penetrate
in vein-like forms the surrounding rocks. Sir W. E. hogan has at the )
shown that phenomena of this kind occurs in the Laurentian regions 11}‘};\]‘1‘:]

of Canada. .
sylvani
the ton

This deposit is evidently wedge-shaped, being largest and richest focaliti
: ocalitu

on the surface of the highest ridges. It contains, however, an im-
mense quantity of valuable ores of Iron, though its irrezular «Th
character opposes many difficulties to the miner. Difliculties have sy atill
also been found in smelting the ore to advantage; but these are l;]il;(‘l"l
often incident to the first trials of new deposits, to which the . HH‘
methods, applicablg to others, of which the workmen have had siiniars
previousoxpnrisvm-t-, donot apply. It is believed, however, that these .
preliminary hindrances have been overcome, and that the mine has :
now become highly profitable to its proprietors. 1 quote the fol-
lowing estimate of the value of the deposit from the elaborate re- «TY
port (')t J. L. Hayesin 1849. It has been fully confirmed by which
experience :— Sl

“ From the descriptions which 1 have above given, it is evident, (])lr;g,”:
that although the unlimited extent of the ore at any particular S“llﬁi('il
point can only be determined by working the deposits, yet an i)’\ﬁsug
immense field is open for explorations and working. dzlil‘v :

miles.

o~ tion o

“ Although it is quite probable that an abundant supply of ore
will be found upon the west bank of the river. at a pri.w' which |
will not exceed two dollars to the ton of iron : if this should not streng
be the case, an ample supply can be furnished from the other : can b
localities at an expense which, including raising and hauling, could upon
not e.xmcd four dollars to the ton of iron. I would advise the equal
opening of the veins at different points upon the line, to determine 10S8es
the cheapest point for mining, and the ores which can be used |} in the
most advantageously. 1f this is done, the price of the.pre cannot for mn

be fairly set down at the sum for which it can he obtained from
the nearest locality, but at an average of the pﬁves of the ores In
from dlﬂerf*lgt localities, dgliven*d at the point selected for the BOUTC¢
f;xor:uce This may be estimated at three dollars to the ton of qualit
taan, 4

S 91
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“The \'u‘]uo of this locality with respect to ore may be judged of
by comparing it with establishments in the United States. “Th
Berkshire County, Massachusetts, at some esgablishments which
have been successfully conducted, the prirt%‘of‘ore 18 between five
and six dollars to the ton of iron. In Orange County, New
York, ore yielding between 40 and 50 per cent. costs between
four and five dollars to the ton of iron. At one locality in New
York the ore costs ten dollars to the ton of iron. At some
establishments on Lake Champlain, ore costing one dollar per ton
at the mine, is carried twelve miles to the furnace. The ore at
the Baltimore furnaces costs over seven dollars to the ton of iron.
This is about the average cost of the ore at the furnaces in Penn-
sylvania. Estimating the cost of the ore even at four dolars to
the ton of iron, there will’be advantage over the average American
localities. ‘

“The cost of ores at some of the Swedish and Russian furnaces
is still greater. In certain parts of the Ural Mountains the
minerals are carried by land to the forests, a distance of from 40
to 80 miles. Some of the forges of Sweden are supplied with
minerals from Presburg and Dennemora, which are transported by
land-carriage, the lakes, and the sea, to distances exceeding 370
miles.

“There is no trace of sulphur, arsenic, or any foreign matter
which can deteriorate the quality of the iron, or of titanium or
chrome, which would render the ores refractory. The red ochrey
ore, the most abundant variety, being sufficiently porous to present
large surfaces to the reducing gases in the blast furnace, and yet
sufficiently compact not to choke the furnace, but to allow the free
passage of the blast, can be used with peculiar advantage. The
daily make of iron from these ores will be large, and the. consump-
tion of combustible comparatively small.

“] have no doubt that iron of the first quality for purity and
strength, and which will demand the highest prices in the market,
can be made from these ores. If Mr. Mushet’s opinion, based
upon his own experiments, that these ores w ill furnish steeb iron
equal to the best Swedish marks, should prove correct, these ores
yossess a rare value; for, of the many charcoal iron establishments
in the United States, I know but one which furnishes iron suitable
for making the first quality of steel.”

In addition to the use of the ores of Iron in these deposits as
sources of the metal, mineral paints and artificial slates of excellent
quality are manufactured from the Iron ochres of the Follv moun-
tain, and are extensively used for protecting woodenbuildings, &e.”




Dr. HONEYMAN’S DESCRIPTION OF THE GREAT
VEIN IN 1866.

The following extract is from a paper read before the
Nova Scotia Institute of Natural Science, in January 1667,
by Dr. Honeyman.

“These mines are situate on Great Village river on the
south side of the Cobequid mountains ~ Their history previous
to 1855, and the opinions until then entertained by the
geologist as to the charcter, age and origin of the iron de-
osite, are fully given in Dr. Dawson’s Acadian Geology.
The following may be regarded as a scquel to the history just
referred to. They are the results of two visite which I made
to those mines in preparing illustrations of the resources of
the Province for the London Inte:national Exhibition of
1862, and the Paris Universal Exhibition of 1867.  On my
first visit I found in operation one blast furnace and scveral
puddling furnaces. The ores employed were brown hema-
tite and specular. The flux used was a limestone derived
from a lower carboniferous deposit, existing about three
miles west of the mines, and the fuel used was charcoal
made from hardwood of the neighboring forest. A massive
Nasmyth hammer was constantly at work forming bars of
charcoal iron, which were chicfly exported to England. The
specular ore was derived from a bed about three feet thick,
and the hematite from a bed of variatle thickness and of
unknown depth. In order to ascertain the depth pits had
been sunk, but without any definite result. My last visit
vas of a much more satisfactory character, and the informa-
tion acquired is ot the most interesting and singular
description. )

The brown hematite is now the only ore available for
the }n'.mh“'li”“ of iron, the specular ore already referred
to, having been apparently exhausted. 'l'lvlc supply of ore,
however. has not heen affected l;)v the fiilure of’ the Hpcculur
mt.oi‘m :m‘nlln-l' '.Erclut bed of hematite has been discovered
ol dimensions nearly equal to the bed alrcady referre

These two beds are nu\(\l' (lixtin\rni\ln-l«; (11‘0;).[)1\:":?1\?01,1 1‘::“171((1)1?{(1)1.

m . ) £ ; O
:.u‘d‘ H‘U\l[h. I'be strike of the beds is cast and \\'U.\bt their dip
is 80° wuth.“ At Martin's Brook they appear ulu’)nL thirty
feet apu;:t, I'he maximum thickness of each of the beds, i8
r r ‘O v J >
twenty feet, and the average of the north is five foet, and is
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the south four.  Very often the beds are interrapted and
disappear. The unequal thickness of the deposit and inter-
ruptions are marked by the inequality of excavation at
Martin’s Brook.  Their length has been ascertained as at
least twelve miles.

In the vicinity of Martin’s Brook, where the hematite has
been chiefly extracted, the course of the beds was found to
be west by south.  The cause of this deviation was a subject
of conjecture. A level was driven ul;liqm-ly to the strike for
drainagre in the meantime, and ullimately for the extraction
of the ore.  When this level reached the hematite beds at
about one hundred feet below the surface, it was found that
a great slip had occurred, that the beds had/ been cnt off,
that during the process a stratum of clay had been formed
between the upper and lower part; the inclination of this
stratuin being about 20° south-west. This interesting reve-
lation explains the mystery of the deviation already rveferred
to, and at the same time shews that the deposits extend
downward to the extent indicated by the level.  As the beds
at the point of gection Lave not degenerated in thickness or
quality, they may be regarded as only an interruption.

Another level is being formed some feet under the other,
and at richt angles to the strike of the strata. This is
expected to reveal the existence. or non-existence of the
hematite beds, and it is reaconably expected thatif theyshall
be recovered, they will be found in regular position, and
more advantageously situated for mining purposes. It was
supposed that the hematite was an altered ankerite. and that
it would only be found in the top of the vein.  Whatever
may have been the original character of the ore when
deposited, it is certain that the hematite extends to a di pth
of at least one hundred feet, and that its character in the

level is precisely the same as it is in the excavations near
the suriace. I found cavities with butryoidal ervstallizations
of hematite in the root of the level, as well as in the excava-
tions above. The hematite of these beds is chiefly amor-
phous and friable, with numerous masses porous and com-
pact, and mamillary butryoidal, and stalactiticerystal izations
of strikinge Vul‘ic[v\'vﬂf' form.

Often the ore has an unmistakable coke-like aspect.
beine specular and intermixed with slate, reminding me of
the coke made from the fine coal, with intermixed slate,
at the Acadia Coal Mines. This, and other numerous ap-
pearances in the ore, can only be satisfactorily accounted for

\ -«
\
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py the supposition of metamorphism by i;:n()(.)uq _agency,
If, azain, we are to suppse that the hematite is !mxm-
morphosed ankerito, the rarity «)f" the occurrence of this
mineral in the excavations at Martin Brook shew that the
meta norphism has  been cum.plctc. I shall now (Iin-(:t,
attention to the geological relations of tneso hematite beds.”

In Dr. How's “ Mineralogy of Nova Scotia,” the history of
the discoveries of the true vein character of the brown ore is
continued up to 1838.  Mr. Jones, the manager of the works,
writing to Dr, How, says :—

“«The veins of ore, which are now (1868) pretty
woll defined, are two in number, and continne as we
go deeper with our workings, much the same as they rwere
found at the surftce. We have now one adit 250 yards
in the ore at a depth of 40 yards below the surface,
and another 169 yards across the measures towards the ore
at a depth of 80 yards”

In a subsequent paper by Dr. Honeyman (March, 1870),
entitled “ Notes on Iron Deposits on East River, in the
County of Pictou,”* Dr Honeyman presents additional facts
especting the true vien character of the Brown IHematite
ot Londonderry, and announces the proving of the ore to
the depth of 200 feet:

“Theorists have advanced the same opinion as has been
done in regard to the hematites of Londonderry Mines. This
opinion is that it must necessarily be confined to the depth
of a few feet. I met this view of the mutter in a former
communication to this Institute, by the faet that a level
cntting the Londonderry beds at :x»(lopth of 100 feet from
the surfuce shewed the ore as still hematite. In addition to
this, Mr. Jones, the manager of the l,mnlond(*rry Iron mine,
in answer to inquiries has informed me that he has proved
the beds to the depth of 200 feet, and found the ore still
hematite, so that any theory of this band implying limited
depth at East River is completely untenable.” '

) ‘ ; : . -

[he further proving of the hematite at a depth of 350 feet
from the surface, as stated on page 29, sufficiently estublishes
the character of the deposit, and its probable persistency in

depth as far as mining the ore is commercially practicable.

* I’rm‘uulirr:s and Transactions of the Nova Scotia Institute of
Natural Science, 1869-70, p.p 72.
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ney. ANKERITE.

neta-

this It has been stated on pace 30 that the flux now exclusively
tha used at the Acadia mines with the brown ore is the Minetal

irect Ankerite, which follows the vein stone. Aunkerite consists of

yda.? carbonates of Im.l and !l]:l‘_{ll(‘.\'i.:l with a variahle admixtore
of carbonate of iron. Its primary crystalline form is a

ry of rhomebohedron.  In addition to the analy«is of thia impor-

re i8 tant mineral given on page 33 the following have been made
v . acks M . y *
ks, by Dr. Jackson and Dr. How. (*)

Jackson. Jackson. How.
Yellow. Brown. Brown.

relty

S we ®mm  Cabonate of lime...... ciessen . 43(“0 51 61

"were WA LArDHONDATC O IFON ... ... tireinr cennes 234:) 1‘.) {)‘J

'v;“v(]g LanNele......eeeese U]R | Jeooe saes

face, Carbonate of Magnesia............ 30.80 | | 2867
ore SHiceous send .oooeeiiiiiennnnn... 010 |[............ ; 0.13

870), 98.15 | 9970 | 100.90

i the Ankeorite bears no resemblante to clay iron-stone, which is

facts an ore chicfly found in the carboniferous and cretaceous
atite series, and contains a considerable percentage of alumina.

re to Clay iron-stone is essentially an argillaceous ore, while
ankerite mav be described as a ferruginous dolomitey and is
mentioned by Dana under the head of dolomite or magnesian

been arbonate of lime.  As a flux it is a very important mineral,
This and especially adapted to the smelting of the Brown ores of
lepth Cobequids.

rmer

Overman, in his ¢ Treatisec on Metallurgy,” says:—“ One of
the first maxims in selecting flux, should be that it contains
an admixture of iron; and if such can not be obtained,
which is most frequently the case with limestone, an impure
is preferable to a pure limestone,  The leading principle in

Ove : ; : .
? .l all smelting operations i3, to smelt by as low a heat as
atill . no 2

nossible.

nited !

level
from
nn to
nine,

Ankerite satisfies this condition admirably ; it contains
the necessary admixoure of iron, and being fonnd a3 the vein
stone of the ore, its associa'ion in this respect 1s of great

) feet,

ishes economic importance ig the smelting of the Cobequid ores.
ey in The name given to this\nineral is in honor of the Austrian

le Mineralogist, Professor Anker. By ilﬁ. decomposition .it
' gives rise to variously—colored ochres, which torm the basis
of piements, an | in the vicinivy of Folly Mbuntain deposits
have been mined and manufactured into mineral paints.

ute of

o —

(‘;) How's Mineralogy of Nova Scotia.



Groups
and as far

T { n TATT N N be reg'(ll'd
VIIL—G ]")T(H,ICAL SECTION OF THE NORTH SIDE
OF THE CUMBERLAND COAL FIELD.

Group
Gronp
Group
Group
Group!

In 1843 an elaborate section of the measures exposed on
the coast ul ('}ni:nocto channel was made l)v Sir William
Logan, aud published in the first Report of the Canadian
Geol ogical Survey, in 1844,

The er

This section has justly been regarded, not only as one of many of

the most remarkable illustrations of geologic al structure coast sec
extant, but also as exhibiting in its description singular quire V¢
powers of o' servation, deduction and analysis. It extends Spring 1
over n horizontal distance of ten miles, from Minudie to near
the ¢ ntre of the great Cumberland trough of carboniferous
rocks near the West Ragged lim f, thus comprising the
greater portion of the morth side of the trough or basin, and
mcluding all the known coal-bearing gmu;».\ of beds. The
south sid e of the trough, extending from the Shoulie River
to a shor.t distance south of Apple River, has not been
des 1 be

where 1
no certa
can be 1
and 1t 1
the ace
tain 1n

Of th
charact
only m
the Cu

(ft“)lh]ll'\'

THE NORTI SIDE OF THE - BASIN FROM MINUDIE TO SHOULIE.

Sir William Logan’s measurements comprehended 1457
feet in vertical thickness, of the carboniferous rocks of the the bed
Cumberland trougch, He l}i\".wiw[ this series 1mto eicht {or flag
groups, of which the following is the resume, beginning with 1i,nvstr
the highest group: peciall

i _— acid t!
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P4 . T R A P )1
f.b,‘.;')
2134
2539
2082

3240

§ i
.

|
_
4
‘A

H

1

o e




SIDE

-‘i‘(] On
1liam
adian

me of
icture
oular
‘tends
) near
“‘I‘uus
o the
1, and

The
I:H’OI‘
been

J/ULIE,

14570
[ Iflo
eicht
r with

‘r-wt.

45 ”

Groups one and two do not contain any seams of Coal,
and as far as this important mineral 1s concerned, they may

be regarded as barren.

Gronp No. three contains twenty-two seams of Coal.
Group \u four contains forty-..ve seams of Coal.
Gmnp No. five is barren.

Group No. six contains nine seams of Coal.

Groups No. seven and eight are barren,

ceventy-six seams of Coal ;

a8 they appear on the
f the Basin they may ac-
as is shown l;y the

The entire section contains
many of these are but l'udimvm'n'\'
coast section, but in the interior of

quire very considerable dimensions,
Spring Hill seams, which are of a magnitude and purity no
where recognized in the coast section, T ere is, however,
no certain o\'i'lwruw" that any one seam found on the coast
can be identified with seams discovered f"il' in the interior,
and it 18 probal lu t]mt local conditions may have favored
the accumulation of Coal in one locality, w

tain in another.

Of the eight groups of bed before enumerated, three are
(,,‘}J:n‘:t terized by numerous becs of Coal, but this is not the

Hul ] of economic importance \\lm h gives value to
Sir William Logan in his’
e same, has included

only
the ( umberland Coal TFlelds
comprehensise section and analysis of th ‘
t]lf‘ ]H-(’: ()f' ('1:1\' iI'HI] .\'(unt‘, t}l(‘ }n'(l\‘ ﬁf for j_"l'l!w]\‘l"lu“ :lll'l
for flagging. He has alse enumerated

limestones, which are valuable as a source
pecially on acconnt of the large per centage of phos horic
acid they contain, which may render them important as

sources of speci..l manures.

lime, and es-

hlu]l did not Ob/

the various beds of

A




ANALYSIS OF SIR WILLIAM LOGAN’S SECTION.

GROUP NO. I

From the neighborhood of West Ragged Reef to-a few
hundred feet beyond the north branch of Two Riyeérs.

/
Yeet, Feet.
Grenish gray or drab colored Sandstones,|
with conglomerate beds and large car—
bonized Drift plants 947
Dark Red or chocolate argillaceous and ar-

gillo—areneceous shales......ccocoeveennnn. 670
Total thickness [—— 1677

A few beds fit for grindstones and waterstones; (large
grindstones), No clay ironstone beds, no coal seams. This
group forms part of the upper barren measures, and is
characterized by beds of conglomerate.

GROUP NO. II.

From a few hundred feet north of the north branch of
ad

Two Rivers to a short distance beyornd Rigged Reef Point,
Feet. Feet. Feet.

Drab colored Sandstones without conglomerate,
1

Red, green, and greenish gray argillaceous and
arenaceous shales........... ... ... .|..
Total thickness .
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GROUP NO. IIIL (

From a short distance beyond Ragged Reef Point to

Dennis River Point.

Feet. Feet. Feet. Feet,

(oL in 22 seams |5 ft. 5in,|

(arbonaceous shales asso-
ciated with the Coal
Seams and in one in-
stance without coal

Undel'('lzly or understone ____Ig)ft. 31u.
being beds of wvarious
matevial  immediately
subjacent to the Seams
of Coal and carbona-
ceous shale, and univer-
sally penetrated by the
branches and radiating
leaves of stigmaria fi-
coides.

Every one of the Coal
and carbonacecus seams
rests upon a bed of this
description, and in two
cases stigmarie beds
exist without superin-
cumbent coal. The ma-
terinl constituting the
stigmarige bed is as fol-
lows :

Sandstone, gray. 23ft. 3in

ranch of Greenish gray or
f Point, drab

W

[
|
|
|
|
|
l
|
J

t. Feot. Argillaceous and arena-
ceous shale,
Gray
Greonish

green
Sandstone—

Greenish gray, chicefly

fit for grindstones..

Reddish — of  various|

shades.. .oooover veveinnes ‘

|
|
|
|
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Feet.
Shal ' Black :L;y
DAGIE— ‘ pous
Gray—Argillaceous.. .. 92

ing the
Arenaceous 44
Red and Green

bonace
= interstr
Argillaceous 564 0

taining
fishes, t
gionally
one int
gtone h
it, in 1
gocrate
geams.

Arenaceous........... 104 9
Measures concealed, sup-
posed to chiefly shale --

Total thickness. . 2134 1

This Group of Beds forms the unper coal-hearing group jndercla
in the Cumberland Basin.  None of the seams as they ap- being
rear on the coast, are of workable thickness, but there are materi
indications in the interior that some seams belonging to subjac
this group are of economic value. of coal
shale

. v 1 limest

The grindstone beds of North Ragged Reef and of South bly p
Ragged Reef lie within the limits of the group.  About recum
six hundred feet in thickness of rock in separate beds fit for radiat
grindstones show che importance of tnis group without sligma
regard to Coal. Beds of shale containing clay-ironstone one ¢
balls are numerous, ) coal
shale
mariw
('(-pl,m

GROUP NO. IV,

Extending from Dennis River Poiat to the south western where
extremity of Lower Cove.

laccon
ofthe
betwt

\( *n fartviRva e Q= 1
COAL in fortyfive scams bed at
instat

Carbonaceous shale, asso-
ciated with the

above
coal seams

_ maris
and in one Thert
instance without coal. . "8t
‘ ' of sty
Gray argillaccous shale : out
interstratified with the
coal seams in 8 ‘

coal.
cases ]
( _ ' . stitutl
in two of which the
shale is one foot and up
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wards thick, without ex

bl | 1 i
hibiting any remains of i
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Feet. Feet.  Feet.

Black and Gray bitumi-

nous limestone touch-|

ing the coal and car-

bonacecus shales, often|

interstratified, @d con

taining the remains ()11

fishes, shells, and 4)('(‘:l—j

sionally stigmarie, In]

one instance the lime-|

stone has no coal with!
it, in 16 cases it I8 as-
2134 | sociated with the coal|

Lo ] {1 P [
jl"V o Ul)(]f‘r(']:l‘y or l]||1ll(‘1‘_\[f)n("’j
J ap being beds of various|
lere are material imnw]i:m'ly‘
b |
ging to subjacent to the scams|
of coal andcarbonaccous|
shale and bituminons|
“South limestone, and invaria-
About bly penctrated by the
\ &t for I‘(‘l'lllll!n"ll[ In-:uu'lw's or|
rithout radating ]‘l':l.\'(‘H n! the
nstone sligmaria fiocides. Every)|
1¢

one of the scams of|
coal and carbonacecous|
shale rests upon a stio-|

marige bed with the ex:|

ception of one instance,|
Stern where lIw'Lulgl‘:l_\‘:u'gil-
laccous shale, destitute]
ofthe plant,is interposed,
between the stigmarie
bed and the coal,and one
instance where the stig-|
marige are doubtful.=
There are 12 nstances,
of stigmarige beds with-|
out Mlpu'in(-nmlwnt
coal. The material (,‘(HI-J
stituting the stigmaris/

beds is as follows: |‘

4 Ql'r)np

|
Ganistcr, a hard silicious,
BLONOQ i sisin ssivesn Slesiesies
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Feet.
San1stone — I
Gray and crumbly, some-|

|

times a doubtful fire|

Clay «oeerenes Sontnibn s shiaais dains {

Greenish gray

Arenaccous shale, often
fiv for fireclay—
Gray ,
Greenish gray

Argillaceous shale some- | 990 6
times fit for fireclay —
GIAY cevcerevones sosanses 4 99
Greenish gray | 28
Green |12 10|
Red and Green 45 0|

|

Red............ e | 17 3|

Sandstone— .
Gray in color,and much of ‘
it of a crumbly nature, |
resembling the quality
in which the remains|
of Stigmaria are found..|

Greenish ‘

Greenish Gray or Drab
coloured,someof it fitfor|
grindstenes,and patches|
of it containing carbon-|
ized drift plints 3 232

Red apd green, less dura-| ‘
ble/in quality than the|

202 5|
|

Reddish, similar to the
preceding in durability..

Red, or chocolate colored.
casily yiclding to the
influence of weather....

SHALE—Arenaceous.

\ : 91 0
Gray with tronstone 1
balls......... ... : 13 0

Greenish gray

Reddixh
Red and green.....

Feet.

R(\d av
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Feet. Feet. Feet. Feet.
Red and green with ' ?
ironstone balls........... 0 ’
SmaLE—Argillaceous.  |——— 46 0
| | 189 2

Gray with 1ronstone

Greenish gray
Greenich  Gray with|
1ronstone balls.......

| |
i [

Red and Green ’ 153
Red and preen with|
ved and gpreen with|
wnns(onelmlls.........’
Red, or chocolate-col
ored ' 230
Red, or chocolate-col-|
ored with 1ronstone

balls........ e ’ 82
| 3126

i e 1096 u“

Total thickness..| ——] 2539 1

118

This important group of beds contains
Coal Seams 37 feet 94 inches.
Bituminous Limestone........... 23 feet in thickness.
Fireclay, say......... e ereeene X
Sandstone, fit for grindstones——
Shale, with Ironstone Balls.. 433

o

o

GROUP KO. V.

. = A ] ”
From the south-westerh extremity of Lower Cove, to
Upper Cove Point.

SANDSTONE. ;

Greenish gray, with occa |
sional Drift plants car-
bonized

Greenish gray, with con-
cretionary Limestone,
baving theaspect of con-|

glomerate

|

|
i
»
é
|

20 0|
| 480




Feet. Feet. Ieet,
Reddishgray, with occa- 1 ‘
sional drift plants car- '
bonized coviviiiiiin .| 1040
Reddish gray, with con-|

cretionary Limestone...| 160

Reddish green ‘ 240

‘

Reddish green with con- | 37 0

cretionary limestone . —

Red and green . . . .
A o e e
Shale—

Red Arvillaceous...........

Rcd Arcnaceous

Green Argillaceous

Measuresnot well ('X[)UH(‘\I.;
but prohably composed|
of Red Shale and Sand-|
stone _

208 2
|

4 1) o al E
'his group 18 altogether barren as far as the exposures on

the coast permit conclusions to be drawn.

' : One-third, how-
ever, ot the section is

t ; concealed by drift, but the general
composition of the Rocks is such as to render it doubtful
\le-lh'w:‘:nn)'twvnl seams or any layers of 1ronstone balls
exist. The prevailing red color of the beds shows that on
the coust at least, the conditions for the

| ‘ | accumulation of
vegetable matter were wholly unfavorabie.  Coal is gene-
g Yy « Y vy . v . 1 2 '

]‘Q]) associated with gray-colored rocks, and clay ircnstone
\Vl}{x¢w»nl.‘>r accumulations of vegetable remains. The pre-
vailine red color of the beds belonsine to this sryap s pro-

e 1 e ' ! Jing 13 3 i !

>ql>lfll.lllllhi the interior, and may be sean on [ast Brook
which anpears to tlow over ase bo S "soav ‘
T HRESIES [ bt £ th se hods f 2R ‘w! saveral
w o presence ob concretionary limestone in thicker
beds lnwliw:H‘:\.l}lv existence <’t(ItW‘lN'F seas during the period
of tln-ztaqlu\ltu»n of this group, \
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GROUP NO. VI.

From Upper Cove Point to a few hun
Dog Fish Reef.

(CoAL in nine feams.. .. ..
Carbonaceous shale, arso-|
ciated wita  coal. and
containing  remains  of
ghells voevennnene “EanEs Eaebine '

Bituminouslimertone with
remains of fish and cal-
carcous beds, associated
with the coal and car-
bonaceous shale seams
in one instance, and in
8ix instances independ-

Greenich and gray urgil-j
laceous shale, associated
in some 1nstances with
the coal and carbona-
CEOUB BCAMB cvvvunnns vuennn. 3

|

\

Underclay or understone
being beds of wvarious
materials, immediately
subjucent to the scams
of coaland carbonaceous
shale, and invariably
penetrated by the re-
cumbent branches and
radiating leaves of the
stigmarie ficoides. Every|
one of the coal seams|
rests upon a stigmarie
bed, and thers is one in-’

stunce of the stigmzu‘iw’

bed withoutsuperincum-
hent coyl. 'I'he mate-
teriils of which the slig-j
murig beds consis<t is ay
follows:—Sandstone  of
& gray color and crum-

bly quality ..... SRS
4

Feet.

010

Feet,

dred feet beyond

Feet. Feet.




SpaLe.—Gray arzillo-are-
: ‘ !

naccous, frequently fit
for five-clay

Green argillo-arenaccous. .|

Red and Green Argillo-
arenaccous.

SanpsToNE —— Greenish)
Gray ordrab colored, of]
which much is fit for the
purpose of good grind-
stones, and it is in it
that the chief quarries
of the Joggins exist. Of]
this mass 350 feet in
various parts are filled
with vast collections of
drift plants, coated with
erystalline cval.  The
plants are in great con-
fusion, and are in gen-
eral prostrate. Spherical
concretions some four
feet in diameter, with a
rusty black exterior, oc-
cur in 51 feet of it

Greeonish

Yellow, of a finer but less
durable quality than the
drab

Reddish gray

te)

Red and oreen

5

Red and checolate-colored

Limestone of a concretion-
ary character, very
much resembling con-
glomerate, generally of|
a ¢reenish color, and in
very irregular layers...

SHALE. — Greenish gray
arenaceous and argil
laceous

Feet. Feet. Gray ar
g';ll:lm
gmall
ironst

Red and
Red an
1

This
the Cun

The
group.

Frot
Cove

SANDS
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Feet. Feet. Feet. Feet.
Gray arenaccous and ar-| ,

gillaccous, with a few! ‘ ‘
|

small beds contaning|
ironstone balls . l 234 0

......... |
Yy (l‘

Red and green variegated| 70|
Red and chocolate colored| 592 2|
| 209

Total thickness..... —! 10392 | 3240 9

|
|
|
I
|
|

This group is the lowest coal-bearing group of beds in
the Cumberland Basin.

The most important grindstone quarries belong to this
group. The ironstone beds are few in number.

GROUP NO. VIIL.

From Dog Fish Reef to balf way between Downing’s
Cove and Mill Creck.

SANDSTONE. Greenish| ‘

1 0|

Reddish 7 0l

20 0

65 o;
Red with white streaks....|
,‘
Conglomerate with red,|
white gray and yellow|
quartz,and black Lydian
stone pebbles; in a ma-|
trix of red sandstone....
Limestone in concretion-
ary nodales placed ina
matrix of  greenish
gsandstone and shale,
occasionally associated
with curbonized frag-
ments of plants.......... ‘

SaaLe —Deep red and
chocolate red, arenace-|
OuS....




56

[Feet. Feet. Feet Feet.
Measures concealed, but
supposed to be of the Reddish,
same quality with ¢8
and nc

Total thickness..... 650 0 Tots

This grcup appears to be barren. It contains peither
coal, sandstone fit for grindstones, nor ironstone balls. Tt Plaste
is. however, noteworthy that Sir William Logan mentions this gro
the qgcurrence of a regular vein of sulphate of Barytes, 3
inches wide.

GROUP NO. VIIIL

From the boundary of the last named group to Seaman’s
brook, Mill Creek, Minudie.

BanpsTONE. — Greenish;
gray, occasionally hold-
ing carbonized remains
of plants, and in four in-
stances the plants (un-
derlying the sandstone)
aro replaced by gray sul- ;
phuret and green carbo- F
nate of copper 206 0|

Reddish 13 0

213 0

|
) ‘ r
Concretionary limcstone,f !
associated with  thel “
greenish gray sand- |
stone. The concretions; i he ro
are held in an argillo-‘ 1 the r
arenaceous matrix. In i out, 4
one instance the whole ] Local
of the bed is calcareous, ’
and there occur nine

beds altogether............

have
SeAmS
which

|
BHALE.—Red arenaceous. f or col

sometimes  more and' thick
sometimesless argillace- Coal

and !
and 1

OUB.coervevr vrrreenennn.. 1186 0
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Feet. Feet, Feet. Feet.

Reddish, black and gray,
with calcareous septaria
and nodules................

Plaster and a heavy bed of Limestone occur at the base of

this group.

RECAPITULATION.

Group No. 1......... 1671 |Barren—Conglomerates.
S .Y — 650 do. “
“  Ne. B 2134 22 Coal Seams—UpprER CoAL-

bearing Greup.

“ No.4......... 2539 45 CoalSeams—Mi1ppLE COAL-
f bearing Group.

“ No.b5......... ‘ 2082 |Barren.

“ No.6........ ’J 3240 22 Coal Seams—Lower CoAL-

bearing group.
650 |Barren—conglomerates.
1658 |Barren—Plaster.

“ No.7:.......
“ No. 8.........|

Total thickness.....! 14570

It is not to ba inferred that the characseristics presented by
the rocks in this elaborate coast section are maintained through-
out the extension of the strata eastwards far into the interior.
Local conditions which prevailed during the periods of deposition

have greatly moditied the composition of the beds and of the
Towards the interior of the Basin many beds

seams of Coal. :
which show no signs of coarse materials on the coast become grits
Manvy beds die out while others

or conglomerates in the interior. .
thicken, and what is true of the strata holds good with regard to

The collection of seams at the Scotia, Chignecto

Coal seams. )
and St. Georgs is an instance of this thinning out of certain beds

and the thickening of others.



EXPLORATIONS FOR COAL.

The greater portion of the Cumberland Basin is deeply covered
with drift clays and gravels, consequently explorations for the

erop of the seams are both tedious and expensive.

An exp:ditious method of proving the seams in their oxtension
from a point where their existence is known, or in searching for
seams where the structure of the country indicates their position
is very d:sirable. The ordinary method pursued in boring for
coal is troublesome, expensive and unsatisfactory. A method
which will not only bore expeditiously but at the same time shew
with certainty the kind of rock and its character, and the precise
thicknéss of the seam of coal, is very desirable. This method is
claimed to have been perfected by the application and use of the
Diamond Drill, which is not only very expeditious but enables a

core of the strata bored through to be brought to the surface.

Diamond Drills have been for some years in operation in
Europe and more recently in America. In England the Diamond
Rock-Boring Company has been recently established, while the
American Diamond Drill Company has been for some time in suc-
cessful operation.

The French engineer, Rodolphe Leschot, first conceived the
idea of using black diamonds for drilling purposes, and his inven-
tion was tested in 1863 during the construction of the Mont
Cenis tunnel, and was found to give very satisfactory results.

The American Diamond Drill Company work under Leschot's
patents, and profess, while retaining the principle of the inventor,

to have introduced new methods and various improvements on the
details of the machinery used.

The report of the Commission at the Paris Exhibition on

Leschot's Drill is very satisfactory, and i1s well worthy of intro-

duction here, in view of the wants of the mining public with
respect to

some expeditions and consequently cheap boring

apparatus which enables the prospectors to :termine with accu-
racy thoe

nature of the materials through which the b rings are
passing.
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Referring to Leschot's Drill, the Commissioners sav

“The imperfections that Mr. Leschot, civil encincer and
pupil of the Central School, had recognized in the employment
of iron and steel in the boring of hard rocks or metals, the
drills softening rapidly, and often producing only an advanoe
of Om. .07 to Om. .10"per hour, gave him the happy idea of
applying a rotating tool, acting in"the manner of un annular
cutter,and in which steel teeth should be replaced by dia-
monds.  To accomplish this, he sct into a tubular washer or
ring, about Om. .005 or Om. 006 thick, bleck diamonds, pro-
jecting Om. 0005 at the most, kome from within, some from

without, and some in front.

“It is understood that after this ring has been atta  hed to
the perforating shaft, it is rotated at the rate of about two
hundred revolutions per minute, and the black dinmonds
brought in contact with a softer substance will cut and wear
it to an extent which will depend uron the pressure exerted,
and the hardness of the rock., By continuing this action
the groove can be made to a great depth, and the cylindrical
remains attached to the rock enters the hole

core which
When the operation

through the axis of the tool-carrier, !
is terminated, the core is taken out in the shape of quite a
regular cylinder, which only breaks when the rock is of a
brittle nature, or has been previously cracked., Tuis evident
that the use of this cutting-ring saves considerable powder,
since a part of the rock is not pulverized, In ‘.lw example
we have given in describing the Leschot perforator, the
effort was only 61441 tons per hour, while it would have
been 204.5 tons if the entire matter had been pulverized.

The ring employed by Messrs. De La Roche-Tollay and
Perret (exhibitors of the Leschou Drill at the Exposition), is
only Om. .035 outside diameter, and the core worked was

Om. .014 in diameter.

“Cost of Tools.—We will now reply to an U‘,i"f'”““ “'l'|i(:l’
has been raised as to the price of this tool. It is troe that
when the ring was first used, a difficulty existed in the selee-
tion of diamonds. which from the nature of their cleavage,
would be the most serviceable. The setting was not fnl\\l';x)'s
performed as solidly as could be desired; but these tflﬂ](‘lln'lleﬂ
have disappeared. We have (‘x;-.mimwl’l‘\\ o rings \\'l‘nr-h were
worked for seven months atthe l‘:xi"'ml“mf‘ und w e : h:l\"(:
perfectly resisted.  We believe we can :11?:1'111‘”“1! ina hard
stone, like gl':llli((‘ a ring l'l’ulwl']y worked ‘..\'IH cut ?w(.v]('H .t(t
ite depth of 150 metres(over 490 feet). A ring for

an ilgi_:l‘t‘z'_;l
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|
boring holes Om. 036 diameter, costs about 150 francs, but as the
black or opaque diamonds used in its construction are ordinarily
employed in the shape of dust for polishing tramsparent diamonds,
and as their wear during the act of performation is very light,
they can be extracted from the socket in which they are set, and

e returned to the trade with a depreciation proportionate only to
the diminution of weight.

The diamonds extracted from the worn-out ring generallv fetch

sevanty or eighty francs—that is to say, about one half of their
first cost.

“The following are the results of the experiments mad> during
the Exposition, the speed of rotation varving from two hundred
and fifty to two hundred and eighty revolutions per minute ;

“ Advance per minute in the Mont Cenis quartz, Om. 054 (2}
inches): in granite, Om. .050 (about 2 inches); in very hard cal-
careous dolomite, Om. .080 (3 3-16 inches).

“The holes were perfectly regular, and being so, were well

adapted to the use of powder «artndges which are much less dan-
gerous than the ordinary powder.

“The hydraulic engine (by which the tool on exhibition was
operated) and the perforator have worked four hours every day
tor a pr-rlud of seven months,
repairs.”

without necessitating any serious

The American Diamond Drill Company claim that by long prac-
tical experimenting they have greatly improved upon the machines
which Messrs. De La Roche-Tollay & Perrett manufacture under
Professor Leschot's patent in France. While their machines
rotate the annual ring (or diamond boring head) only 200 to 280
revolutions per minute, the American rotate the same from 400 to
800 revolutions per minute, according to the style and application
of the machine. This increased speed, with improved mechanical
devices for adjusting and applying the tool, is said to greatly
economize time, and enable bores to be made in sandstone, lime-

stone, slate and marble at a uniform rate of fifteen to twenty (15

to 20) feet per hour. and in quartz, flint and granite from six to
eight (6 to 8) feet per hour.
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The simplicity of American machines is said to render unneces-
sary the emplovment of expensive skilled labor in their operation,
and since the drill points never require sharpening, only two work-
men are needed to keep the same in steady operation, and make all
necessary repairs.

This drill is said to penetrate rock faster than by any other
known method, to perform a greater amount of work more cheaply
than it can be otherwise done, to make perfectly cylindrical holes,
to bore at a depth of five or six hundred feet as rapidly as when
near the surface, to bore in any direction or angle, (a very impor-
tant consideration), and lastlv to bring out a solid core of the rock
through which the drill is passing.

The following is a description of the American Prospecting
Diamond Drill. It consists of an upright boiler, to one side of
which is firmly bolted the case iron frame which supports the engine
and swivel drill-head, gears and screw-shaft with the drill passing
through it. The engine may be an oscillator of Trom five to seven
horse-power. The screw shaft is made of hydraulic tube from five
to seven feet in length, with a dsep screw cut on the outside; it
also carries a spline, by which it is feathered to its upper sleeve-gear.
This gear is double, and connects by its lower teeth with the
beveled driving-gear, and by its upper teeth with the release gear.
The release gear is feathered to the feed-shaft at the bottom of which
is a fractional gear, fitting to the lower gear on the screw-shaft,
which has one or more tecth less than the frictional gear, whereby
a differential focd is produced. This frictional gear is attached to
the bottom of feed shaft by a friction nut, thus producing a com-
bined differential and frictional feed, which renders a drill perfectly
sensitive to the character of the rock through which it is passing,
and maintains a uniform pressure upon the same. The severe and
sudden strain upon the cutting-points incidental to drilling through
soft into hard rock with a positive feed is thus avoided. The drill-

rod (passing through the screw-shaft) consists of a tubular boring-
rod, made of lapweld tube, with the bit or boring-head screwed on

to one end.

The Annular or Hollow Boring-Bit is a steel thimble about four

inches in length, having three rows of black diamonds in their
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natural rough state firmly embeddsd therein, so that the edges of
those in one row project forward from its face, while the edges
of those in the other two rows project from the outer and inner
periphries respectively. The diamonds of the first mentioned row
cut the path of the drill in its forward progress, while those upon
the outer and inner periphery of the tool enlarge the cavity around
the same, and admit the free ingress and egress of the water, as
hereafter dzscribed.  As the drill passes into the rock, cutting an
annular channel, that portion of stone encircled by this channel is
of course undisturbed; the drill-rod passing down over it preserves
it intact until the solid cylinder core thus formed is withdrawn in
the drill rod in sections.

The sides of the hollow bit are one-fourth of an inch thick, and
the diamonds of the inner row project about one-sixteenth of an
inch, so that the core or cylinder prolacel by a two-inch drill
(the ordinary size of testing and blasting) is one and a quarter
inches in diameter.

Insid> the bit is placed a self-adjusting “wedge, which impinges
upon and holds fast the bore when the action of the drill is revers-
ed—thus breaking it off' at the bottom and bringing it to the
surface when the drill 1s withdrawn. In order to withdraw the
drill it is only necessary to throw out the release gear by sliding it
up the feed shaft to which it is feathared, when the drill runs up
with the same motion of the engine which carried it down, but
with a velocity sixty times greater; that is, the speed with which
the drill leaves the rock, bringing the core with it, is to the speed
with which it penetrates it as sixty to one—the revolving velocity
in both cases being the same.  The drill-rod may be extend:d to
any dosirable length by simply adling fresh pieces of tubing, the
successive lengths being quickly coupled together with an inside
coupling four inches long, with a hole through the centre to admit

o)

the water.

m ; ) .
['he steam pump is connected by rubber hose with any conveni-

ent stream or reservoir of water, and also with the outer end of

the drill-pipe by a similar hose having a swivel joint. Through
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this hose a stream of water is forced into the hollow drill-rod. from
which it escapes only at the bottom of the bit, and passes rapidly
out of the hole at the surface of the rock, carrying away all the

grit and borings as fast as produced.

With this machine a core is said to be easily brought to the sur-

face from any depth within a thousand feet.

VIIL.—-THE BASIN WEST OF SPRING HILL.

South-west of the disturbance near thé church at Spring Hill
mentioned on page 23, several seams have been discovered, having
& course varving from south forty degrees west near the hottom of
the hill to somth twenty degrees west at the summit. The crops
of the seams appear to be affected by an anticlinal, whose axis
lies to the sonth of the lowest seams, or those at the summit of
the hill. At the Hibbard Pit a large seam has been intersected by
a shaft which is supposed to be the continuation either of the main

seam or of the thirteen foot seam. It is alleged that this seam

has been found near fifteen chains south-east of the boundary of

the General Mining Association’s tract and about seventeen

chains southwest of the IHibbard Pit. According to the structure
of the rocks the crop of this seam should pursue a gently curving
course towards the junction of the Mountain Road and the Upper
Maccan Road, and in the absence of faults it would then trend
more to the west and sweep down the valley of the Macan towards
Southampton. Numerous bore holes have been put down for a
distance exceeding a mile to the north-welt of the prolongation of
the General Mining Association’s tract “without striking this

seam. urther trial holes to the rise will probably be attend-

ed with successful results.
The smaller seams near and upon the summit

curve more sharply to the south, being nearer the axis of the

of the hill will

anti-linal, and probably take an easterly course before returning

towards the valley of the Macan. From the Mountain Road all

the way to Scithampton, a distance of seven and a half miles,
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the rocks are regular, dipping towards the north-west at a low

angle as far as the Etta Road, where they take a more northerly
dip.

Small seams ot coal have been found in this portion ot the
valley of the Macan, but no recognized representation as yet of
the great seams at Springhill. It is only by natural exposures
that these could have been found, for it does not appear that any
trial bore holes have been put down in this part of the basin.
The discovery of one of the large seams in any part of the
Upper Macan valley would be of great importance, for the uni-
formity in the structure of the rocks for many miles would

indicate great regularity in their continuity over a very large
area.

From Southampton towards Athol the dips of the strata trend
slightly to the east of north, thus showing a trough-shaped forr,
and giving strength to the supposition that the Springhill seams

occupy a superior horizon to that of the Joggins seams, or the
— . .
seams on the north side of the Basin.

A spur of conglomerates forming the base of the Coal measures
appears on the west side of the road leading from Fullerton’s Lake

to Southampton, and takes a northerly direction down the valley

of the Hebert River. The west flank of this spur crosses the

Halfway River about five miles from Fullerton's Lake, and its
outcrop has been traced in a north-easterly direction for nearly
two miles. In a westerly direction it has been traced from the
place where it crosses Halfway River for three and a half miles, or
beyond the outlet of Gaspereau or Welton’s Lake. This mass of
conglomerates appears to penetrate the Coal Basin in the form of
an elongated dome. From Welton's Lake the Coal measures take
a general course towards the head witers of Apple River, and
terminate on the coast of Chignecto Chanunel at Spicer Cove,
where they may be seen in close juxtaposition with the metamor-
phic series of the Cobequids, and where also, on the authority of
Mr. Patrick, small seams of Coal are visible at low water.
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IX. —SECTION ON THE COAST SOUTH-WEST OF
THE SHULEE RIVER.

Near the mouth of the Shulee River on Chignecto Chan-
nel the rock dips to the north-cast at a low angle, and hero
ir probably the axis of the main synclinal in the Cymberland
Coul Basin. Proceeding south-westerly along the_coast, an
easterly dip is seen at Clam Cove, and about two miles
further down the coast a south-westerly dip occurs at Sand
Cove, and continues to Sand River.

This structure points to the existence of a subordinate
anticlinal which has been recognized on Mill Creek abont
three mi'es from its junction with the Ilebery River,

The axis of this subordinate anticlinal has a course nearly
due east and west magnetic, and it is 1ot improtable that
it may have an important bearing upon the depth of
workuable seams of Coal in this part of the Basin.  South-
west of Sand River the dips are all nearly due south asfar as
Carron Cove within a mile and a half of Apple head. At
the head waters ot Mill Creek and for four miles down that
strcam the strata dip north, showing the existence of a
trough or synclinal nearly parallel to the anticlinal before
mentioned.

The view which has hitherto been entertained regarding
the Cumb .rland Coal basin in the vicinity of Chignecto Bay,
pamely that the whole scries represented in the section on
the north side ot the basin is reproduced with northerly dips
on the south side of the synclinal axis passing through the
Shulee River, is not borne out by the result of explo-
ration. A great undulation in the southern part of the
basin gives rise to a subordinateanticlinal and a subordinate
synclinal.  Near Spicer Cove and on the east branch of
Apple River, Coal scams have been observed, showing that
there the Coal measures approach the older mctumorphic

geries very closely.  The country between Fullerton’s Lake

and the coast is very little known ; the last house west of
Parrsboro’ river is William Harrison’s, distant five miles in
an air line west from Fullerton's Lake. Between Harrison’s
and tho head of Sand River Harbor, a distance of nine milcs,
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thercis butone habitation. Between Harrison's and Porter’s
Mill on the Herbert river in an air line about nino miles, and
between Harrison’s and Shulee River harbor about cight
miles, there is not a single house or cabin.  This part ot the
country is a complete wilderness, in which extensive barrens
are pumerous,

The highest land in this part of Cumberland County is
about six miles due west of William Harrison’s on Ialf-way
river.  From an extensive swamp, which occupies an
clevated table land, the following rivers take their rise:
Half-way River and Fox River, flowing into the Basin of
Minas; Mill Creck, flowing into the lobert River; East
Branch of Apple River, Sand River and Shulee River, flowing
into Chignecto Channcl. Mill Creek traverses a vast and
gently undulating plain, resembling in many particulars the
level country through which East Brook, rising near Spring
Hill, takes its course.

[t appears probable that workable Coal seams will be
found near the Sand River road; these supposed seams
being the continuations of seams known to exist at Spicor
Cove and on the East Branch of Apple River. North ot the
upper portion of Mill Creck, and along the crown of the
subordinate anticlinal workable scams may be sufficiently
near the surface to admit of cconomical exploration.  T'he
outlet for these coals on the anticlinal would be Shulece
harbor; while those in the valley of Mill Creck could be
conveyed by tramway to Half-way River, thence by the
proposed railway from Spring ILill to Paresboro’ to thoe last-
named place for shipment,
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X.—PROFESSOR ORAM'S REPOR’

Kixas CoLLegE, WinNDsor, N. S

)

December 9th, 1872

DEAR SIR,—
I beg to transmit to you, for the information of the
Commissioner of Mines, a detailed roport of the mode of
operation adopted in my survey of part of the Cumberland

Coal Field.

The whole of this survey has been effected by means of a
Troughton & Simm’s 5 inch Ordnance Theodolite and a
Gunter's Chain, the latter having been carcfully tested at
ﬁ@qm'nt, intervals during the survey.

The plan I adopted was the lhIlu\\"\g; First carefully
sclecting a suitable site for a base line, which in a country
lilke Springhill is not an easy matter. I found the spot best
adapted for this was a prominence called Boss's Iill, from
which the best view of the country can be secured; the

loneest base T obtained was somewhat short of half-a-mile.

I then took accurate observations from each extremity of
base, of conspicuous objects, houses and barns, situated on
or near the line of survey. The information as to locality
of houses, &e,, I obtained from Mr. Miller, a resident at

Springhill.

«

My mnext step was to connect this base, by means of a

Traverse Survey, with the objects already noted, and in every

instance whey possible, [ took back-sichts on a flagstaff

erected on Mr.A. Mill’s barn, which i3 situated on the base
line; this method has the effect of completely tying in the
survey. and rendering the detection of any Inaccuracy in

plotting at onee simple

% % . MY e srayi@n A aa & . -
The different lines in the Traverse were measured between
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necessary for accuracy, as in soms instances, in crossing railways,
I found the needle deflected as much as 4°, and in one case having
to carry the line of survey for some distance along the Intercolo-
nial R. R., I found the indications of the needle quite valueless.

The elevations and depressions of the lines are all carefully
noted in the Field Book, thus giving a rough approximation to the
profile of the country; these lines relicel to a horizontal base
have bsen plotted. In making the plan I first plotted the posi-
tions of the objects observed from the base line, and then
proceeded with the traverse joining th3ss points, thereby giving a
crucial test of the accuracy of fhe work. The positions of all
objects situated at any distance from the line of survey are ob-
tained from at least thres angular obsarvations from extremities of
lines in the traverse.

All the observations and measurements mentioned above 1
herewith transmit in the Field Book, which book forms a eomplete
record of the entire survey and supplies a means of testing the
accuracy of the whole, or any part of the traverse.

For instance, should at any fu‘uras tim», a doubt arise as to the
corractnass of tha plan with regiel to tha relative distan‘es, or

positions of any points marked on it, nothing can be easier than
to take the Field Book on to the ground, commence at the nearest
bench-mark described in the notes, and test the accuracy of bear-
ing and length of each consecutive line between the desired points,
as every B. M. is fixed by a stake driyen at the sid2 of the road,
in a position where it is likely to remain undisturbed. This

system of conducting a survey, besidas giving accuracy of detail,
offere facilities for testing and confirmation, and can, at any future
time, be supplemented or incorporated with any qthu' survey,
either previously or subsequently effected,

I remain,
Yours truly,

JOHN E. ORAM.
H. Y. HINT; Bé: -
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