THE Picrou CoaLn FIELD, — A GEoLocIicAL REvisioN.—By
Hexry S. Poorr, M. A.; F. G. S.; Assoc. Roy. Sch. of
Mines, dc.

(Read February 13th, 1893.)

It is now more than twenty years since the officers of the
Geological Survey examined and reported on the Pictou coal
field, giving in detail much of the important information thereon
that had been collected by them and previous observers. Their
report has been accepted ever since as a fairly correct delineation
of the structure and salient features of the field. It contains
two papers by independent observers, Sir William E. Logan and
his assistant Mr. Hartley. Sir Williamm took the least known
portion of the field on the eastern side of the East river, leaving
with Mr. Hartley that lying on the western side and both banks
of the river.

Sir William, in his report, refers to the broken character of the
tield, the depth of the superticial deposits, to the numerous dis-
locations and the absence of rock exposures in many parts pre-
venting a perfect series of the measures being built up; and he
goes on to say, “ what is now offered is to be considered as only
a distant approximation to the truth, to be improved hereafter
as occasion may serve and further developments may occur.”

Additional facts which further working in the mines and later
explorations in the field have brought to light now suggest certain
modifications of the conclusions then reached ; at the same time,
it may be remarked they have confirmed many of Sir William
Logan’s own deductions. In this review of our present
knowledge of the subject, what is here written is submitted
as supplementary to the Report of Progress, for 1866-9 and
in part as a commentary on it. To treat the whole subject
anew in detail would necessitate the preparation of an
article more elaborate than is now proposed, and at the
same time require the repetition of much of the original
report without the possibility of distinguishing what has been
proved and confirmed from what is still conjectural. It is, there-
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fore, thought better to leave the report as it is and review it
from page to page in such parts as the light of later operations
by miners and observers seem now to warrant alteration or
criticism. With the report in question was given the first com-
prehensive geological map of the coal basin and to date no
revision has been published.* That which accompanies these
notes and comments is necessarily based on it, but altered in such
parts where it is believed data more correct warrant. The topo-
graphical work is, however, all new, from replottings and from
mining plans reduced by Mr. Hugh Fletcher, of the Geological
Survey and Mr. J. G. Rutherford. The map owes much to
the accurate surveying and neat and careful draughting of Mr.
Rutherford.

On comparing this revised map with that of 1869 it readily
will be seen in what respects structural modifications have been
suggested especially in that portion of the field which Sir W
Logan was careful to refer to as “wholly committed to Mr,
Hartley.” For many years the Survey map had been accepted as
correct and no one thought of seriously questioning its accuracy. It
was not until in the ordinary course of working one of the Albion
seams of coal that it became a matter of moment to the writer to
verify the assumed position of one of the known faults, and then
on a comparison of several mining plans and veports being made it
became apparent not only that the Survey map was incomplete
but that it had inaccuracies which a full acquaintance with the
records available at the time of its preparation might have
avoided. This awakening of doubt led to further study and in-
dependent investigation stimulated by Mr Fletcher who work-
ing in the neighbourhood took a deep interest in the questions at
issue, and to whom an indebtedness is due that only those who
know him well can fully estimate. As investigation proceeded it
became evident that some local knowledge of the structure sur-
rounding the coal field was desirable for the better understand-
ing of the conditions which effected its partial destruction, or if

*The map referred to is on a scale of 20 chains to an inch, butit is not yet completed, A reduction
from it to a scale of one mile to the inch is here given for comparison with the Survey map of 1859,
on the same scale,
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preferably put, its partial retention. But it was not realized
until the tield of observation was thus widened how much of
geological interest there is to be seen within an hour’s drive of
Stellarton.

Within that limit rocks of several ages can be studied. To the
south rise peaksof great antiquity,yet composed of slates and sand
stone with coarse grits, veined and contorted, derived from the
destruction of still older formations of which no remains are now
to be seen. These rocks are barren of fossils and for lack of more
accurate knowledge of their age, they are classed as Cambro-
silurian. On the flanks of these higher hills rest slates of
exceeding fineness, which owe their origin to deposits in deep
Silurian seas and they have retained remains of the life
of that epoch, of erinoids, mollusks, corals and trilobites. In
their turn as time rolled on these slates became exposed, suffered
disintegration, and supplied material for the growth of succeeding
systems. The ephemera of to-day can stand on the very bed they
gave to ocean on the cradling of the oldest members of the
Carboniferous. On other sides of the field lie the equivalents of
those deposits of later date, made of household interest by the
writings of Hugh Miller, that are brought by great convulsions
in contact with the coal measures.

While these cycles were proceeding but prior to the later
changes the region had been the seat of frequent volcanic
activity, the strata were rent, lava had flowed and heat
had altered the character of the deposits. And again
when time had built up thousands of feet of Carboniferous
strata, thick beds of coal, of sandstone, of shales and fireclays,
and consolidated them under the weight of their own accumula-
tions, had broken and uptilted them when no longer able to
bear the strain of seismic movements and then exposed them to
the denuding influences of air and sea, they in their turn made
a floor, now once more visible, on which a new epoch piled up a
new series of deposits widespread along the coast. These
brought to the surface remained exposed, while elsewhere second-
ary formations were adding to their records, and they so remained
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contributing their quota of disintegrated material until the glacial
epoch came and spread its coating over all.

These several systems are outlined on the accompaning map
but it is quite possible that as here distinguished the lines
of demarkation may not agree with those on the map of
Pictou County to be published by the Survey with Mr. Fletcher’s
concurrent report,* for exposures being infrequent lines of contact.
must necessarily be conjectural in many places and therefore the
boundaries here given are to be taken as mere expressions of
individual opinion and subject to eriticism.

CONFIGURATION OF THE SURFACE :—No contour map of the
field has been made other than by the Intercolonial Coal Com-
pany about their Drummond mine, but a general idea of the
relative elevation may be formed by assuming the boundary
lines of the formations that surround the coal measures as the
bases of hills and by noting the river courses and the heights
recorded on the map. The elevations shewn on the railways are
from levellings, while most of the others are from aneroid readings.
The map also defines by dotted lines levels at various depths of
the pit workings.

RecENT DEPOSITS :—Subsequent to the deposition of the strata.
that have the red New Glasgow conglomerate as their base there
are no remains of any other system until the Glacial epoch, and
it would seem that since the disturbances that in mesozoic times
defined the general outline of the country erosion has been con-
tinuous. Small deposits of peat, silt and river gravels are
additions in modern days; the former only has been partially
mapped, while no attempt has been made to shew the glacial drift.
which covers so much of the coal field and the surrounding for-
mations at low elevations and on the northern slopes of the hills,
the lea side of the drift in this part of the Province.

This deposit greatly interferes with the study of the subjacent.
strata and leaves much conjectural in the disturbed portions,
It is so often foreign to the composition of the underlying rocks
that it is very misleading to the prospector. A notable case

*Issued May 1893, without a map.
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occurred in 1890 when several large blocks of coal were found in
the loose ground within the supposed limits of the coal field just
north of the Vale area. A trial pit on the spot exposed, instead
of the expected coal measures, only red rocks, and the discovery
although so disappointing was of value as it confirmed the gen-
eral belief that the flow of the glacial drift into this district came
from the high lands to the southwest.

A paper in the Transactions of this Institute* on the surface
geology of this field gave the thickness of the till or boulder clay
in places as deep as 86 feet and referred to its character in some
parts as drumlin. It may be added, in further proof of the till
having been originally deposited in parallel ridges and not as a
uniform coat over inequalities of the older surface, that since
then in a pipe line cutting at Stellarton the thinness of the de-
posit in a shallow depression between two of these ridges exposed
the crop of a small coal seam while the depth of the clay on
either side was over 20 feet. The gentle slope of the ridges and
the swampy nature of the depression debarred the idea that
erosion occasioned the lceal thinning of the deposit. This exposure
thus tended to confirm the remark made in that paper that in
this field the sinker of trial pits more speedily reaches the metals
in the hollows than on the ridges of the land.

To further show how foreign to the country rock is the com-
position of the till, in the same cutting a pebble of soft red
triassic sandstone was turned out: now no similar rock is known
in situ nearer than Valley Station, 40 miles to the south-west.

That the set of the drift was from the south-west is as-
sumed from the direction of the surface ridges and from the
course of the principal series of strize on the rocky surfaces.
There is a good exposure on Weaver's mountain, N. 45° E, an-
other on the southern base of the highest peak of McLellan’s
Mountain overlooking the Marsh, N. 42° E.  Also at Pictou, N.
53° E., and again near the Fox Brook school-house. The form
too of the peak on the range of McLellan’s Mountain close to the
brook of the same name suggests a similar conclusion. Viewed

*Vol. VII, Part 4.
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from the south-west it appears conical with steep slopes, while
-on its north-east side it is backed up with talus of considerable
magnitude.

The tops of the hills in Pictou County are not so rounded as
to suggest an erosion at all comparable to that which gave form.
to the crests of the Atlantic ranges of slate quartzite and
granite, nor as was pointed out in the paper referred to does the
general contour of this field indicate that it owes its present form
‘principally to the erosion of this period. Rather that its hills
and valleys are the result of long continued preglacial denuda-
tion directed by the texture of the measures and the faults which
traverse it, the subsequent glacial erosion playing but secondary
part. The preglacial water courses seem to have had the same
direction as those of to-day, and to have been filled in with till
which in many parts still remains as for example in the valley of
McCulloeh’s brook, at lower levels than the beds in which these
streams now flow.

In parts the composition of the till is irregular, notably in the
neighbourhood of the present streams. Heavy deposits of sand
oceur in it near the East river and near the mouth of MeLellan’s
brook high above the bed of the stream. In the sand are layers
and balls of clay, boulders of foreign stone and occasionally a
pocket of fragments of black shale torn from the adjoining banks.
In other parts clay predominates and the sand is in streaks and
layers.

This irregularity has suggested that these deposits may in
part owe their origin during the ice age to summer floods
having had their strongest flow approximately along the course
of the drainage of to-day. With the material of local origin
-are striated fragments of the neighbouring Lower Carboniferous
and older rocks and occasionally great boulders brought from the
Cobequids and even more distant localities. To the south on
higher ground, the major part of the deposits is of shattered
fragments of local rocks, with sharp edges like the refuse of a
quarry.

RED Rocks :—When after 1858 the mineral rights other than
those reserved to the General Mining Association were thrown
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open to the public and explorations became general the coal
prospector who in his search met with rocks of a red colour
stopped working in that direction convinced that he had reached
an horizon heyond the coals of workable thickness. In practice-
he was right; no good seams are immediately overlaid by red
rocks in this field. This experience of the miner perhaps led the
geologist who followed to infer that all the red rocks, so called,
of the district are necessarily older than the coal measures; at.
any rate they were so classed, except by Sir William in McBean’s.
areas.

The red rocks immmediately south of Stellarton railway station
and those about French’s tunnel on the Middle river are so given
by the Survey, but they are now believed to be of the same
horizon as beds in undoubted coal measures, and the faults neces-
sarily assumed to separate the two divisions have been proved,
it may be said, to be non-existent.

In 1852 Mr. H. Poole mentioned the radical change that takes.
place in some of the strata when traced but a short distance; a
change the more noticeable when the beds are followed from the
centre to the margin of the field. Shales become more and more
arenaceous until ultimately they passinto beds of sandstone even
with intercalated conglomerates ; black fireclays become brown
and ultimately cold grey; and coals become coarse, then black
fireclays and finally thin out. Boreholes at Westville put down
from the upper to prove the quality of expected lower seams
passed through into red rocks without tinding the equivalents of’
seams underlying in ovder to the eastward at equal depths.

The coal of McLeod’s pit on the east side of the East river,
which is on the attenuated extension of the main seam, it is said
directiy overlies red rocks. This change of colour and character
accompanies an approach to the margin of the basin; and if the
present margin approximates at all to the margin of deposition,
which is the present conclusion, a very decided difference in the
appearance and quality would naturally Le expected in those-
portions of any beds which bore this relation to one another.

Red rocks occur in strata both above and below the coal
measures, and slight exceptions have been seen in these measures.
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where they are barren of workable seams. There is a group of
beds some 40 feet thick under the Marsh pit series and overlying
the widow Chisholm seam on McLellan’s brook that were cut by
No. 2 borehole of the Acadia Coal Company in 1878, which are
mottled with red somewhat similarly to the sandstones at the
New Glasgow athletic grounds and other spots along the north-
ern margin of the field, believed to be of other age. There is
also a small local band overlying the Deep seam on the high
ground approaching the McCulloch brook fault where that seam
begins to become inferior in quality, and some of the sandstone
bands thrown out on sinking the Forster pit became red on
exposure to the weather.*

The red rocks are found of many shades varying from the
bright brick colour of the metamorphic beds at Fish-pools, River-
ton, and the purple grits of McLellan’s mountain to the dull
and chocolate reds of the Lower Carboniferous and the Millstone
Grit, and the fresher tints of the Permian with their local and
characteristic metallic sheen. As it were a forecast of the latter,
there seems a general resemblance to them in certain beds that
lie on the northern limits of the field. These beds are classed
as Millstone Grit, but it must be confessed there is an inability to
trace a similarity either in structural character, cleavage or
appearance with rocks taken as typical of that system in this
field, for instance, with those of McLeod’s brook and those on the
East river above the brick-yard unmistakeably of the same age.
The relative age of the red rocks in the several sections of this
field has been so differently regarded by independent observers
that in offering a new arrangement there is here no singularity.
What the proper horizons are is of course still open to question,
but in the recognition of distinet groups in series hitherto classed
as identical an opening is made for future closer comparison and
proper classification. The two divisions of the Fish-pool beds
put as Millstone Grit in section 1, p. 60, of the Report of
Progress will no longer be classed with those of McLeod’s brook,
or of Smoky-town, or of McLean’s brook, or of Pine-tree. There
can be no doubt that had Sir W. Logan himself compared the

*TLogan’s report p, 34.
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rocks below the Coal Measures of Mr. Hartley’s division with
those of his own much of the rearrangement which now seems
called for would have been avoided.

In the study of the relative position of these barren measures,
a scale of hardness in the red argillites perhaps offers a rough
and ready test of the age of rocks that otherwise may look
identical. On exposure to the atmosphere the harder rocks, for
instance, of Oliver’s mill dam, present a slaty fracture, those of
later origin associated with Carboniferous Limestone of McLel-
lan’s brook erumble into rhomboidal form ; while in the Mill-
stone Grit the particles have rounded edges and in the Upper
Coal Measures the slickensided fracture of the marls facilitates
their conversion into plastic clay.

Fauvrs.

The Survey map of 1869 has about the Coal Measures of this
district a continuous girdle of faults, presumably of great dis-
placement, a displacement which subsequent writers have
expressed in feet.* 1t will be seen later on that grave doubt.
is expressed whether the field has this structure and moditica-
tions are proposed that in parts materially change the outlines.

A study of the grouping of the faults of the field associated
with the zones of varying quality in the coal seams and specula-
tions as to their relative age and influence on the present limits
of the basin are not without interest and possible value.

In the first place it may be noticed that where the circum-
seribing rocks are cut down by the passage of water courses
there also disturbances pass into or out of the valley. The East
river on entering tne basin flows in on the strike of measures
parallel to the western face of Weaver's mountain, its course
northward is over ground known by subterranean workings to
be much troubled by dislocations, but whether the faults of the
coal measures which are heavy up to the northern margin also

Note :—** The colouring of Red Sandstones” J, W, Dawson, May, 1848, Quart. Jour. Geo. Soc.

* Rutherford, Trans. North of England 1nstit., M, E., 1871, The Coal Fields of Nova Scotia
Map shews fanlts of 4000 feet. Gilpin, Trans, Roy. Boc. Can., Sec. IV,, 1887, The Faults and
Foldings of the Pictou Coal Field. Puts the displacement between 5000 and 6000 feet and speaks
of the field ‘‘ as now presented between bounding faults, like layers in a chest.”
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affected the overlying conglomerates and determined for the
river its point of exit is not known. McCulloeh’s brook enters
over broken ground, follows close to the great hreak that bears
its name, and leaves the field on the line of contact hetween the
Coal Measures and the older rocks. The chief depressions in the
hills at the east corner of the field are attendant on faults which
take their rise within; and the entrance of Mec¢Lellan’s brook
marks the termination of the synclinal fold that holds the
McBean and other seams at the Vale. It enters over Lower
Carboniferous rocks lying between metamorphie hills.

On comparing the present map with that of the Survey it will
be seen it differs greatly with respect to the positions assigned to
the leading faults of the district.

The Potter’s brook fault® which was made persistent, promi-
nent and straight, is turned on the point of its solitary exposure
and its supposed influence far east and west of the river has
vanished.

The subordinate McLeod fault ® of parallel course, placed west.
of the river has disappeared.

The problematical Mill-road fault ® remains unproved although
the theoretical considerations for assuming its existence still
remain,

The Lawson fault® is no longer of any importance and is very
limited in extent.

The West fault® ceases to part the Coal Measures from
the Millstone Grit, but in its position are shewn members
of two series of faults, downthrows to the east at its assumed
southern end, and downthrows to the west at its northern ex-
tension, both series diminishing in intensity as they approach the
middle ground in the village of Westville.

The prominent McCulloch’s brook fault® has its position
somewhat altered, it is swerved in its course and is increased
greatly in magnitude.

New dislocations both proved and theoretical are now given
and some minor faults in the centre of the Albion section are

Geo. Report, 1869 : (1) pp. 49, 85; (2) pp. £0, 76 ; {3) pp. 22, 43, 49 ; (4 . 33,36; (B . 73,
79, 81, 102 ; (6) pp. 77, 83, 85 ; (7) Pp. 26, 36, 50, 73, ) PP @) vp
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more correctly placed. Toall of these faults reference will again
be made.

As to the South fault ™ the question is raised whether the
known western exposures of strata on the assumed line of dis-
location donot partake more of the character of unconformable
deposition with minor displacements than of an enormous disloca-
tion: and the suggestion is now made that the chief fracture
that gave elevation to the southern range of hills is to be found
on the south side of the axis and not, as located on the north
side, the conditions being somewhat similar to those attend-
ing the formation of the northern rim of the valley, where
the general conditions seem to be, a disturbance on the south
side of an elevated range of conglomerate resting unconform-
ably on a surface of denudation, dipping northward and con-
formably overlaid by newer rocks inclined in the same direc-
tion.

Should the supposed character of the southern margin be
borne out by closer investigation, the natural sequence would be
to consider the conditions along the eastern rim somewhat anal-
ogous, and to regard the strata shewn to rest on Lower Carboni.
ferous as the reduced representatives of the great thickness of
measures found in the centre of the field, greatly modified it is
true in colour and constituents, but not more so than has been
found to accompany the approach of beds to the assumed limits
of deposition in the Albion section.

Of the minor dislocations proved on working the coal seams. a
definite parallelism is noticeable, and it is in some sections asso-
ciated with a hading uniformly in the one direction. In the
Albion mines section at Stellarton it is found that all the north
and south faults lying to the west of the English slope are down-
throws to the west without exception—unless it be the secondary
slips often accompanying the breaks and perhaps some small
faults taking this subordinate position to the great McCulloch
brook fault. In the opposite direction, to the eastward of the
English Church, the downthrows are found to be the reverse and
to the eastward. The same condition occurs eastward of the



THE PICTOU COAL FIELD—POOLE. 239

Foord pit where the levels cut a series of faults having this
effect on the strata; and these faults were found to gain in
magnitude as they went northward.

Then in the same district of workings it appeared that the
series of troubles that have a course more nearly east and west,
are invariably downthrows to the northward.

A similar experience attended the operations of the miners
in other parts of the coal field. The eastern end of the workings
in the McBean seam cut faults which became heavier as greater
depth was attained and nearer approach was made to the opposite
high ground. These faults are upthrows to the eastward and
are associated with an increasing dip as the beds trend in that
direction.

At Westville, the dislocations north of the village are as has
been mentioned, all upthrows to the east. They are in sympathy
with the MeCulloch brook fault,also parallel to it and appear to be
lateral spurs of the North fault. They may be called the Black
Diamond series, for it was in the pit of that name that they were
first exposed ; since then an extension of the series towards the
McCulloch brook fault has been shown in deeper workings of the
adjoining Acadia area. The faults found south of the village in
the Drummond mine dip in the reverse direction and belong to
another series which may be called the Drummond series of
faults. Those known in the pits are secondary to the line of
contact between the Coal Measures and the older rocks of High-
field farm, the hill range behind the Drummond mine

Parallel with the general trend of the coast are the so called
North and South faults which range east and west. Great faults
having this course, Mr. Fletcher points out, are frequent in the
Permian rocks,and it would seem that the parallelism of these lines
of relief also preceded the period of the Coal Measures, at any rate
so far as exposures permit of generalization. The beds underlying
the comparatively little faulted New Glasgow conglomerate were
also more disturbed, broken and brecciated along this line than
elsewhere and so with the Lower Carboniferous along the line of
the South fault.

It may be asked what is the relative age of the chief faults in
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comparison with the several formations in the district, and are
the faults of the Coal Measures confined to that period or are
they still younger and subsequent to the Permian 2

So far as is known the rocks now classed as Permian do not any-
where overlie the Coal Measvres®* Where they approximate most
closely, as near New Glasgow, the Permian is seen to vest di-
rectly on unconformable brecciated beds of sandstone of dispu-
ted age, possibly Lower Carboniferous. Contact is again seen
at Alma but here the Permian—New Glasgow conglomerate—
rests on metamorphic rocks and dips towards the Coal Meas-
ures. It would seem then that the North fault which separates
the two formations is later than hoth.

On page 324 of Acadian Geology a quotation is given from a
communication from Mr. H. Poole, touching the finding of faults
in a seam of coal that are not to be seen in the main seam over-
lying it at 157 feet, as perhaps “a proof of the contemporaneous
disturbances and changes of level connected with the original
formation of this conglomerate.” This wasin 1853. The area of
workings then open to observation wasverysmall andin two seams
only; it has since been extended by operations in four superim-
posed seams. The accompanying sketch shews the irregularity
referred to, the vertical position of the main fault as it is found
in each seam being shewn by distinguishing lines. The plan is
necessarily incomplete, being limited by the present extent of the
workings and by the fault passing beyond the erop of the highest
seams. It further shews that while the fault dips to the north,
it does not do so uniformly, but must in places jump back and
consequently find relief along planes of bedding. The irregu-
larity in the position of the secondary north and south cross
faults also laid down on the sketch is still greater, and taken to-
gether these observations hardly bear out the above quoted sup-
position.

*Mr. Halibuirton states in his paper in the Transactions of 1867 that the Richardson seam had
its underlying strata resting on the conglomerate, ‘‘The conglomerate itself near New Glasgow
dipped to the southward,” This evidently was the carrent belief of the day which immediately pre-
ceded the publication by Dr. Dawson of the second edition of Acadian Geology wherein page 322
mention is made of a southerly dip having largely induced him to put the New Glasgow conglom-
erate at the base of the coal measures, Now there is no knowledge that the conglomerate ‘‘ crops
out from beneath them (the productive coal measures) on an anticlinal line,”
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Mill road fauwlt :*—At Black’s mill site, long abandoned, the
rocks on the high north bank of McLellan’s brook are seen to
be disturbed. The throw of the fault Logan assumed to be 388
feet, but subsequent trial pits in 1878 at this point seemed to
prove it not over 15 feet or of little moment, and this finding
appeared confirmed in 1889 by numerous exposures of the strata
along the immediate highway which shewed a regular but rapid
turning over of the dip to the northeast. It is at this point that
the series of black shales, some 1740 feet in thickness, overlying
the Albion Main seam are succeeded by transition beds and then
by the sandstones alternating with shales that are noted in the
record of McLellan’s brook—Section 3, page 19, and it seems pro-
bable that the observed dislocations at Black’s mill site were
produced by the flexure passing from soft shales to rocks of a
harder texture.

The change in the measures from black shales to heavy bedded
sandstones if it marked the location of a fault as assumed in the
report, would give it a course more to the westward of south
from Black’s mill site than that shewn on the plan of 1869, but
this seems to have been overlooked at that time. A similar as-
sumption in 1850 lead to the abandonment of the Colin pits
which were started to forewin the main seam to the westward of
the Dalhousie pits, for in that sinking instead of black shales
only as in the shafts near the East river sandstones were pierced
and they had an inclination somewhat different from that of the
coal seam in the approaching workings; hence a fault was
assumed to intervene.

The possible extension of the fault northward is mentioned on
page 43, but the road exposures referred to above seem to dis-
prove it. In 1878, the Acadia Coal Co. put down a number of
boreholes along Shale brook, but they disclosed nothing that
would tend to confirm the presence of this theoretical fault.

Rolls :—If Logan considered a fault probable in this part of
the field to give relief to the strata turning from the middle to
the southern syncline, there is on McLellan’s brook close above

#*Report 1869, p. 21, 40, 43 and 49,
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the mouth of Marsh brook a monoclinic fold sharply uplifting
the beds, it is followed a little higher up stream by two quick
lateral deflections which must effect this purpose. Where ex-
posed no break can be seen, but it may readily be conjectured
that in their southerly extension towards the older rocks of
McLellan’s mountain a break in the continuity of the beds does
occur ; the more so as the section of strata pierced by No. 2
borehole of the Acadia Coal Co. in 1878 seems to require the
passage of a fault to make the records and exposures coincide.

No mention is made in the Report of these rolls, but
they evidently do give relief to the beds turning from
a general south-east to a south-west course. The exposure
on the west bank of the brook some 250 yards above
the mouth of Marsh brook is very prominent, the dip
is 80° with a quick bend at the bottom of the bank to an inclin-
ation of only 10°. Tracing the strike up stream, the dip flattens
to 4° and then the beds sharply turn to the westward, but with-
out breaking, and dip at 28° to the southward. From the drift
on the west bank at this point containing fragments of coal it is
probable that the widow Chisholm seam, one foot in thickness,
is close by. The sandstone beds at this first flexure are succeeded
by black shales, probably the same beds that are seen along the
east bank of the brook just below the mouth of Marsh brook, and
with them is a well-marked compact black bituminous bed, dip-
ping on the east bank to the south-west and on the west bank to
the south-east, marking the second flexure that brings the strike
back into the original line without disclosing any actual fault.
At one time the brook followed the curve of the strata but now
its course is straight across the dips, and perhaps the exposures
are much clearer now than they were twenty years ago.

Should these rolls be proved to develop southward into a fault
the course indicated would take it to a break in the hill range,
parallel to the course of the fault shewn at Patrick’s oil coal pits,
and across the western end of the southern synclinal of Logan
where some heavy faulting is generally believed to exist. If
further extended in the same course to the southward, it would
cut a contact of Lower Carboniferous sandstones with a pro-
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trusion of diorite and coincide with a valley that runs up into
the Cambro-silurian hills,

Potter’s Brook fawlt :—The course of this fault was ruled on
the map of 1869 by an unswerving hand across the field, and
marked where the bottom of the basin was supposed to be.
Careful and repeated examinations of the locality, which gave
its name to this fault, shew black shales dipping nearly vertical
but with a course 15° more to the north of east than that pre-
viously given to the fault. Either course continued to the west
would before very long take it into proved ground where it is
not found, and eastward its extension less than a mile would take
it into doubtful ground. Sir W. Logan, subsequent to his report, in
a letter to Mr. J. B. Moore, remarked that he did not think this
fault would be of importance in the Vale area. It thus appears
to be only local, marking on the east side of the river the separ-
ation of the Albion series of measures from those of Potter’s
brook section on the north side of the basin.

McCullocl’s brook jfault :—This fault has left its impress on
the face of the country to-day, the depression to the west cor-
responds with the downthrows while on the eastern side of the
Westville section the thrust of the adjoining anticline is erown-
ed by a hill. In a short paper on the Surface Geology of this
field, previously referred to the opinion is expressed that
when the brook, that gives its names to this fault, had its
flow renewed after the deposition of the boulder clay, it
was raised by that deposit out of its ancient bed and forced
by the inclination of the strata and the superimposed deposit
to cross to the eastern side of the fault, where it now runs,
the ancient channel remaining filled with glacial drift. On
descending the brook, the first exposure on the eastern bank is
at the crossing of the Pictou Town Branch Railway ; the eastern
abutment of the bridge rests on the rocks while the western it
on clay. The brook here appears to be on the edge of the fault
and to continue on down the eastern side until it leaves the
Coal Measures near Waters’ hill and courses onward over older
rocks to the Middle river.
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The Survey map shews this fault to cross east of the west
corner of the Albion area, but explorations in 1860 traced the
Albion measures 5 chains west of the corner and in a trial pit,
that got coal at this point, a fault was met with, and in another
pit to the rise of it a borehole was continued after coal was got
at 32 feet; at 40 feet the rods dropped 5 feet, and water drained
away from the pit for a time. These trial pits would appear to
be close to the fault. In them the measures dipped N.10° E. 18°*
while a trial pit sunk in 1884, 12 chains further to the west
found the inclination below 65 feet of clay, N. 69° E. 26°, in
strata of the Westville section, on the west side of the fault.

Other trial pits and boreholes were put downin 1860, south of
the corner, but dropping into 40 and 50 feet of clay they were
abandoned, and tracing the measures to the westward was
stopped. Again in 1889 explorations made in this neighbourhood
and to the northward found on the western side of the now as-
sumed position of the fault, the till to be compact and uniform
to the depths attained by the trial pits. This was not the case
to the eastward of that line, where the rock was met within ten
or tifteen feet of the surface.

Mr. Hartley estimated this fault at 1600 feet, but the proved
inclination of the Acadia main seam, and later explorations along
the western margin of the brook make it probable that a disloca-
tion of 2600 feet is more nearly correct.

On approaching this fault from the eastward it is not found
to produce a deflection of the measures within the Albion Lease;
but it is otherwise immediately south of that area, and a folding
back of the strata rapidly increases as the brook is followed up
to the railway culvert. This deflection makes an anticline which
is exposed by the railway at its highest point, McAdam’s cut;
and its influence is noticed in the workings of the several seams
of coal at depths below where the surface shows no indications.
It is accompanied by a thinning of the strata intervening be-
tween the seams, a feature that will be again referred to in
treating of the Albion section. Continuing along the fault to

*All the courses given in this paper are magnetic.
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the southward for about a mile, the line of contact then brings
the Millstone Grit, dipping westward, against the Coal Measures,
which dip at a light angle to the north-east.

The termination of the MecCulloch brook fault to the south
has not been made out, possibly it is cut off by the Drummond
series of disturbances, which seem to increase rapidly in strength
as they pass to the south-east, and limit the southern margin of
the Westville section. To the north this fault was given a di-
rection towards Smokytown, but now it is assumed to be
deflected more to the north, with a course parallel to the Black
Diamond series, and to the faults exposed in the deep workings
of the Acadia pit, and to terminate against the heavy Fletcher
fault.

Fletcher fault :—This fault, though alarge one, and presenting
facilities for examination seldom met with, does not seem
to have been noticed by Mr. Hartley. It crosses MecCulloch’s
brook, 16 chains below the Drummond railway bridge, and di-
vides red and grey rocks, dipping at a light angle to the north-
ward from the Coal Measures, dipping south, S.49°, E. 13°, and
shewing at the bridge a small seam of coal which Mr. Hartley
assumed to be the Three and a Half Feet Seam of the Albion
section. It hades to the north with a width of 130 feet, and in-
verts the lowest of the strata it disturbs. The age of these red
and grey rocks is in dispute, in turn they have been relegated to
several zones: they are barren, carry thin beds of grey con-
glomerate, coarse grits, and sandstones blotched with red and
pink stains, besides beds of soft, red argillites. The present dis-
position is to consider them as Upper Coal Measures.

McAdam’s cut fault :—This fault occupies the crest of the
anticline in the Albion section, parallel to MecCulloeh’s brook
fault, which it in part relieves. It begins near the south line of
the Albion area, and inereases in strength as it passes to the
south. Where it is exposed on the railway, the map of 1869
shewed the imaginary extension of the McLeod fault to pass, on
an east and west course.

Dalhousie pit fuult :—This is seen in the workings of the
Main, Deep, Third, and McGregor seams. It begins near the line
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of the anticline ahove referred to; has a throw of 5 feet whereit
is pierced by the Third seam slopes, 13 feet at the bottom of the
Dalhousie A. pit increasing to 19 feet where it crosses the barrier
between the Crushed and the Burnt mines, and thinning out is
lost east of the Crushed Mines Bye pit.. Its hade is to the north,
and the irregularity with which it breaks the strata is depicted
on the accompanying plan and section. (See Page 240.)

The following sketch of the Crushed mines series of faults and
lypes illustrates the occurrence of the minor troubles met with
in parts of the workings which when they occur greatly interfere
with getting the coal. (See illustrated section.)

The Lawson fault :—Turns out to be only a “ want ” of limited
extent in the McBean seam, so that the conclusions based on its
assumed extent must necessari'y be now ahandoned.®* Itis, how-
ever, probable that the Vale section is cut by one or two disloca-
tions approximately parallel to its course, but more to the east-
ward as indicated on the map by the break in the line of the out-
crop of the Six Feet seam.

The McGregor fault remains as shewn on the map of 1869.
It has not been again exposed. It probably belongs to a series
of dislocations that accompany the synclinal folding of the strata
that lie on the northern flanks of the hill range.

The Bridge fuult :—This fault crosses the East river at the
New Glasgow railway bridge. Apparently it has a course
parallel to Potter’s brook fault, and repeats to the north the
series of black shales and the lowest numbers of the overlying
sandstones exposed on that brook above the Vale railway cul-
vert, at the same time thrusting them to the west, repeating in
fact the operation which the Potter’s brook fault began. This
fault is cut off to the westward by some one of the north and
south faults that eross the coal basin to the eastward of where
Muir’s dip slants in the Foord pit, prove the trough shape of
the field in that locality.

The Fulling Mill fault is one of a pair of parallel faults.
It is well exposed below the dam where the road crosses

*Logan p. 33.
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MecLellan’s brook, shortly after that stream enters the coal field.
It is some 8 feet wide and has a course N. 80° W, The easterly
dipping measures of McLellan’s brook section are sharply
deflected from N. 43° E. 20° to N. 20° E. 21° as they approach it.
On its southern side the measures dip N. 8 E. 40°, and where
seen higher up the brook on the bend leading to the grist mill,
they are in an anticline and include a band characteristic of
McLellan’s brook section of compact black shale, containing frag-
ments of plants. Thefault is supposedtoleave the bed of the brook
and pass to the eastward immediately above the Three Feet seam
of coal on the west bank where the measures are concealed. Fol-
lowing up the brook from this point the dips gradually change
their direction from N. 40° E todue E , thence to S. 60° E., due S.
and S. 30° W. with an average inclination of 25°, all within a
distance of 75 yards. When next exposed some S0 yards higher
up, the second fault has been crossed and the measures are
heavy bedded sandstones dipping N. 20° W. 50°. With the
sandstones are beds of grey conglomerate, probably the lowest.
in the series of the productive coal measures, here resting con-
formably on what are believed to be Millstone Grit beds reduced
at this point to a feather edge and with the same dip and strike
overlying Lower Carboniferous.

The Nowth feult :*—Frequent reference will be made to this
fault which was given on the map of 1869 a curved course
along the northern skirts of the coal measures, and its position
is somewhat changed at one or two points. It definitely separ-
ates the coal measures from the Devonian and Permian where the
Middle river crosses it, thence eastwardly its direction either
carries it along the contact of these systems and up Waters’
brook, or as the Fletcher fault across MeCulloch’s brook, in
either case otherwise than as shown on the map of 1869. Thence
eastwardly its course is in doubt for a mile or so. When next.
determined on approaching the East river its general direction
has entirely changed and dividing the New Glasgow conglomerate
and its substrata from the coal measures follows the course laid

* Journals of the House of Assembly, 1845, App. 49,
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down by Sir W. E. Logan in his report. Its course is clear
at the northwest corner of the Vale area, and is marked by
the colour of the soil where the pent road from the Vale to
Pine Tree passes. Exposures near the house of D. McPherson,
where the older rocks dipping at a high angle to the S. S. E
have become denuded on the hill side, place it somewhat more
to the south than before, and it would thus appear that the
evidence produced to Logan of coal measures existing near the
house of W. Love was insufficient.

It is not to be understood that the faults here enumerated are
all that are known to disturb the field, or that they are rela-
tively the most important. Mention is made of some of them
merely because they are referred to in the report of 1869 and
the direction and influence then given them it is here proposed
should be modified. It is evident there are other displacements
of great magnitude especially along the northern margin of the
basin, besides others of little or no stratigraphical moment. The
endeavour here has been not to describe all the faults but only
to make mention of those that are known to mark the flexures
and boundaries of the coal field.

THE AGES

of the several rock formations found in Pictou County within
the restricted limits of this paper will be briefly referred to in
their chronological order with the exception of the productive
Coal Measures, which although older than the Permian beds will
be left to the last. TFirst, however, reference will be made to
the rocks which are

InTRUSIVE—The proximity to the coal field of an extinct
centre of voleanic activity has not before been specially noticed,
but there is evidence in the surrounding older rocks of erup-
tions having taken place at different pal®ozoic periods prior to
the Coal Measures, and even subsequently in the Triassic epoch
at no great distance to the westward, on both sides of the Cobe-
«quid hills.

Some of the higher points and more isolated peaks of the
ranges of Weaver’s and McLellan’s mountains are igneous. There
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is the summit south of D. McLean’s house that overlooks all the
-country to the eastward, while the depressions among the hills
to the southward are looked down on from the elevation near
the Mountain church. Then at Mountville from the top of a
neck of trap a view of the wvalley of McLellan’s brook and the
East river is commanded.

A dark hornblendic rock, partly vesicular, full of fine erystals
of felspar, hereinafter spoken of as ¢trap,’ supplied many
boulders to the Lower Carboniferous conglomerate that rests
on the Silurian slates at the grist mill on McLellan’s brook ; and
.on the flank of Weaver’s mountain a similar material forms a
paste for what appears to be a tufaceous conglomerate of greater
-age.

MecLellan’s brook on entering the ravine that separates
Weaver's and McLellan’s mountains cuts through a low isolated
knoll of erystalline rock associated with Cambro-Silurian strata,
-and through the same series eastward of this point project many
masses of diorite. Those Ly the side of the east branch of
MecLellan’s brook, which for econvenience may be called Stewart’s
brook, furnished material for the brecciated conglomerates
that rest on them.

At the base of the western escarpment of Weaver's mountain
the surface is covered with debris of altered rocks identical with
the most highly metamorphosed beds cut through by the East
river at Fish-pools, which makes it probable that the intervening
unexposed ground is likewise oceupied by a continuous series of
these beds traversed by dykes similar to that seen at Chisholm’s
culvert on the west bank of the East river, elsewhere men-
tioned. This dyke could not of course have produced the indur-
.ation that there extends over so wide an area, but doubtless it
was contemporary.

On the north side of the field the range of high land records a
line of voleanie activity which probably extended to the west-
ward, though now overlaid by the New Glasgow conglomerate of
‘Green hill.  Waters’ brecok Mr. Fletcher found to cut through
trap at Powers’ quarry and green felsites are exposed at the
Intercolonial railway bridge over McCulloch’s breok.
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CAMBRO-SILURIAN.

The waters of Sutherland’s river leave the hill country that:
overlooks the coal field from the south and tumble through a.
picturesque gorge of metamorphie rocks at Park’s mills to flow
among carboniferous strata to the sea. These rocks have been
described by the Survey and classed as Cambro-Silurian.(? They
are almost immediately succeeded above the falls and to the west.-
by fossiliferous Silurian beds, Medina and Clinton that trend
to the southwest. On leaving the river the hill range rises to
the westward with a steep declivity to the north, and the rounded
surface is covered with fragments of pale green slates weathered
to whiteness.® Passing westward these barren Silurian strata.
continue to the flanks of the high peak that rises to a height of 635
feet behind D. McLean’s house, there they give place to trap that.
crowns the summit on the eastern side. On the western face, which
is somewhat the highest, Cambro-Silurian slates and grits again
come in and oceupy the north front of the range asfar as McLellan’s
brook. The crest of this peak is smoothed but only very par-
tially planed down by glacial erosion, and unexpectedly no strise:
recording the direction of the ice flow were found. The peak
marks the south-east corner of the coal field, and from it north-
ward may be assumed to extend a concealed spur on which
rest the Carboniferous Limestone series that form the:
eastern rim of the basin. Immediately westward of the peak
among the hills are collected the head waters of McLean’s brook,.
and beyond them rises the still higher mass of McLellan’s moun-
tain, attaining altitudes of 760 and 790 feet. Rocks of many
colours compose the series: bright red argillites, grey whins.
closely intersected by quartz veins, coarse purple grits and intru-
sions of diorite, may in turn be seen. Strewn on the surface are-
to be found fragments that to the casual glance might be mistaken
for Millstone Grit, but which under the hammer ring with a.
sound that cannot be mistaken.

On the south side of the spur of McLellan’'s mountain that.
stretches to the brook of the same name, a well defined fault.

(1} Geol. Sur. Reports.  Fletcher 33 P. 1886. (2) Logan p. 5, 6, 1866-0, Honeyman Trans..
N. 8. Instit , Vol, III, p. 105.
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passes from the high ground to the westward and separates the
.spur from the wide extent of Carboniferous Limestone that fills
the valley to the southward. Along the course of this fault
Stewart’s brook has cut its way in the softer measures. The fault
continues westward along the southern base of Weaver’s moun-
tain thence across the East river and appears to be of great
magnitude, possibly having much of the influence on the coal
field imputed by the Survey of 1869 to the great South fault.
Knolls of diorite project at several points on the north side of
this fault along Stewart’s brook, while limestones are in contact
on the south side. A boss of diorite belonging to this series is
exposed on MecLellan’s brook underlying Carboniferous Lime-
.stone on the south flank of the range, and again at Mountville
rocks probably of the same age lock in an outlier of Carbonifer-
.ous Limestone between Silurian hills. With these exceptions
‘this systemn is not known west of McLellan’s brook.

Dr. Honeyman™ apparently classes all these rocks with the
Silurian, but his descriptions of neighbouring localities are so
general that without other assistance than his writings it is not
in all cases clear his references do include all the portions of older
rocks alone here referred to,—those immediately skirting the coal
field.

SILURIAN.

Besides the fossiliferous beds exposed near Park’s mills, which
are classed as Medina, there is the wide stretch of barren slates
ascending to the summit already referred to as of this age, and
on the south side of the spur of Cambro-Silurian approaching
McLellan’s brook oceurs an outlier of these beds which were mis-
taken for carboniferous shales and prospected for coal thirty
years ago. But the largest exposures are westward, on the
west bank of the brook. Soft, foliated slates holding fossils,
directly underlie Lower Carboniferous conglomerate,? and loose
fragments of grit beds are full of remains of trilobites, corals.
shells and encrinites. Whether this formation is continuous in

(1) Trans, N, 8. Instit. pp. 67, 73 of 1870 ; pp. 105, 141 of 1871 ; p, 459 of 1877 ; p. 73 of 1878,
(2) Geol, Survey Report, 1886, pp. 33, 36, 48. Honeyman, Trans. N. S. Inst., Vol, I1I, p, 64,
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the range west to Mountville, is doubtful, but there are no other
exposures until the summit near the post office is reached. Pos-
sibly the intervening ground is all Lower Carboniferous as de-
fined on the map, or it may be thinly capping Silurian as at the
brook.

The summit at Mountville, 490 feet, exposes fossiliferous rocks.
that weather white, and it presents a bold escarpment to the
south. To the north and east a depression with surface fragments.
of sandstone suggests a succession in those directions of Lower-
Carboniferous, of which series beds mentioned elsewhere are seen
lying to the west between it and the succeeding knoll where
fossils also are easily found. At the high road the Lower Car-
boniferous can be seen, but westward again 200 yards from the
road the penultimmate knoll of the ridge that overlooks the East.
river is also Silurian.

Dr. Honeyman unhesitatingly classes as Middle Silurian the:
rocks of Waters’ hill, and were it not that Sir W. Dawson men-
tions having found pinnularia in the slates of this range at Alma_
others also would have concurred in his view ; in part at least, as
for instance regarding the slates which rest on the northern slope.
of Waters’ hill nearest the Drummond railway. The black and
bluish grey slates containing occasional fragments of plants would
likely, however, be still considered Devonian even should a more
thorough investigation relegate portions of this northern range
to the Silurian, and the crest of Waters' hill to the Cambro-
Silurian.

DEvoNIAN.

Rocks of this age” occupy a large section of country to the
westward of the Middle river and are crossed by that stream a short.
distance above the bridge at Union Centre. Between this point.
and Weaver's mountain their extent has not been well defined..
Whether they should include the beds seen on the East river
north of Riverton is open to question. Yet although presumably
Devonian, for convenience these deposits may be called the Fish-

(1) See the references to the Pre-carboniferons of Picton County by Dr, Honeyman in these Trans-
actions Vol, IIL, 2 p. p. 106, 141 ; Vol. V, 1p, 72, and Sir W, Dawson’s reply to the Dr.’s criticisins.
in the Canndian Nuturalist February, 1879. Acadian Geology, p., 502 ; Supplement, p. p. 48, 70 ;.
Hartley, p. 53,
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pools series. The most westerly exposure of Silurian already re-

ferred to protruding immediately west of the Mountville post
office is in line east and west with exposures of grey conglomer-

ate in parts cemented by volcanic ashes and the neck of trap

that forms the western escarpment of the crest of Weaver's

mountain.  This neck has limestone lying against it to-
the south and a conglomerate similar to that just mentioned on

its north flank. The age of this deposit is undetermined. Ap-

parently it is contemporary with that of the trap and prior to
that of the Lower Carboniferous conglomerate.

The lowest of the series are seen north of Riverton and nearly
as far as the mouth of McKay’s brook, where the section begins
which is given as No. 2, page 61 of the Report of 1869. These
Fish-pools beds are highly inclined and disturbed, much metawor-
phosed, of a bright brick red, with greenish patches and numerous
veins of quartz shewing siderite and specular iron. They appear to
dip southward where nearest to McKay’s brook and opposite to the
dip of No 2 section, but up the river at Chisholm’s culvert on
the L. C. R., where the colouring is not so vivid, the dip is reversed.
Fifty-five yards above the culvert a dyke of dark greenish felsite
containing spheruies of quartz and zeolites runs east and west
At 200 yards above the culvert there is an anticline which is
immediately succeeded by an east and west fault, and the strata.
then resume the northern dip until at Riverton siding the lime-
stone comes in with its lowest rocks dipping to the southward.

The less altered of these beds include those of McKay’s brook,
are seen on Finlay Cameron’s farm, the next farm to the south,
about 150 yards west of the Hopewell road, and are assumed to
be separated from the Millstone Grit lying to the west of this
point by the extension of the great break which crosses the coal
tield and is kno #n as the McCulloch’s brook fault. Contact of
these two groups to the north of McKay’s possibly takes place
near the line indicated on the map. The contact with the over-
lying Millstone Grit is well seen lower down on both banks of
the river, the line between them having a bearing N. 20° W,
the basal bed on the north bank being a grey conglomerate dip-
ping east 25° with a lessening inclination. It seems hardly
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possible that a dislocation of the great magnitude assigned to
the South fault can pass at this point. The contact seems
rather one of unconformity with slight local faulting.

Passing now to the northwest corner of the coal field and east-
ward from the boss of these rocks that oceur on the Middle river,
at the mouth of Brown’s brook, and which is evidently brought
up by an east and west fault that gave the conglomerate at Alma
its steep inclination to the south, the next exposure is on the
crest of the hill range where the Pictou Town Branch of the
Intercolonial Railway has a cutting. The same patch is exposed
on both sides of McCulloch’s brook under Horn’s bridge, as the
iron railway bridge is called, and is surrounded by red conglom-
erate dipping southward towards the North fault.

Higher up the brook the Devonian rocks again come in and
extend to the base of Waters’ hill where Lower Carboniferous
are for a short distance found, the Devonian then reappears
in the bed of the brook which has cut its channel through these
old rocks on crossing the North fault and leaving the Carboni-
ferous over which it flows from its source until it reaches at
the base of Waters’ hill this point. where it is sharply deflected to
the west.

To what extent the range is composed of the several forma-
tions mentioned between Alma and where the Drummond rail-
way skirts Waters’ hill, has not been made out further than by
the exposures along the brook ; and the limitations shown on the
map between the North fault and the southern slope of the
range are very largely conjectural, though surface indications
have to some extent been utilized.

Mr. Hartley implies* that the red beds with conglomerates
found on the southern slope of this range are of the same forma-
tion as the greenish brecciated felsites and altered beds classed
as Devonian, but the later Survey] does not hesitate to call them
Permian or at least of the same age as the New Glasgow con-
glomerate.

Comparison was drawn by Sir W. Logan between rocks of this

* Geol. Survey 1869, p. p. 57, 58. i Fletcher, 94 P,, 1886,
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range and some of those of the south range at Park’s mills and
MecLellan’s mountain, although he did not himself examine
both localities. The similarity is marked and yet it is not with-
out question that they are identical. Perhaps the least dissimilar
are the compact greenish grey rocks of Park’s mills and those on
the top of Waters’ hill. The slates also on the north side of the
latter hill while resembling the Silurian of McLellan’s mountain
are not so fine nor do they weather so friable and white as those
of the mountain. Neither are the brecciated felsites and greenish
conglomerate nor the bluish slates with imperfect cleavage of the
north range known elsewhere in the neighourhood. Some of the
slates are light coloured and micaceous, others are reddish, pro-
bably stained by the Permian rocks that at one time overlaid
them, while elsewhere the slates are bluish black, much shattered
and veined with calcite.

On descending McCulloch’s brook and leaving Waters’ hill some
forty chains behind, it is found to flow over New Glasgow
conglomerate which appears to rest on a nearly horizontal sur-
face of old rock and to occupy an ancient ravine, which the
brook again intersects further down at other two points.

The bed of the brook averages fifty feet in width while the
gorge or channel has a breadth in many parts of three times that
distance, with banks ranging up to 115 feet in height. Covered
largely with moss there are no rills to give exposures, but so far
as can be judged of the debris the hills surrounding the conglom-
erate of the gorge are of metamorphic rocks capped probally on
the northern side of the brook for the most part by conglomerate.

Returning to Waters’ hill it has its highest knolls of the
.altered rocks overlaid on the north side by Lower Carboniferous
-and on the south side there is seen the outcrop of altered lime-
.stone which the Survey considers Devonian,* though Dr. Honey-
man contended that it is Lower Carboniferous. The central
knoll which presents the steepest escarpment to the south has
at its base Power’s quarry, which is in the sandstones of
the carboniferous, and from which they are separated by

*Acad. Geol., p. 602,
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the great North fault, clearly marked to this point by the course of
Waters’ brook. From the limestone quarry the crest of the range
extends to the south-east without escarpment on either side until
it overlooks New Glasgow town, and for this distance, about one
mile, there is no exposure or record of trial pit now known that
will demonstrate it to be as the Survey map has it, Devonian.
The surface indications rather point to Upper Carboniferous or
Permian, with nothing to shew of the North fault until the con-
glomerate again presents an escarpment to the south from a
point half a mile to the west of New Glasgow.

LoweR CARBONIFEROUS.

This series occupies a large extent of country southward of
the altered rocks of McLellan’s and McGregor's mountains It
extends westward across the East river to the Middle river, and
is found also on the northern flanks of the south range. Itsout-
line is in parts obscure.

Basal beds of coarse conglomerate are seen to rest on Silu-
rian strata on the west side of MecLellan’s brook at the head
of the grist mill pond. There they hold many boulders of trap
possibly derived from the deposits of MecGregor's mountain. A
coarse conglomerate, largely composed of fragments of diorite
from the Cambro-silurian on which it rests, is also seen.
These exposures are brought in contact with the limestone men-
tioned by Logan on Stewart’s brook, that flows by Alexander
Fraser’s house to join McLellan’s brook.

The exposures of this series are limited and shew few succeed-
ing beds, though doubtless many parts put down as belonging to
the limestone series really should be grouped with the basal
conglomerates.

On Sutherland’s river at Park’s mills an'l extending up
MecLean’s brook under the Carboniferous Limestone are con-
glomerate beds which Mr. Fletcher is disposed to consider as un-
conformable deposits.?. Thus regarded, the removal of the South
fault of the Survey of 1869 to a more southerly position is facil-

(1) Geol. Sur, Report, vol. IV, 69 P.
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itated. The same conclusion may be drawn on examination
of points further west along the hill range on the north slope of
the older rocks, with a further suspicion that the old line of the
South fault is for the whole distance one of minor dislocations
only along an overlap of coal measures. A break of great
magnitude and continuity occurs on the south side of the rim of
the coal fields and to it as has been said may properly belong
the prominence given to the South fault.

Carboniferous Limestone :—Within this system are included
both the beds associated with compact limestones of MecLellan's
brook and those of the East river from Riverton to Hopewell
but besides both containing limestone with obscure fossils they
present no features in common, and it is not at all improbable
that the latter, more altered and shattered than the former, may
yet be classed as a distinct group, or possibly Upper Devonian.

Overlying the basal conglomerates just referred to on Suther-
land’s river is a bed of gypsum and one of limestone, and simi-
larly above the bridge on McLean’s brook there is the deposit
at Finlay McDonald’s mentioned by Logan,” which higher up is
deflected across the brook just below the saw mill dam, below
which gypsum is also seen. In 1869 this locality was obscured
by a pile of slabs. Now the rocks are well exposed and shewn
to be vertical and parallel with the dislocation that limits the
coal measures east of the Vale area. Higher up McLean’s brook
the limestone is again seen with gypsum near grey conglomerate
at the base of the hill range, where they do not seem to have been
noted by the Survey of 1869.

The last exposure indieating the presence of beds of this series
directly underlying coal measures on the north side of this range
is on McLellan’s brook at the head of the mill pond. The basal
conglomerate already referred to appears in the bank of the
brook both above and below the Silurian rocks. Grey rubbly
sandstones overlie the conglomerate and then comes the bed of
compact grey limestone,® in turn succeeded by beds of sandstone
and red argillite, dipping N. 45° W. 30° down the brook to the
point below the grist mill where the South fault was placed
"(1) Logan’s Report, p. 40, line 7. (2) p. 8, line 34,
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That a fault of the magnitude assumed should pass at this
point and produce no appreciable disturbance seems doubtful.
The rocks are well seen at the point in question and both above
and below it the strata have approximately the same dip and
strike, although the course given to the assumed heavy fault is
oblique to the strike. A grey conglomerate bed dipping N. 20°,
W. 50°, there crosses the brook and is succeeded by some thirty
feet of reddish strata that appear to represent the whole of the
Millstone Grit series; in turn they are succeeded by grey sand-
stones lying conformably on them and unquestionably Coal
Measures.)

Turning eastward and crossing the range of Cambro-Silur-
ian rocks, limestone is found on its flank along the small branch
that joins Stewart’s brook, and an interbedded band also is to
be seen lower down as described by Logan.® The road too fol-
lows beside this brook and at a narrow pass near an old mill dam
and between the two exposures of limestone it is directly over
the fault, coursing parallel with the range and giving direction to
the brook, where it has Cambro-Silurian as a wall on one side and
Lower Carboniferous as a wall on the other side. The next ex-
posure® with a southerly dip is on McLellan’s brook, resting on
Cambro-Silurian near the mouth of a small brook corres-
ponding in its relation to the range to Stewart's brook, but
running along the flank of the hill range in an opposite and
easterly direction. In many places on this brook this series of
beds is seen associated with limestone bands dipping from 40° to
70° southward.® Next in a depression of Silurian at Mountville
and then to the south of the trap escarpment of McGregor’s
mountain.

The yellowish grey and reddish sandstones and crumbly red
argillites associated with the grey compact limestones of McLel-
lan’s brook are with difficulty distinguished from those of the
Millstone Grit, but there are also, on the East River, beds
associated with limestones that are more altered and possibly be-
long to a lower horizon. These beds are first met with close

Geol. Rept,, 1869. (1) p. 62. (2) p. 7, line 24, (3) p. 8, line 18. (4) ibid, p. 9, line 12, Trans.
Vol, V., p. 213,
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below Riverton railway siding on the bank of the river and with
a southerly dip rest on strata elsewhere described as the Fish-
pool series and possibly Devonian. Up the river and about
Ferrona exposures of these rocks are numerous. Below Riverton
close to che Intercolonial railway, above the mouth of McKay's
brook, an aggregation of limestone blocks has been quarried.
There is probably here an outlier of the Lower Carboniferous
resting on the Fishpool series.

Half a mile to the westward of the Riverton siding on Simon
McKay's farm a contact of the older limestone series isseen. The
limestone is fossiliferous but the forms are obscure, and the rock
is much shattered. From this point along the southerly rim of the
Westville coal basin no exposures are known until Highfield farm
is reached. Here a hill of older rock protrudes with several
groups of the carboniferous lying on its flanks. The central por-
tion has rocks identical with those north of Fishpools on the East
river, and presumably Devonian. They are to be seen at the
small cemetery on Munro’s farm. The contact of the Limestone
series with the Millstone Grit is possibly indicated to the west
of the hill on McLeod’s brook 100 yards below Pickens street
bridge where rubbly sandstones overlie thin bedded ripple marked
red rocks dipping N. 10°, W. 72° and are succeeded within a
short distance by strata that contain remains of plants, and
are sufficiently well bedded to answer for foundation stone,
a quality which does not belong to the stone higher up
the brook. The hill is assumed to have the limestone series on
the southern flanks. On its northern slope there are no ex-
posures.

To the west of McLeod’s brook the surface of the land slo-es
to the northward and is drained by a brook that flows by Ross
and Urquhart farms to the Middle river. The hranches of this
brook supply several exposures of conglomerates sandstones and
red shales, indicating by the various directions in which the
strata dip, that the rocks are there much disturtied. At the forks
of the brook are grey conglomerates associated with sandstones
containing fragment of plants; leds that are assumed to belong
to the base of the Millstone Grit, while higher up the branches
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the rocks of the older system include slaty red argillites and
compact conglomerates with pebbles of vermilion slates very
similar to some conglomerate boulders found in the newer con-
glomerate deposits at Alma.

Debris in the brook would indicate the presence of Devonian
strata not far to the southward. At Union Centre, on the
Middle river, compact limestone of this series is to | e seen just
below the bridge associated above the bridge with strata
shewing well preseved calamites, calamodendron and cordaites
and of ferns, sphenopteris and archaopteris ; the locality offering
the best opportunity in the district for the study of the flora
of this series. Higher up the close to the contact with the
Devonian a band of agglomerated limestone crosses.

Passing over the coal field to the hill range that Lounds it on the
north, and going eastward up McCulloch’s Brook, Lower Carboni-
ferous rocks are met with at the most northerly point the brook
reaches at the foot of Waters’ hill. They are in a sharp anticline
on the northern side of older rocks and appear to occupy the
depression between Waters’' hill and the next western eleva-
tion of Devonian similarly to the gypsiferous beds that
fill the depressions between the peaks of Waters’ hill.  The
anticline indicates an east and west fault to have thrown the
knoll of old rock that lies immediately west of Waters’ hill out
of line with the range and to the southward, leaving carboni-
ferous strata hetween them.

The gypsum associated with these beds is often semi-fibrous
and stained red and green. It is to be seen at several points in
the hollow of the road south of Jardine’s house; in a shallow
well close to the house of J. McDonald Ly the side of Waters’
brook, and also on the erown of the hill 80 yards west of Waters’
house in contact with Devonian strata ; again on Waters’ brook
100 yards above the railway. MecDonald’s house is close by the
western exposure of Devonian limestone already referred to.

Along this range and especially at a point some 300 yards
west of the limestone fragments of limonite have Leen found,
They are possibly from a deposit similar to that at Bridgeville
at the contact of Lower Carboniferous with older systems, but
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no search has been made, nor can it be said that the float is of
a quality to warrant it. To the westward these rocks, including
limestone and gypsum, occur under the New Glasgow conglomer-
ate of Green Hiill near the church.

How far eastward this series extends is in doubt, but the
narrow slip of disturbed brecciated mottled red sandstone
lying on the west side of the East river, between the con-
glomerate escarpment and the North fault may be of this age
and if it le then probably are also the rocks at D. McPherson’s
and the Pent road on the border of the North fault going
towards the Vale colliery.

MILLSTONE GRIT.

According to the Geological Map of 1869 heavy faults on all
sides separate the Millstone Grit from the Coal Measures®™. Mr.
Fletcher in his report recalls to mind that Mr. Richard Brown
successfully contended that these groups were found conform-
able in Cape Breton as they are in Pennsylvania. There can be
no doubt they are so at the Joggins, and Mr. Fletcher is doubt-
less correct in saying nowhere as yet have they been found un-
conformable in Nova Scotia. Proof to the contrary has certainly
not been found in the Pictou coal field, either at Westville or
Stellarton where the transition beds are best exposed.

The coal measures of the Albion section are preceded in
descending order hy beds that repeated examination along the
line of the reputed McLeod fault failed to find otherwise than
conformable. Hence, as there seemed to le no natural division
a limit to the coal measures had to he assumed, and the top of the
Millstone Grit has been taken at the small seam of coal 30 feet
below the Fraser oil coal® which Mr. Hartley in error puts at
15 feet 2 inches.

In the section given by Mr. Hartley in descending order from
this horizon, a series of coal seams are shewn, t.ut not one has
been since exploited and proven to be of the thickness named. A
well pierced stratum C, Lut found only two layers of coal, each

Acad. Geol., p. 235, Sup., p. 51. Gilpin, Trans, Vol. IV,, p. 138. Honeyman, ibid, Vol. V, p. 213,
Geol. Report, (1) p. 59, (2) Pages 70 and 76.
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one inch thick. This section terminates on the railway leading
from Stellarton to Westville at McAdam’s cut, the highest point
on the railway, and here a north and south fault crosses.
Followed to the south-east the beds of this section change some-
what in composition and weather & more decided red. They are
again exposed on the same railway as it nears Stellarton, and on
the small brook by its side, and again on the west bank of the East
river, where all trace of interbedded coal seams has disappeared.
The series is continuously exposed on the western bank of the
river, and consists of chocolate sandstones, alternating with marly
shales weathering red as far up as the Stellarton pumping station.
Just Lefore reaching the station a fault crosses the river S. 80°
E., and ahove it the dip of the strata is reduced from 19° to 13°,
and even less under the filter-trenches. This slight inclination
probably extends to the head of the intervale, where exposures are
renewed, with indications that this course is the axis of a sharp
deflection of the strike, the dip on the river being eastward,
while exposures on the bank of the intervale dip to the north-
ward. The absence of serious dislocation separating these
diverging dips seems to be proved by the presence in each section
of apparently the same bed of black shaly fireclay dipping in the
one case N. 5° E,, and in the other, only one hundred yards to
the eastward, N. 80° E. The axis of the anticlinal apparently
lies N. 60° E. towards the point where the continuity of the crop
of the main seam was lost just west of the McLeod pit, and pos-
sibly it over-rides a spur of the older rock that projects northward
from MeKay’s brook. The bed of black shale appears continu-
ous upstream until it is sharply deflected by a fault coursing S.
5° E. The fault has thrown the crop to the westward some 150
feet, giving the black shale a dip N. 85 E. 9°, which again sends
it across the river approximately parallel to the line of contact
between the basal carboniferous strata and the unconformable
underlying Fishpool beds. Underlying the black are grey shales
and near the ford of the river are fine bedded grey sandstones
which have fissures holding crystals of caleite and drops of elas-
tic bitumen. Then lower strata are shewn in places in the river
bed to be lying flat or crumpled with the axes of local sharp de-



THE PICTOU COAL FIELD—POOLE. 263

tlections in the direction of the dip but with a general strike S.
5° E. Among them a bed of grey conglomerate which crosses the
river and abuts against the older series on the right bank. On the
line of contact a few inches of soft and broken “ gouge ” separate
the horizontal carboniterous fromn the vertical older rocks, through
which the river has cut a bed 200 feet wide with walls of 20 to
40 feet in height before entering the coal basin. Exposures of
other strata below this bed of conglomerate shew on the western
side basal beds of conglomerate resting unconformably on the
steeply inclined Fishpool rocks. The whole series of the Mill-
stone Grit thus exposed on the East river give to it a total thick-
ness of only some 900 feet.

On the eastern bank and succeeding in ascending order ex-
pesures are few. The overlying beds at Plymouth while having
the same strike as the Coal Measures of which they appear to be
continuations are in some cases red in colour, and they are asso-
ciated with a grey conglomerate about five feet thick at Fraser’s
quarry where the dip is due E. 19°. This conglomerate does not.
shew further northward in the coal field in what is assured to be
the same horizon, although it probably can be traced southward
to the foot of the hills.

On the abandoned branch railway of the Drummond mine
which joins the Intercolonial railway near the county asylum,
on that part which overlooks the valley of McCulloch’s brook,
exposures shew a dip 8. 85° W, 32° and on the east side of the
ridge where a small brook on Alex. Culton’s farm crosses, dips
N. 5° E. 18°, are seen. Higher up this brook the dip is round
to N. 40° W. 38°, thus giving to the tongue of Millstone Grit
that lies east of the southern part of the Westville section the
general form of an anticlinal having a broad base resting against
the upper Fishpool beds of McKay’s brook.*

* In the Trans, Vol. IV, page 92, referring to this ground here classed as Millstone Grit.
Mr. Gilpin says * Between these faults (the theoretical McLeod and South taunlts) no measures of
an age older than the productive are known to exist, and the coal strata with every appearance of
reason considered to run across this intervale without undergoing disturbance,” and again, page 92,
““ Enongh to show that the synclinal form is preserved from the Bear Creek (the Druinmond mine)
area to the McLecod seam * * * a district one and a half mmiles wide yet unexplored, and * * *
would allow of a development little if at all inferior to that attained by the seams of the middle or
Albion synclinal * p. 97.
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Westward of the range of altered rocks at Fishpools beyond
the East river there are no good exposures for some distance after
leaving the head of McKay’s brook, where rocks assumed to be
Millstone Grit are seen dipping at an inclination of 28° north-
ward, regularly with the overlying measures at Culton’s adit. The
formation can only be conjectured to be Millstone Grit. On
reaching the Foxbrook road a range of high land is found to run
northward and to form to the south of Westville the western rim
of the coal basin. Across the range prolonged northward pass
the Coal Measures but at so slight an obliquity that it is only as
they approach the junction of McCulloeh’s brook with the Mid-
dle river near Alma that they are found on the western side of
the range in the valley of the Middle river. Parallel with this
range of higher land to the west runs a brook in a course almost
due north, called Skinner's or McLeod’s brook. In it, half a mile
above the upper mill dam of John Oliver, beds of soft sandstone
dip at a low angle to the east 14°.  On following the brook down
and approaching the head of the pond, vertical rocks are exposed
in many places. Again just at the mill and round the turn of the
brook below the mill, in all for a distance of some 500 yards,
with a width of some 150 yards, they have a uniform strike
about N. 8 E.  They are more altered than other beds lower
down the brook in which are conglomerates holding pebbles of
red argillite that appear to have been derived from them. They
are veined and break obliquely, and do not even supply stones
suitable for rough foundation walls. They are considered to bLe
Lower Carboniferous, certainly older than Millstone Grit. From
the range of higher ground to the eastward a branch joins the
main brook at the mill, 50 yards up it bright red slates have a
dip S. 45° E. 55° and at 100 yards further hard grey sandstones
are seen dipping S. 60° E. 45°

In the next lateral the exposures are obscure, but in the one
below dips are to be found N. 10° W. 50° in the same rocks as
those of Oliver’s mill. Up this branch another hundred yards to
the eastward sandstones and red shales of a softer nature are
found dipping S. 70° E. 40°. Further down McLeod’s brook, on
the right bank, 200 yards below the bridge, bedded sand-
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stones containing calamites and stigmaria roots have a dip
of N. 10° to 35° E. with a dip of 40° increasing lower down
the brook to 60°, and 65° at the turn in the brook where an
.older mill was situated, and here the rocks have an inclination N.
10° W. and include beds of grey conglomerate.

How far north the Lower Carboniferous extends towards the
Acadia pit has not been determined, but the color of the soil
being redder on the range than on the flanks may indicate an
-extension for some distance in that direction.

The great extent of conglomerates and false bedded sand-
stones seen at McDonald’s mill site on the same brook suggests
that these beds are basal and closely overlie an older formation
which has not been exposed. The section No. II given in the
Report begins at McDonald’s mill dam with coarse conglomerates
interbedded with sandstones. Some of the lower of these inter-
bedded sandstones contains numerous remains of plants with
roots and rootlets. The dip is about N. 10" W. 40° which is
-continued for 600 feet down the brook, and when the highest of
the conglomerate beds is past the inclination is found to be N.
40° E. 30°. This dip and direction appears to be the average
for some distance along the main brook and in a lateral branch
from the east. Although exposures are numwerous it is difficult
to get the correct average inclination as there is much false bed-
-ding To what extent the rocks of this section have been
repeated by faults has not been made out, but it is probable that
‘the series of faults proved along the crop of the Acadia seam
-extending over to French’s tunnel are continued. Certainly
there is a fault of some moment passing under Squire MeLeod’s
house where the brook crosses the Middle river road.

The valley of the Midd e river affords the lest exposures of
these rocks, alternating beds of dull red sandstones too much
cleaved to supply good building stone, and argillites having a
characteristic mottled appearance. At French’s tunnel the coal
measures weather a yellowish grey, a colour which gives place to
reddish tints at the higher turn of the river where beds of coarse
red conglomerates are seen. These beds 8 and 3 feet thick and 150
yards apart are not readily distinguishable from the heavy beds
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of New Glasgow conglomerate at Alma. On the left bank of
the river 5 chains above French’s tunnel is the lowest of the
black fireclays with a little coaly matter, the probable equi-
valent of the second seam of the Westville series. A marked
band of brown fireclay, however, occurs at the great sweep of’
the river half a mile higher up, and a coal seam of an inch or two-
still higher near the base of the section.

The exposures of red rocks duplicate the series on McLeod’s.
brook and are in many places continuous for hundreds of feet,
but shew no dislocations. The dip is uniformly eastward of north
and consecutive until the conglomerate beds and sandstones con-
taining, as at McDonald’s mill dam on MecLeod’s brook, remains.
of plants and roots in ~itu are met at the mouth of the ltrook
(Duncan McDona'd’s ) that joins the river 65 chains below the:
bridge at Union Centre.

On this horizon there is probably rome di-turbance and the:
probatility is that the-e conglomerates rest on altered rocks not.
brought to the surface and exposed.

On the river the rocks are not again seen until at the sharp.
turn, 18 chains below the Union Centre bridge, thin bedded
compact grey sandstones dipping N. 45° K. 85°, are immediately
preceded by vertical red argillites and rocks of the Carbonifer-
ous Limestone.

Across the Gairloch road beyond the hase of Hartley’s section:
on McLeod’s brook the high dips seen at Oliver’s abandoned mill
dam would indicate the passage there of an east and west fault.
and that the beds higher up McLeod’s brook cannot be placed
below the base of Hartley’s section.®®

If it is assumed that N. 40° E. is an average dip of the rocks.
of the lower part of McLeod’s brook this direction is some 30°
more to the northward than that of the overlying coal measures
and certainly suggests an intervening fault, as supposed by Mr.
Hartley in his West fault, but the change it is now contended is.
associated by minor dislocations only as the beds pass over the
northward extension of the altered rocks of Highfield farm
range.

(1) Report 1869, p. 62,
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The conglomerates on the Middle river that occur at the bend
«of the river next above French’s tunnel dip N. 42° E. 50°. This
is at a much steeper angle than that of the beds on McLeod’s
‘brook, but it corresponds with the increased inclination of the
-overlying beds in the extension of the equivalents of the coal
bearing beds of Westville, as they pass westward and approach
the North fault. Along the lower part of Brown’s brook which
_Joins the Middle river half a mile above Alma bridge the dip is
well shewn and the general trend is east and west, inclining
-directly towards the New Glasgow conglomerate South of the
bridge over that brook the rocks appear to be vertical and with-
in 100 yards of this exposure, upstream, there are beds of red
-conglomerate probably the extension of the beds seen on the
Middle river.

Passing now back into the coal field there will be noticed con-
‘formably underlying the measures exposed on McLellan’s brook
Jjust below the grist-mill a series of beds some 30 feet thick of
which the lowest members are conglomerates and these it is
suggested represent the Millstone Grit but greatly reduced in
‘thickness.

Further east the series at the Vale, given in section number
vii, page 31, is reached and contact of the coal measures and the
Lower Carboniferous without any Millstone Grit is again met
‘with in section number ix, page 37.

Pine Tree Brook Section :—To the description by Sir Wm.
Logan of the triangular area which has its apex at New Glas-
gow, its base at Sutherland’s river, the slope of Fraser's
mountain for its northern side, and to complete the boundary
has the higher ground along which Logan places the course of
the great North fault of the coal field, may be added further
information respecting the side last named that suggests an
alternative conclusion to that of the Survey.

Pine Tree Brook rises near New Glasgow and flows along the
istrike of strata that have a general dip northward towards the
conglomerate ridge and appear to be continuous to Pine Tree
Gut. Large slabs of the rock called “black bastard limestone’
are scattered from one end of the section to the other and at a
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few points are in situ and in line They indicate equally with
the regularity of the overlying conglomerate the absence of
serious north and south dislocations passing through this part of
the country. This rock is unknown west* of the East river and
to the south of the North fault. It is an agglomeration some-
times parti-coloured of fragments largely siliceous which on
weathering acquires its characteristic black tint. Where shewn
on Logan’s map near the house of Mr. A. McGregor, the land
owner says it has never been quarried, and he is doubtful if it
be in position The exposure is very small. But on the side of
the telegraph road to Merigomish it is undoubtly undisturbed as.
also on Pine Tree brook, and on the same course further east in
a depression north of the house of Mr. Barton where it
stands up above the surface in beds of 20 feet or more in
thickness N. 35° E. 25.° The exposures in the brook from the
house of Mr. J. Andrew Fraser eastward are described by Logan,
Apparently he failed to notice some 150 yards higher up the
brook soft red and grey sandstones dipping directly in the oppo-
site direction S. 25° W, 43°, which necessitate an anticlinal or
east and west fault intervening between the base of his section
and this point. A quick turn of the brook and a bluff marks the
change. TForty paces higher up the brook black limestone is
seen dipping at a light angle to the eastward and apparently cut
off by a fault in sandstone S.20° E. Higher up on a laterial
branch, at the house of Mrs. Roy, thin-bedded red and grey rip-
ple-marked sandstones resume the northerly dip, N. 23° K, 75°;
here begins the slope of the higher ground of the range border-
ing the North fault, and on following along it at other points
similar steep inclinations are to be met with, and fields of very
red soil suggest the presence below of the red sandstone and
marls elsewhere seen. The direction of the more northerly of
these high inclinations seems to coincide with the general dip of
the strata that succeed at lesser angles in the direction of the
conglomerate ridge, while nearer to the North fault the ten-
dency of the vertical dips is to the southward. The rocks there

* Beds somewhat ‘similar in appearance, but harder, occor in the Lower Carboniferous.
of the Middle river above Union Centre,
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found, identical with those dipping northward, are red and green-
ish grey sandstones with bands of the black limestone. One of
the latter is exposed in the narrow pass through which flows the
gouth branch of the brook, and the road from the Vale extends
to Pine Tree. It succeeds the conspicuous chocolate-coloured
rocks of the pass that dip N. 25° W. 80°. In the centre of this
section grey beds predominate, while red rocks succeed near the
base of the conglomerate and are also more numerous among the
vertical rocks of the North fault range. The accompanying dia-
gram'implies the pre-existence of a great anticlinal fold that
brought down to the North fault the rocks immediately under-
lying the conglomerate, and of which the crown has been since
denuded.

Immediately south of these vertical rocks lies a narrow strip
of bright red coarse conglomerate which is believed to be an out-
lier of the New Glasgow conglomerate. Here it is made up of
quartz pebbles chiefly mixed with fine grains of argillite,
apparently from the Lower Carboniferous, and cemented with
material that gives a blood-red stain. It extends eastward past
the old pent road, and westward on to the hill on MecGlashen’s
farm, the highest land between Fraser's mountain and the
range of Cambro-silurian to the south. It is succeeded south-
ward unconformably by a mottled red sandstone dipping N. 60°
E. 30°, that resembles the strata underlying the New Glasgow
conglomerate at Blackwood’s old mill dam. The strip of these
sandstones is narrow and succeeded to the southward by Coal
Measures from which they are separated by the great North fault

The red sandstones of this section are brighter than any in the
representative measures of the Millstone Grit, and they possibly
are of the same horizon as the strata with a southerly dip ex-
posed at Ross’ bridge on Sutherland’s river, deseribed by Logan
but outside the field of this paper.

This section is, so far as known, quite barren of fossils other
than a few comminuted fragments of plants in some of the lamin-
ated grey sandstones. Logan put it as Millstone Grit,* but the

*Pp. 9-13.
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strata do not resemble those of McLean’s brook to which he also
gave the same horizon, nor yet those of the Middle river which
are now considered to be typical of that series. He noted the
coincidence of the dip with the overlying beds of New Glasgow
conglomerate, but the absence of contact exposures leaves it still
unproved whether there be along the base of Fraser’'s mountain
a marked unconformable overlap or no.

It is possible that the conglomerate escarpment east of the river
is slightly oblique to the strike of this group, and their assumed
but unproved unconformity would account for this, but the ab-
sence of contact exposures and the gradual change in the direc-
tion of the strike and the flattening of the dip of the underlying
beds towards the base of the triangle leave the question still in
doubt.

On the west side of the river, however, at Blackwood’s dam,
the rock lying there exposed unconformably below the conglom-
erate appears to belong to this section and to form the very apex
of the triangle. The presence at this point also in the conglom-
erate of boulders of the black limestone and of “bull’s eyes,”*
unknown in beds of greater age than these of this field, seem to
confirm this view, for here the conglomerate rests on the very lip
of the coal measures and has to the southward none of these
strata as a source of supply for these characteristic constituents.
As to the horizon of this group of beds there is a disposition to
assign them to the Upper Coal Measures, there being a greater
similarity to the beds of the overlying Permian than of any other
possible horizon, a position also more in keeping with the theory
here presented in preference to that of clean cut faults of mag-
nitude circumseribing the coal field. Here it is assumed that the
faulting along the north margin of the field arises from the ob-
struction to a uniform curvature of strata by protruding older
rocks of greater hardness and resistance similar to the condition
at High Field farm where the West fault of the Survey has given
place to a hill of older rock round which the Coal Measures of
Westville have broken. On the high land of Love’s, McGlashen’s
and Jackson’s farms the older rocks, Lower Carboniferous, it

* Report, p. 10,
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was assumed, have been the obstruction against which the
softer and newer rocks of this series have become faulted and
broken. This view is not entirely abandoned, although now less
confidently held, the evidence of age not being convineing.

The partial section given by Logan is put as 1000 feet. Red-
dish sandstones of the upper partsare exposed on the Merigomish
road ten chains west of Wier's mill, dipping N. 30° E. 31°,
They appear to be part of the series seen at the dam.

] Feet. Feet.
Greenish grey sandstones and band of nodular limestone | .
Red sandstones and shale in brook below the mill ........ 200.0
Greenish grey freestone, dipping due N. 12° ............ 30.0
Rod 1ocks  sunmsaamimmsanioinime dnss e oS s T A
400
Grey freestone at bridge over south branch
of the brook underlaid by bed of nodular lime
stone, repeated at Pine Tree Bank :—
Nodular limestone .. .......oueuneanr i, ? |
Conl  ._.5, srem Svaes P iR AT 30 50 e s one inch, |
Red shale or marl and red flaggy sandstones ............ 20.0
Red thick bedded sandstones .................... o 12,0
Massive grey freestone, dip N, 10° W, 14° ... . ....... 15.0
On the main brook above the dam :(—
Freestone at & qUAITY .........veiiiieiniininiaeanana, 20.0
SAnUREONES: w5 i3 o0 BT T e Bodiihd agesmtwe, simmmerspiasar 3().()
Tpure HIMEItone ;v wis wosgen i sossdlnd i SO0, 0- 8
Soft light grey calcerous sandstone .............. s 2.0
Sandstones greenish grey with ““bull’seyes”... .........| 130.0
Strataconcealed omuenmen Pramuneaane b i, Sam s 90.0
Impure nodular limestone . ........cooiiiiiniiiiian.. 3'13
GTEY FVGBREOMO ,ionnnininiis yromssns inmssiie svsesersissst s s o 270.0
Nodular limestone, N. 30° E. 34°,, ... .................. 1.6 600
1000

This section ends at an east and west anticline or fault that
marks the ecrown of the arch ,and is succeeded by red rocks dip-
ping S. 25 W, 43°,

Mr. Hartley discusses® the probability of unconformity of the
conglomerate® with its base and refers to imperfect exposures
north of Fraser Ogg’s quarry road on the small water-run that
flows along the base of the conglomerate escarpment to the west

(1) Survey Report, 1868, p. 66, also referred to by Logan, p. 13,
(2) Supplement Acadian Geology, p. 36, line 16, doubts the existence of unconformity,
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of the New Glasgow and Stellarton road; but now, on the same
rill, the overflow from Blackwood’s dam close to the road has
clearly laid bare the line of contact and the unconformity. The
base is a close grained fine grey and mottled red sandstone much
brecciated. Its dip is N. 55° K. 45°, and its smooth eroded
surface appears to have an average inclination to the northward
of about 15°. If this inclination can be taken as correct it
is quite possible that some of the seeming high dips, 30° and
40° in the superimposed conglomerate, may be due to false
bedding.

At the imperfect exposures higher up the dips of the underly-
ing sandstones were noted as N. 20° to 60° E. 10° to 25°, dif-
fering somewhat from Mr. Hartley’s figures,® but the discrepancy
only goes to confirm the statement that they are much disturbed.

Intermediate but somewhat south of these two points near the
athletic grounds red and grey sandstones of the same age dip
S.16° W, 30°, then at a distance of only 12 feet east at S. 2°
W. 60°, and at 36 feet further at S. 25° E. 65°, on the margin
of the great North fault which here brings them in contact with
black shales, fireclays and two small seams of coal, beds of the
Productive Coal Measures.

Whatever may be the true horizon of these disturbed sand-
stone beds, they were consolidated, elevated, dislocated and
denuded prior to the deposition of the conglomerate and they
supplied the major part of the well rounded boulders and peb-
bles that compose the deposit at this point. Such an unconfor-
mity must mark a very protracted break in the sedimentation,®
and no such break occurs between the base of the Millstone Grit
and the Upper Coal Measures.

Note. —Since the above was in type a quarry has been opened at a hitherto obscure contact on
the left bank of the brook 16 chains above Blackwood’s dam. The surface of contact has a general
dip of N. 60° E. 55° almost the same as that of the unconformable subjacent beds, These beds the
quarry has shewn to be identical seemingly with the yreenish grey sandstones of a qnarry on the
Merigomish road 140 chains east of the viver and the suggestion that they differ is abandoned,
Their underlyving beds are mottled red from percolations from associate beds of chocolate arena-
ceous shales, and the right bank of the brook supplies fragments of dark reddish brown sandstones
similar to those of the pass from the Vale to Pine Tree besides a band of black limestone, the dis-
tinctive rock of Pinc Tree Section. This identity of base on both sides of the river may be said to
prove the unconformity in doubt on the east side, bringing as it do-s the conglomerate in contact
at the new quarry with beds some distance from its base at th- older quarry on the Merigomish

road  The concluding paragraph under the heading Lower Carboniferous, page 261, should be
deleted, and so also the words ** possibly Lower Carboniferous” referring to this spot on page 240.

(1) Report 1869, p. 66, also referred to by Logan, p. 13.
(2) Acadian Geology Supplement, 1878 ; page 39, line 4 ; page 49, line 3.
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PERMIAN.

While Sir W. Dawson is understood to be still unwilling to call
Permian the strata which stretch westward up the coast from
Merigomish, and from the straits of Northumberland inland to
the Cobequids and the hill country of Pictou, the term is con-
venient for reference to the district in question and to distinguish
the horizon of strata indubitably above the New Glasgow con-
glomerate from groups and formations now supposed to be en-
tirely below; and in that sense the term Permian is here used.

New Glosgow Conglomerate-—About Alma to the northwest
of the coal field lies a great expanse of coarse red conglomerate
dipping eastward at a slight inclination. It extends northward
on the west side of the Middle river with the same general
character of dip and strike it makes Green Hill and neighbour-
ing elevations, and is found repeated to the westward and along
the northern flanks of the Cobequids. Its outerop also extends
in the other direction under the town of New Glasgow— hence its
name—and over Fraser’s mountain to the waters of the gulf at
Merigomish. At Alma the deposit is again repeated by a fault
on the east side of the Middle river, and extends up from
Granton with the same gentle dip to the eastward until it reaches
within half a mile of Alma bridge, where the inclination
changes to N. 23° E. 5” to 25°, and it appears to be abruptly
cut off. When next seen close below the bridge it dips heavily
in an opposite direction, and the continuous exposure up stream
from this point given by Mr. Hartley® in Section III shows some
1372 feet of strata dipping due south 74° to 54° and abutting
against a patch of altered rocks elsewhere spoken of as Devonian.
This patch of old rock is evidently brought to the surface by a
fault apparently coursing parallel to the strike of the strata N.
84 E. and presumably cut off from the great mass of conglomerate
with a light easterly dip by a north and south fault crossing
near the mouth of Brown’s brook. The patch of Devonian has
a width of only 14 chains, to the southward it is overlaid by the

(1) Report of Progress, 1869, page 64,
Dr. Honeyman speaks of the New Glasgow conglomerate as of the Lower Carboniferous sys-
tem Trans, 1879, p. 193.
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conglomerate, still dipping southerly though at a lighter angle,
and bere composed of finer material with layers of fragments
torn from the strata on which it rests. The unconformable con-
tact with a surface of deposition is well exposed above the dam
that spans the river at this spot.

The age of this conglomerate has been a subject of much
speculation and is not without interest of a practical character
in connection with a possible extension of the Productive Coal
Measures beneath it, provided only it can be proved to bLe of
later deposition. Sir W. Dawson inj his papers prior to 1860
assumed it to be the base of depesits either later than or con-
temporary with the Productive Coal Measures. His arguments
are given in full in the second edition of his Acadian Geology,
both for the views held prior and subsequent to that date. Sir
W. Logan in his portion of the Report tacitly dismisses the sub-
Jject, apparently accepting Sir W. Dawson’s later views® Mr,
Hartley goes more into the matter and is more definite in ex-
pressions of opinion, considering the conglomerate as the base of
Sir W. Dawson’s Middle Coal Formation. Both writers it is fair
to assume from the context, presuppose an unconformity between
the Millstone Grit and the Productive Coal Measures, and rightly
conjecturing that there is to the westward of New Glasgow an
unconformity between the conglomerate and its base see no -
reason to question the horizons assigned.

But yet when it is proposed to consider she conglomerate as a
a beach deposit® contemporary with the beds here classed as
Millstone Grit and to place it under Productive Coal Measures as
Sir W. Dawson was disposed to do in 1868, it must be remem-
bered that there is no recognized unconformity bhetween these
two groups in Nova Scotia, and that there are no beds equivalent
to the conglomerate known in the south-west part of the field
where the Millstone Grit is best exposed in regular sequence
under the Productive Coal Measures. Sir W. Dawson seems to
have accepted without question what was said by explovers in

(1) Geo. Report, 1869, pp. 13, 65 last lines,
(2) Acad, Geol,, pp. 322, 343,
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1866 that “the underlying strata of the Richardson seam rested
on the conglomerate dipping to the southward,”® and he may
hence have in part at least based his remarks on their state-
ments. No evidence of the kind was, however, found, the near-
est approach being the exposure of a broad belt of conglomerate
dipping vertically on the southern face of the escarpment, possi-
bly on the edge of the North fault, 25 chains east of the
river. The conglomerate may be also seen vertical on the
southern escarpment of Green Hill. In his argument con-
tending for an horizon equivalent to that of some mem-
ber of the Coal Measures stress was laid by Sir W. Dawson
on a southerly dip to the conglomerate, but the eonly
known exposures having this direction are at Alma on the
Middle river and on the lower stretches of MeCulloch’s brook
where it overlaps metamorphie strata, and as already mentioned
has been brought in contact with the Coal Measures by the
North fault, plainly to be seen in the bed of the Middle
river.

Although on account of the unconformity between the con-
glomerate and the underlying sandstones, and the absence of
unconformity in the relation of the Millstone Grit and the Pro-
ductive Coal Measures, it is now clear that one or other or both
of these disputed members must be given an horizon other than
the Millstone Grit and the Coal Measures. Several alternatives
are stratigraphically possible. Either the rocks underneath may
be Lower Carboniferous and the overlying Coal Measures or
strata higher in the series, or the lower beds may be Millstone
Grit or Coal Measures, and the upper Permian. There can be
no question about the base being Lower Carboniferous® at
Green hill where Gypsum bearing rocks near the church under-
lie the conglomerate. The superposition of the conglomerate
at Alma on metamorphic rocks, and the presence of Lower
Carboniferous on Waters’ hill with possible overlapping of
conglomerate on its northern flanks, all tend to confirm the
conclusion derived from the changes noticed in the character

(1) Trans., Vol, 2, Pt, T, », 96 also Vol, 2, Pt. 3, p. 156,
(2) Geol. SBur. Report 1886, Vol, 1V, 93 P,. H, Fletcher,
Supplement Acad. Geol. pp. 34, 40. Geol. Jour., 1853,
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of the deposits within the coal field, that a ridge of older rock
existed and furnished protecting lines behind which the beds
of the field were deposited.

Along the rim of the basin between Alma and New Glasgow
north and south faults seem either to cross the range into the
coal field, or as spurs of the great North fault to disturb the
latter, but east of New Glasgow the conglomerate apparently is
not similarly affected. Coincident with this change the line of
disturbance leaves the neighbourhood of the conglomerate escarp-
ment, and so far as can now be seen, eastward of the town of
New Glasgow less decided unconformity divides the underlying
rocks from the conglomerate, and the difference in age is greatly
reduced.

Logan mentions the apparent conformity along this range which
he examined, the dip of the conglomerate nearly agreeing with
that of the substrata. Where seen a little west of the house of
A. MeGregor the latter are red marls and thin bedded chocolate
coloured sandstones, strongly resembling the series to the east-
ward toward Pine Tree ®

Sir William speaks of finding in the conglomerate pebbles of
the black agglomerate limestone which is such a characteristie
rock of the latter series. This puts the question of the later
deposition of the conglomerate beyond a doubt. In it are also
to be found large circular boulders of sandstone, the “ bull’s eyes”
he mentions as common in the sandstones of Pine Tree brook.
Similar bull’s eyes, it may be noted, are found in the quarries of
Pictou, but not, so far as known, in the Middle Coal Measures or
Millstone Grit.

While it is evident that many of the serious disturbances in
this field were subsequent to the deposition of the conglomerate,
- the apparent conformity of the latter with its underlying strata
in the district of Pine Tree, contrasts very strongly with the
conditions seen west of New Glasgow. There it is only the
eroded surface of the rock that approximately coincides with the
dip of the conglomerate. The rock itself is thoroughly uncon-
formable. It undoubtedly suffered dislocation and was greatly

(1) Geol. Report, 1869, p. 13,
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disturbed prior to the deposition of the conglomerate. It contains
imperfectly preserved calamites which Sir W. Dawson considers
may be . radictus or C. undulatus. Overlying these sandstones
the conglomerate is easily traced for half a mile west of the East
river, and it is then lost at the foot of a hillmarked Devonian on the
map of 1869, and it is an open question whether it skirts the north
side of that hill and is covered by drift, or is buried under Permian
deposits and its outerop hidden by the North fault ~Where the
Drummond mine railway emerges from behind Waters’ hill the
conglomerate is said to have been cut, lmt its presence is in
doubt until the Middle river is approached. It is seen well®
exposed in the gorge of McCulloch’s brook, filling ancient ravines
in the Devonian rocks which compose the hill range, and passing
over the high ground it appears to then underlie the triangular
district of country to the northeast of Alma Bridge that was
marked on the map of 1869 as Millstone Grit. Logan refers to
a white sandstone overlying the conglomerate east of the East
river as a characteristic rock. The sandstone of Fraser Ogg’s
quarry immediately west of New Glasgow weathers white and
can easily be distinguished from that of all other localities except
along the extension of the hill range near Alina bridge, and the
triangular patch of country just referred to where fragments of
very similar looking rock cover the surface.

The probability, both lithologically and stratigraphically, hav-

ing been accepted that the basal rocks to the westward are
Lower Carboniferous, the question is how low down among the
more modern groups can the conglomerate and its succeeding
trata be placed The evidence so far obtained is not decisive,
but it may be found in the fish remains® which are preserved in
the black shales of the assumed Permian system at the mouth of
Smelt brook and the quarry at Deacons’ cove.

It has been mentioned that the Devonian rocks of Waters’ hill
probably protruded as a hill range even as far back as the Car-
boniferous period. They are certainly not overlaid by deposits
of an age intermediate between the Lower Carboniferous and the

(1) These deposits were in error included as members of the Devonian in the Gec. Report 1869,

(2) Acadian Geologzy, 2nd Ed., p. 322, lines 3-6,
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conglomerate, and as yet the conglomerate has nowhere been
found to rest on Coal Measures, nor has the reverse been seen.
Such an absence may favour the contention that the New Glasgow
conglomerate is attenuated and appears in the Millstone Grit
beds at the hend of the Middle river above French’s tunnel, but
such a disposition is not here advocated.

When endeavouring to reconstruct the conditions which exist-
ed prior to the time when the dislocation known as the North
fault occurred and brought the coal measures in contact with the
conglomerate it seemed clear that the beach on which the con-
glomerate was formed and collected must have had to the south
of it at the time of its formation a shore or cliff of rocks less
easy of erosion than the soft strata now so close to the escarp-
ment on the west side of the East river.®  So clean a base as is
shewn at Blackwood’s mill dam could not have been in deep
water, but must have been at that time exposed to a strong surf
or tideway.

Respecting the rocks under the conglomerate east of New Glas-
gow the conclusion is that they are Upper Coal Measures, heing
distinguishable from the Middle Coal Measures by having red
sandstones and marls intercalated with the grey rocks and having
in other respects no resemblance to the red rocks of the Mill-
stone Grit or Lower Carboniferous within the limits of the
field.

The key to the relation of this conglomerate with the rocks on
which it rests is possibly to be found to the eastward of the coal
field where the Productive (‘oal Measures are absent and the
strata of Pine Tree predominate and come in direct contact with
Lower Carboniferous and metamorphic rocks. Mr. Fletcher
states, 92 P. Vol. IV, the conglomerate of Glenshee along the
telegraph road yielded a pebble of earthy red hesematite. The
New Glasgow conglomerate contains many such small pebbles at
New Glasgow and eastward, while at Alma peblles of compact
red hsematite an inch in diameter are numerous, associated with
occasional boulders of a conglomerate marked with pelbles of
red jasper, such as occurs on Urquhart’s farm between Oliver’s

(1) Acad, Geol, p. 342 notices coal preserves its character close to the orginal margin of the trough
near New Glasgow.
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mill and the Middle river. Red hsematite is a prominent con-
stituent of the unconformable red conglomerate on Sutherland’s
river above the mouth of McLean’s brook, where it is sufficiently
abundant to cause the question to be asked, would it pay to
work ? The lasal part of the bed below Angus Robertson’s barn
carries the greatest number of ore pebbles and even of small
boulders six inches in diameter. This bed rests on Lower Car-
boniferous. It extends westward across McLean’s brook and it
may be a severed extension of the bed that skirts north of the
Vale coal lease from MecGlashen’s farm eastward to the high
lands behind Barton’s on Olden’s road.®

The strata overlying the conglomerate are, with the exception
of the till, the highest in the field. They are comparatively
little disturbed. Sir W. Logan® gives those immediately above
the conglomerate on the top of Fraser's mountain in a sec-
tion, beginning with 20 feet of grey limestone which has been
quarried for burning, and ending with 18 inches of good coal and
three feet of black shale which was at one time used for burning
the limestone. The dip is given as N. 13° E. 47° and belief is.
expressed that the same series can be recognized on Small's
brook three miles to the eastward where the dip is deflected to
due N. 9°.

Westward on the East river the measures immediately over-
lying the conglomerate are concealed, but on the left bank 39
chains below the bridge and 50 yards below the last exposure
of conglomerate there are near a spring fragments of the agglom-
erated and botryoidal limestones peculiar to this horizon. They
prove the continuation of the same series also westward, and at.
this point under the white fine bedded sandstones™® and succeed-
ing deposits of which as the river is descended numerous exposures
are noticeable. The inclination of the strata is northward at.
right angles N. 25° E. 5° undulating in parts and possibly re-
peated, traversed by few faults they are nowhere uptilted in mass.

When in 1860 there was a general exploration for coal and oil
bearing shales pits were put down at Sinclair’s cove,® at the

(1) Fletcher Geol. Sur, Vol, IV, 86: 69, 92, '9T P,

(2) Geol, Report 1869, p. 14,

(3) Logan, 1869, p. 15,

(4) Trans, March 1863, p, 9; also H, Poole, Canadian Naturalist, August 1860.



280 THE PICTOU COAIL FIELD—POOLE.

mouth of Smelt brook,®™ where the Forge works now are, and
opposite on the west side of the river at the Basin on the strike
of the same heds. The bituminous shale at the latter place was
found to “ yield upwards of sixty gallons of crude oil of superior
quality to the ton.”™ Then lower down the river, but higher in
the series, on Matheson’s farm, opposite the Loading Ground, a
fifteen inch seam of good coal was found. Later explorations
have re-exposed some thin seams beside a small brook where
the road to Abercrombie Point crosses on the farm of Hugh A.
Fraser.

Explorations round the shore at Skinner’s Point, near the mouth
of the Middle river, shewed a one-inch seam of coal; then higher
up the estuary but a short distance inside the mouth of Begg’s
brook, some coal was dug near the surface; again on the shore
between the coal wharves, and yet again on the bank above the
brick-yard on Stuart’s farm, the August gale of 1873 swept clear
the crop of some thin coal beds dipping to the eastward. Besides
the coals mentioned to the north of Fraser's mountain some
beds were also found at Little Harbor; but at all these points
they are thin and irregular without promise of value.

The lower series of these beds are perhaps more fossiliferous
than is usual with strata classed as Permian, and those that
succeed the coal seam were evidently deposited in shallow waters,
It is common to find stigmaria roots in position with their root-
lets passing down through several layers of thin bedded earthy
sandstones. The black shales are laminated and similar to the
more compact shales of McLellan’s brook. They are full of fish
remains, ferns and cordaites, &c. The sandstone beds at Deacon’s
Cove are quarried, but the stone is not so good as higher in the
series.

The plants of these beds are deseribed in Acadian Geology and
its Supplement.

(1) Acad. Geol,, p. 322, line 3.

(2) From a pit 26 feet dPep the oil shale being 6.5 inches thick. = At Deacon’s cove a seam 14
inches thick dipped N. by E. 5.
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CoAL MEASURES

When treating of this coal field it is convenient to speak of
it as a basin, or trough, or valley, for although these terms may
not be strictly accurate, they are sufficiently so to express the
form it assumes, since the general dip of the beds is towards the
-central axis of the tield more especially from the east, south and
west sides. From the north it is not so, and yet the southerly
dip is referred to by several writers. There are spots along the
northern margin of the field where beds dipping to the south
may be seen, but they are of the higher measures disturbed by
proximity to the great North fault; and they are not there in
such continuous series as on the edges of the basin in sther parts.

Speaking broadly, the western end of the coal field seems, in
the final elevation of the country, to have been most raised, for
beyond it are exposed the lower members of the formation.
"These are in part repeated to the eastward at McCulloch’s brook
by the fault which crowds the axis to the northern side of the
trough and almost cuts it in two. On passing still further to the
-eastward, along the central line of the valley, higher horizons are
met with, barren measw es which are succeeded by another series
of coal seams, and the highest not far short of the eastern margin
of the basin. These higher members are deflected back towards
the west, along the northern edge, in broken ground, as far
as McCulloch brook fault. Elsewhere reference will be made to
the positions to which the more prominent patches in this strip
are assumed to belong relatively to the regular series of strata
that compose the Middle Coal Formation.

From the time of Mr. Richard Smith, who superintended the
earlier operations of the General Mining Association in the
twenties, speculations have been rife as to the possible present
and past extent of the coal field. The early miners recognized
the existence of the great North fault crossing the East river at
New Glasgow, but its influence on the workable area was variously
estimated, and conjectures carried the bounds of the field even so
far as the town of Pictou.

Mr. R. G. Haliburton® in early numbers of our transactions

{1) Trans. Vol, II, (1) 93.
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gave expression to views held in 1866. Then came the Geologi--
cal Survey of Sir W. E. Logan, and in 1876 under the direction
of Sir W. Dawson, a borehole 734 feet deep was put down at.
Sutherland’s Point below New Glasgow, on the East river,
through rocks over'ying the conglomerate. This borehole, it is.
understood, told nothing more than the section exposed on the:
river’s bank.

From a practical point of view all data bearing on the possilile-
extent of the field is of value, and it is worth while to review
the facts so far made known which may appear to justify a con-
clusion being formed either that the field is jart of a deposit.
originally but little larger than the one we know, or it is only a.
fragment of one of vast extent. In the latter case the question
may be asked, can reasonable hopes be entertained of workable:
coal being found in any other part of Pictou county. Now the-
facts connected with this enquiry are these: The known work-
able seams are in all cases conformably underlaid by Millstone:
Grit beds. They are not found to remain uniform for any
great distance and especially is this noticeable in the
neighbourhood of the older rocks that form the hills of’
to-day ; within the short istance even of a mile some of
the seams change very decidedly in character, composition
and thickness, and so do their associate heds of sandstone
and shale. Mr. H. Poole in his exploration map of 1852 showsa.
line to represent where the sandstone comes in to the westward
of the Albion Mines, and begins to replace some of the black shales
which in a continuous series for 1000 feet are alone found to-
overlie the main seam where it is worked near the East river..
When these sandstones were first et with in the Colin pits it
was feared a fault separated the two localities and cut off’ the
coals, so further sinking of these pits was suspended. This view
seemed to be confirmed by the dip of the sandstones varying:
somewhat from that of the black shales. Numerous trial pits.
were then put down, those along the crops of the seams found
them, however, to be econtinuous into the district where the sand--
stone almost entirely replaces the black shales. Now the special
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‘interest which this line of substitution has for our question lies
in the direction given to it, it is parallel to the range of meta-
‘morphie rocks that extends from Waters’ hill to the Middle river-
A similar parallelism has been since then found in the deteriora-
tion in thickness of the Acadia seam in the Westville section of
the field, and in the size of the grains in the sandstones and grits
-of the associated rocks. Indicative it would seem of the exis-
tence at the period under review of the hill range as an island or
-cape behind which in quiet waters the sedimentation of the Coal
Measures took place. A view that is strengthened by the dis-
covery that the New Glasgow conglomerate, the tase of the
assumed Permian, is known in the country about Green hill and
the Middle river to rest only on metamorphic and Lower Car-
‘boniferous rocks which it is hence surmised then lay in shallow
waters or exposed above the surface of the sea. That the older
.and the newer rocks of this section of the County are now di-
‘vided by the North fault from the Coal Measures does not con-
flict with this view of past conditions while it may account for
the absence of Coal Measures inclining from them towards the
southward.

Transferring our attention to the east end of the field we find
the Vale coal seams where they lie near the old rocks carry more
ash than when further away and their associated strata include
gome pebble beds not repeaced in sections more remotef? The
MeBean seam coarse in the western ground which is undisturbed
by faults rapidly improves in quality as it leaves the hills al-
though at the same time in its trend to the eastward it gets
among faults and approaches the northern limit of the field.
That the limit at this point is not one of deposition the quality
of the coal would indicate, just as at the western end of the field
the superior character of the coal in the middle portion suggests
its formation away from the contaminating influence of littoral
sediments which deteriorated the seams at their extreme north
and south outerops. 1In both localities this condition implies an
woriginal extension of the seams east and west to a distance at
present undetermined,

(1) Logan, p. 35,
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Under approximately similar conditions the Spring Hill basin
is found in Cumberland County and between this point and the-
Pictou field lie other and subordinate deposits of the coal meas-
ures, in all cases on the flanks of the metamorphic rocks, so that
it would appear further discoveries of workable seams will, if
ever, in all probability be made along this range of country.

Elsewhere in some detail reference will be made to the changes
found to occur in beds of the same horizon as they are traced
across the country, and from the data obtained doubts have arisen
whether the field of deposition was very much larger than that
which now remains. In fact the disposition is rather to consider
the Pictou field with features distinctive from those of the other
fields of Nova Scotia as an isolated deposit eut off from the broad
seas that left such extensive records around the shores of Cape
Breton of luxurious plant life in Carboniferous times.

In treating of the coal measures those of this field may con-
veniently be divided into separate portions having the following
limits :—

The Westville Section ; to include all the coal bearing strata
lying west of McCulloch’s brook and Water’s hill;

The Albiom Section ; succecding to the eastward as far as the
Interco’onial Railway bridge and the mouth of Potter’s brook ;

The Potter’s Brook Section ; from the points mentioned on the
East river to the town of New Glasgow ;

The Fraser Adit Section ; lying eastward of New Glasgow,
and the last-named section;

The MeLellan’s Brook Section ; an overlying extension east-
ward of the Albion;

The Marsh Pit Section ; the further continuation of the series.
upwards including the highest in the Middle Coal Formation.
The rocks of this section are in part repeated in the subordinate
syncline which may be styled

The Vale Section ; which takesin the most eastwardly lying por-
tion of the field and its extension westward on the flanks of the
McLellan’s mountain to McLellan’s brook forms
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The Mountuin Section, and completes the area so far as is
known of these deposits.

Westville Section ;—This includes the area occupied by the
Acadia and underlying coal seams; it extends from the North
fault near Alma to the Culton adit, and from Westville to
McCulloch’s brook. It includes the Bear creek synclinal of
Hartley,™ who considered this portion to have a depth only of
800 or 900 feet from the surface to the Acadia seam. Further
working since Mr. Hartley’s day by the Intercolonial Coal Mining
Company shows no characteristics sufficiently marked to warrant
the continuance of this division of the section. In fact it will be
seen on the map that the line of levels in the range of pit
workings at a depth of 1,000 feet is practically straight across
the three areas for a distance of nearly three miles. At a lesser
depth the deflections in the levels in the southern limits of the
Intercolonial Coal Mining Company’s workings (the Drummond
mine) are due to faults, downthrows to the east, the influence of
which brings the Acadia seam to the surface at Culton’s adit.
From data obtained in mining it appears that a dislocation having
a throw of 200 feet passes in front of this adit, and it is one of
the Drummond series of faults elsewhere referred to.

In this neighbourhood the dip of the strata is about 10” in-
creased to 22° at the south-east corner of the Acadia Coal
Company’s area, to 30° when the north side line of the latter
area is crossed by the same level, to 45° at the further end of the
levels in the Black Diamond area, to 46° where the seam crops
out on the Middle river at French’s tunnel, and to 60° where
measures believed to be the equivalent of the Acadia seam,
greatly reduced and deteriorated, show on Brown’s brook on the
west side of the Middle river close to the contact with the New
Glasgow conglomerate Along the crop of the Acadia seam the
dip at the Drummond slope is 16°, at the Acadia slope 24° and
at the Black Diamond slope 28°. Following the dip in a course
at right angles to that just given and taking for a midway line
the Acadia slope, at the surface the inclination is 24° increased
at 1600 feet distant to 26° and at 3600 feet to 27°. This latter

(1) Report of Progress 1862 ; foot of pages 75 and 77.
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inclination probably continues to the McCulloch brook fault, as a
trial pit at a distance of 4092 feet from the outcrop in a line
with the slope found the dip 26°.

If this assumption be correct, it gives at the west corner of the
Albion area a total throw to this great fault of 2600 feet. The
Survey report at the top of page 77 puts it at 1600 feet.

Overlying the Acadia seam in the Black Diamond area strong
sandstone beds are exposed on the Middle river, in the railway
cuttings, and in the sinking of the Black Diamond furnace pit,
while to the eastward in the pumping pit, 326 feet deep, at the
Drummond Mine only black and grey argillaceous shales were
met with,—the substitution of shales for sandstones being similar
to that observed in the Albion area and commented on elsewhere.

No seams are known to overlie the Acadia though the survey
map dots the three and a half feet seam in that position. On
the assumption that the Acadia is the equivalent of the main
seam in the Albion section, there should also be found in the
Westville section the equivalents of those seams found overlying
the main in the Albion synecline at Tupper’s. But whether
equivalent seams so found would have any commercial value is
another matter, the near approach to the older rocks makes it
doubtful ; at the same time some encouragement might be had
from the finding of numerous pebbles of good coal in the till near
where the Middle river road is shown to cross the Drummond
railway just west of the McCulloch brook fault. But as the
drift of the district has been from the south, and these pebbles
are well rounded, they may have come from the outcrop of the
Acadia seam a mile away.

A southerly dip is given by the survey to the coal measures
along the North fault to the west of McCulloch’s brook. It is
based only on exposures in the brook, but as the brook is
now regarded to lie between the fault and these exposures their
inclination has not the weight given to it twenty years ago.
Since then operations in the Acadia seam for a distance of 4000
feet on a line nearly parallel to the North fault have disclosed
the Black Diamond series of faults, a series invariably with a
hade westward, and coursing parallel to one another. So far as
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can be judged from the extent to which they have been exposed,
they increase in strength as they pass northward. It will further
be noted that their approximate beginnings coinciding with a
deterioration of the seam make a line roughly parallel to the
North fault, and it has hence been assumed that this series are
laterals of the Fletcher fault. It is almost certain that the
southern dip of the measures on the brook at the Drummond
railway bridge does not continue far to the west of the brook
or across the position assumed for the great fault, the probability
being that the Black Diamond series of faults carry the measures
of the Westville section with an easterly dip up to the Fletcher
fault or with a flexure if any to the north as they approach it.
Positive proof of any one contention respecting these overlying
measures and the lay of the northern portion of the section
cannot readily be had, the surface cover being deep, 60 and 80
feet have been met with, and natural exposures are few.

Of the measures underlying the main or Acadia seam sections
were obtained by boreholes and trial pits in the neighbourhood of
the collieries. The records of the former are given below but of
the latter details are not now available. The Scott pit, a sink-
ing to the second seam close to the Drummond slope, gives
between the scams dipping at an inclination of 16° a depth in
the shaft of 230 feet, no compact sandstone being met with as
in the same zone in the Black Diamond area at a spot only one
mile to the northward. In the same locality, the anticlinal of
Hartley, a third seamm and a fourth seam have been found but
the quality of the two latter has not warranted further explora-
tions on them.

Mr. Fergie, the manager of the Drummond Mines, kindly sup-
plies the following section of the second seam at a distance of
1800 feet down the slope below the bottom of the Scott pit:—

: Ft. In.
Coarse coal .....vvviniiniiinineannnn. 1 41
Good M e v g sea s ¢ STEESE § SGRETRS § 5 e 0 111
Shaleand ecoal .......... ... ... .. ......... 0 2

Strong €oal v seiii. . snmnnes Ceeeeaaiaa 1 4
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Strong good €oal .onwes s vonrans s s snsase s 3 1
Soft B it s @ s 8 SiSheum e 8 L 0 7

“ B s E e § SRR § Y R § 8 4 1 3
Parting irregular ............. ... 000l 0 2
Goodeoal ... ..ivin it 2 9
Coarss eoal on . v swammn w5 saammn » & swsmms s 5 & 0 2

Total .......ccoivieian., § nada vee. 1110

When the Scott pit reached the seam in 1881 the section of it
at that point was found to be :—

Ft. In.
Topeoal ... ... 0o ? 2
COBL 3 ¢ sersuns ¢ & serosss & 3 SR 2§ D SR 5 5 8 6
Papting i o o weasenm » o somssmmnis e wacese w6 o 6
8L . . connimie o » ocovmmms & § Sbisimpinns » § Sxsymmmumis & » & 5
Parbing o o suwmanvs = ¢ voisian = & soammn < 5 3
Coal oot e 3%
ParbIng ..coons s s & smiian & o dofanion s s Lasais s s 4 3%
C08] & civiwimun = = ¢ s o o s & v e & ..1 10}
Parting ..... oo P 11
EORL & 5 ez 5 5 caeve 3 5 POSYEEN & F ¥ SUESENE £ 3 5
PaIbING wivaivis s & ssvammiari s o o spivsisosva s @ emaaseriotn s o 5
Coal i e e 10
(CONTEE GOAL. 4 & v v swews & ¥ sseeees BEEEEEe s 3 2
(05 Y P 6
Coarse coal ....oiiiiiiiii it it 3
C0A] : commmen 5 o enmees s § SR § § ¥ 8 SRt b 7
Coarsecoal ... vt iiieanannn 3
EORL . . e 55 5 EERERT 5§ IO ¥ ¥ S 3 2
PUEbIOG sovevorcn 5 v scamnia s & osvasisineis & @ messsisars 4 v 1}
(0757 A A 1 0
Potal. vttt e e, 7 4

So far as workings have proved the ground nerthward
all the faults increase in strength as they go in that
direction, all are upthrows to the eastward accompanied
by an increasing dip of the measures. In part of the position
assigned to the West fault of the Survey (pages 62 and 102 of
the Report of 1869), a fault of the Black Diamond series is found,
but it disturbs the strata to no great extent and the crop of the
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Acadia seam has been since worked to the south of it, to the west
of the corner of the Acadia area. Following the same direction
to the bank of the Middle River, an outcrop of black shales and
coal is there met with and on which French’s tunnel in 1860 was
driven about N. 45 E. for 1040 feet. By driving an adit east-
ward on them it was hoped an improvement in the quality of the
seam would be found, but within the limits of the workings no
material change for the better took place. The coal is evidently
the prolongation of the Acadia seam but reduced at that point
to three feet nine inches in thickness of which only 4 inches were
considered superior coal. Of this there can be nc doubt,
the face of the extreme mnorth level of +the Black
Diamond pit workings showed the seam greatly altered from
what it was at the slope and rapidly approaching in char-
acter that of the seam in French’s tunnel, yet on Hartley’s
map the tunnel was put in the Millstone Grit and separated by
an assumed fault of great magnitude.

None of the faults of the Black Diamond series extend south-
east beyond the heart of the village of Westville. Leaving them
and following southward the course laid down for the West fault
S. 10 E. a strip of higher ground is first crossed in which no faults
are known, and then the broken measures of the Drummond area
are encountered. Here the disturbance is produced by the
Drummond series of faults, which have characteristics directly
opposite to those of the Black Diamond series; they dip to the
east and increase in strength to the south, and cause the crops of
the seams to be thrown to the surface more quickly than the dip
would account for, and so produce the basin-shaped terminus to
this Section at its southern end that was styled the Bear Creek
syncline.

The following sections of strata are from diamond drill holes
at Westville. No. I was put down from the fourth lift by the
side of the main slope of Acadia; No. IT from the bottom of the
Black Diamond furnace pit, 2,400 feet apart. The greater
inclination of the measures in No. IT accounts in part for the
greater thickness shown. The dips of No. 1 is 26° and No. II,
30°,
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BOREHOLES. I II.
Ft. In. Ft. In.
Argillaceous shale ............ . 2 0 12 0
Sandstone .....cvvisiviieesoan 31 0 31 0
Shale ............. e .14 0
Sandstone ......coovvvevivnnes 6 0
Shale . i oy i v sovemmms s 55 « 4 sos .10 6
Sandstone .. ... et e 100 6 99 0
Shale ;506 summmmannsnssse ... 6 0
DaANASEONS! ;.o vsmrmmns 5 & & & s 9 0
Shale ............. seeesaeaa.a 1150
Shale and sandstone . .......... ...... 30 O
Sandstone .........ccivivinnnn. 8 0 20 0
Shale and sandstone ........... ...... 20 0
ShAlE usa s snvaneagseessa s s 26 0 31 0
Sandstone ................ ... 11 0 13 0
Shale .......... iu. tmieaiss s 8 0 7 6
257 262
Coal, Seam worked at the J 5 0 2 10
Shale, Scott Pit of the { 8 0 1 2
Coal, } Drummond Mine.. . [11 8 3 11
Dark Shalé . .o vevn s avinis 0o 7
Coal, 1 8
Shale and fireclay ...... TUPPEY 13 0 4 2
Sandstone cu .. s svamsssses s 6 O .
Shale ....veee e ot i e 8 0
Sandstone . .....ce00 0. 0... 28 0 80 0
Shale o v o 5 wweene avee e vive it {0 0
Shale and sandstone .... .... & mesierens 26 0O
Sandstone .....cccveeenecsee 9 0
Shale ....... P R 3 § 0
Dark shale ..... S ... 15 7
Coal wmvves s s s o5 e seneee: 8 9
Fireclay .coovivnnnnninnsesns 0o 4
Gonl v s 6 5 ¥ R 1 4
Fireclay. . ... s s % € % ¥ 5 8 s of 89 0
Coal ...... ois & & SiBienssmmsReEa e = 1 0
SHAlE wivaswns s s & 3 seseew@ems s 2 1
Coal ...... ettt aeia e 1 0
Shalé.xsiss s ssoassaanig i 2
155 159



THE PICTOU COAL FIELD—POOLE. 291

SECTIONS OF THE ACADIA SEAM AT THE SEVERAL POINTS INDICATED.

2s s | 48 N
<= u- i <= 20 B 7.3 @
SE k= g SE | 2Eg i
82 | g2 | E5| 24 |%%:s | 7%s3E:
£ . %E’ ] £ Ehat] 252
Ft. in. | Ft. in. | Ft. in. | Ft. in. | Ft. in. [ Ft. in.
Roof ecoal ......... 5 10 2 3
Goodcoal ......... 2 3 2 2
Parting. .... ..... # 6 5 8 5 2 3 6 1 2
2 6 coarse
Goodcoal ........ 4 0 coarse { 1 0
1 3
Fireclay........... 5 0o 4 0 3 3 6 7
coarse coarse
Goodcoal ......... 3 2 1 3 3 3 4 6 6 6 { 1
Shaly
Bottomcoal . .... 39 5 7 5 7 4 6 4 9 5 3
with
Stone........... (8”10 22)" (10" (9) 17
Goodcoal ......... 110
DRUMMOND SECTION OF STRATA.
. Ft. In.
Main Seam .......... 5 SR 5 P | 0
MEASUTES . . iieiinens srennnnnnnnennnas 184 0
Second (Scott pit)......... .ot 12 0
Measures ............... et ee e 107 9
: Coarsecoal .............. s 8 0
Third Seam. } Goodecoal .....ocvviiinann 3 0
Measures ... .. et et terieaeeaaa. 90 0
Fourth Seam (Poor coal) ..... S e 9 0

The quality of the main coal has proved not to be uniform across
the Section. The south levels in the Drummond Mine found the
coal become inferior as they neared the south corner, and those
to the deep that are shown driven across into the Holmes area
were stopped before striking the expected McCulloch’s brook
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fault for the same reason, the line of inferior coal being parallel
to the rising ground of Millstone Grit beyond the fault. At the
opposite end the deterioration led to the stoppage of the upper
levels in the Black Diamond area, and the lowest levels north in
the Acadia area. The Black Diamond exploratory level No. 4
followed the seam until it was reduced to 2 feet of coal. At the
slope bottom of that Colliery No. 10 level cut a fault an upthrow
47 feet to the east that only began at the Acadia barrier 400 feet
distant, and which coincides on the surface with the foot of rising
ground that extends in the same direction northward. The fire-
clay band, which is persistent in the Acadia seam, is not repre-
sented in the Albion main seam. It rapidly thickens as the
seam goes northward in the Black Diamond area, and forms the
bottom of all the workings north of the furnace pit. At number
8 chute, the furthest north, it was found to be 9 feet thick with
no coal below it. The section of the seam above it being there
as follows :—

Ft. In.

Conrge 608l . e o 5 ¢ naer s 5 5 8 8 oEn 1 0
& Pt 1 0

Fair ool . coumveen o v ¢ swmammes o o ¢ 6 ¢ 4 04 1 4
Bl & ¢ ¢ comsns & 8 5 § SONRHES3 1 3 § Le0 4
Grey fireclay............. oot 5
Splinba.: o s ssvvinne s s o wsaremmns s o 3 gam 3
Pl COAL: : s somwvmen 3 5 ¢ svwmms & 5 5 & e 2 2
Coarse coal ........ ... ... .. ... . iu... 3
Faireoal ........ ... .. . uiiiinnnn. 7
Coarse Conl wuwwmnns o s s smmmes & & ¢ same 1 0
Total o s + & sonmamnn s 5 ¥ poviaesi 8 4"

The same change for sandstones to shales noted in the measures
overlying the Acadia seam has been proved in those beneath, the
borehole at the fourth bottom on the Acadia slope side pierced
sandstones and tapped water, so did the horizontal stone drift
started at a point 1260 feet down the Black Diamond slope on
the north side, while a drift driven back from the Acadia seam
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to the second or Scott pit seam in the Drummond area was dry
and altogether in grey shale and fireclay. The thickness of the
intervening strata was at the Black Diamond furnace pit 227
feet, and at the Drummond drift 276 feet at right angles to the
inelination.

In the Transactions for 1867 Mr. Haliburton speaks of coal
and fireclay having been found by explorers a mile to the south
of the Drummond area, but no discoveries of value have been
since made in the ground referred to, prospecting is difficult on
account of the great depth of the superficial deposits. Nothing
has been done since then at Culton’s adit which is six chains out-
side the south corner of the Drummond area, and where the coal
was said to be six feet thick but faulted. The workings of the
Drummond Mine in the proximity leave little doubt of the
broken character of the ground and the quality of the seam.

Of the underlying seams in this neighbourhood indication of
one only was got in a trial pit dipping .S, 80 E, while behind the
Black Diamond slope the crops of two seams were opened both
being of a quality to discourage development, except it may be
in the central portion of the section where an improvement in
quality may be looked for in depth.

Albion Section.—Leaving the Westville section on the west
side of McCulloch’s brook, this division is entered on crossing the
great fault that brings to the surface strata from a depth of half
a mile.

It was in this portion of the field that coal was first discovered
early in the century.* Since then it has been well exploited and
found to extend from a point 5 chains west of the west corner of
the lease of four square miles known as the Albion area, thence
over the McCulloch’s brook and across the East river without a
dislocation of serious moment as far as the pit on Grant’s farm
23 chains N., 80 W. from the south corner of the same area.
Beyond this point the continuity is lost, and it is probable a fault
of some 286 feet—see page 50 of Logan —here comes in accom-
panied by a turn which changes the direction of the dip to nearly

* Dr. Paterson’s History of Pictou County.
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due east, and gives a course that is continued to the flanks of
Weaver’s Mountain,

Numerous trial pits were put down in early days along Coal
brook, and the record of these pits is given in Haliburton’s
History of Nova Scotia. In the exposures below the erop of the
Main seam the presence was then discovered of several coals
lying between the Main and McGregor seams., A surface cut 860
feet long was made in 1828 down the valley of the brook, and
the measures immediately overlying the Main seam found to be
barren of coal. The timber used in covering this cut was found
to be sound when again exposed after a period of 60 years;
a branch from it drained the Patrick pit and its erop workings
until the Dalhousie pit crushed after the fire of 1867.

From the banks of the East river levels were driven in on the
Main and Deep seams, but to what extent there is no record.
When the Deep seam level was driven it gave off a great deal of
gas, and cut off the source of supply to the river's bank, where
previously gas had bubbled up so freely that it would maintain
a fire, and had been utilized by women for washing purposes as
late as the fifties. On the east bank of the river, Adam Carr, in
1818, had driven an adit, and worked it for Mortimer & Smith,
the lessees, but at a loss it was subsequently claimed, as the
seam had so deteriorated in that direction. It was in these old
workings that Avrick, the overman, was badly burnt by gas in
November, 1849, when looking for stolen goods. The explosion
on that occasion was sufficiently violent to be heard across the
river half a mile away. Later on, in 1867, a German company
(Hartley’s Report, p. 74) re-opened the place and drove to the
deep, but failed to find the coal improve in quality, only some
two feet being regarded as good. The level extended to the east
probably 400 feet, and the slope to a depth of 130 feet.

Carr also sometime previous to 1827 worked to a small extent
the crops of both the Main and Deep seams on Coal brook,
selecting the better portions of the seams. The published section
4, page 68 of the Report gives the thickness of the measures
found in this locality, and it is interesting to compare it with
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sections of the same horizons taken at other points herewith
recorded, and see wherein it varies from them.

In abstract the Survey Section is as follows :—

Ft. In.
Three and a half feet seam (1 ft. 4 in. good coal)...... 3 6
Measures, chiefly black and brown shales,........... 1126 7
Main seam . ... ... i e e 34 7
Measures, with black shales in upper part and chiefly
fireclaynext tothe ............. .. ... .. ... 148 1
Deep: SEaM wuis + o s srnsmmmnns 5 & & eaimmearie 5 o o § o 22 11
MEASUIES! ¢ swmvmmy 4 5 & & basiimess s § 8 PaemesEs o v s 106 8
Third seam .. ..... § e e I Y - T
Measures, include some sandstones. .........c..ccv0.n 113 0
PUrvISEOaAN comeniie s s b o s 5 o 3 o camdsetas s & § o 2 6
Measures, pierced by Fleming pit .................. 130 0
Fleming seam ............... Bk o 5 saedidih PR 3 3
Measures, black shale ............ ... ... 4 3
MEGregor Belim’ s & 5 ¢ & sgieiovannd s ¥ & sehdisis 5 g 1 7
Measures containing an impure 4 ft 6 incoal ........ 211 7
Oil coal and Stellar oil shale ...... .............. & 0
Measures evposed in railway cutting. ............... 15 2
Coal Aimpure .......ceiiiiiennniinnnsonesnnens 11 0
Measures chiefly arenaceous ...................... 110 6
T [ Sy T R 2 0
Measures areNACEOUS «ve vveeeocsananeosnnaneenans 5 0
Coal O Lt ittt et e 10 O
Measures arenaceols . ....uoveeeneenennennenas ... B8 0
B ) T 0O 6
Measures include purplish sandstones ............. 35 0
Coal K .. i it ettt i et 0 6
Measures somewhat rust coloured .................. 30 0
(7Y 4 0
Measures . . searesivess & ¢ s sinlh & 8 SERTESRIRRIE 6 ¥ ¢ U8 9 0
Gowl (G 5 . ¢ esmommmars s 5 5 onasEEEE § 6 5 8 S 5 § ¥ G 2 0
Measures include indications of two seams .......... 150 0

This section ends at the fault in McAdam’s cut on the Pictou
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Town branch railway. Noticeable points in it are the exclusive
presence of shales and fireclays in the upper part, the coming in
of arenaceous beds below the Deep seam, and the acquisition of
reddish colour below the Oil Coal by the measures elsewhere
assumed to belong to the Millstone Grit series. Not one of the
several mentioned seams A to G has yet been proved to be of
the thickness stated in the section or to be of any commercial
value. Possibly at some future time a drift southward from the
McGregor seam in depth may find workable coal in one or more
of these seams, for it is not unreasonable to expect the marked
improvement both in thickness and quality found in depth to
take place in the worked seams might also be found to affect
them,

Having reason to suspect incorrect the common view as
shown on the Survey map regarding the position of the crops of
the coal seams in the west corner of the Albion area, west of the
hill to where the explorations in the trial pits O and Q ceased in
1852,* other trial pits were in 1889 put down in this doubtful
ground. The result of this later exploration accounts for the
difference between the Survey map and the present one respect-
ing this locality. The Main seam was traced west as far as
shown, to a point sufficiently far to overlap a series of exposures
along the crop of the Deep seam and make it clear that it was
an extension of the latter and not of the former, as previously
supposed, that crossed the brook in two places and which had
been found 5 chains west of the west corner of the area at a
depth of 32 feet dipping N. 10° E. 15°.  When this was satisfac-
torily proven, data relating to lower seams dropped easily into
place. The crop known next in descending order at the mouth
of a small branch on the east side of the brook in the same
locality and which had been stripped for some distance for local
consumption years ago, necessarily was that of the Third seam.
It also had been proved by a borehole across McCulloch’s brook
at the mouth of Grog brook. It may here be noted that the
crop of the Deep seam is exposed on the east side of the brook

* Quart. Jour. Geol. Soc.
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on the side of the hill where two water runs have cut gullies.
At both of these spots the coal has been at one time on fire but
at what period there is no record; curiously enough between
them and the brook there are several patches of burnt scil which
suggest that some forest fire ignited gas freely given off from
the faults that pass through this ground. It is known that gas
was lit at the surface over a fault beyond the brook near the
McKenzie pit when explorations were first begun. This also
could be done on the intervale of the East river over the main
seam, and can still be done on MeCulloch’s brook a hundred
yards below the Stellar slope. The crop of the main seam also
had been at some remote period on fire on both sides of Coal
brook. The coal having burnt along on the west side for 1000
feet down to the drainage of the brook. The first pit sunk
through it for the Dalhousie workings furnace pit had to be
abandoned because it was in burnt coal.

The position of the Third seam on the brook being established
by the explorations of 1889 it follows that the McKenzie pit, by
the side of the old Middle river road 7 chains west of the brook
is on the MeGregor and not on the Deep seam as hitherto sup-
posed. The McKenzie air pit was on the south side of the old
road passing through 19 feet surface clay. The east workings of
the McKenzie pit abutted against a fault, an upthrow probably of
a few feet. The crop of this seam is next seen at the crossing of the
old road over the brook. Then it was found faulted by a trial
pit 130 feet further to the east and again in line 22 chains
east of McKenzie pit by level and the Purves slope which cor-
responded with trial holes P and Q of 1852. This slope is spoken
of page 76 of the Report as on the Third seam. The ground
along the brook to the southward was pierced by trial pits re-
corded in Mr. H. Poole’s paper in the Transactions for 1863 and
was again gone over by the Acadia Coal Co. at a later date con-
firming the previous conclusions that several minor faults ran
parallel with the brook and increasingly deflected the crops of
the underlying measures to the southward.

Passing south to the railway and to McAdam’s cut fault there
lies on the west side a broad belt of fireclay succeeded at the
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mouth of the cut by black shales an- coarse coaly bands dipping
westwardly. These probably represent some of the A. to F. seams
of the section on the east side of fault and they arc again exposed
still further east on the heavy down grade of 131 feet to the mile
on the railway entering Stellarton, and the black shales yet again
to the eastward on the river's bank below the sharp bend at the
old brickyard. Seam A of the report, next below the oil coal,
was given as of 11 feet in thickness, but where found under the
Brown row of houses at Asphalt it was only three feet. This
may have been the seam opened in 1860 below the Stellar oil
coal on McCulloch’s brook and there found to be 5 feet thick.
But the lowest continuously traced bed was the oil coal. On the
west side of McCulloch’s brook, 4 chains north of the railway, it
was found on edge near a pit where the dip of the strata was
N. 45 E,, almost that of the Westville section ; and it was worked
under the brook and along the East bank with a dip of N. 65 W,
and then after passing through a step where it had an inclination
of N, 72 W, 19°. Thence it was followed to the old Middle river
road and sweeping round McAdam’s cut fault, which is there lost
in an anticline, the crop thence onward was proved to conform
with the general direction of the Albion section as far as the main
street of Stellarton. On Coal brook it was worked longwall in
conjunction with the bat and coal associated with it. Where
opened near the modern Stellar street it yielded most richly,
samples giving 190 gallons of crude oil to the ton. Car water on
a small brook below the railway station probably marks where it
crosses towards the East river.

Below the McKenzie pit coal and above the Stellar oil coal on
McCulloch’s brook a three feet seam was opened and traced across
the old Middle river road at Black hill and eastward behind the
present Back mines to Coal brook and onwards across Acadia
avenue.

All the coals of this locality in the neighbourhood of McCul-
loch’s brook seem to be of a quality for which there is at present
no great demand, they run high in ash, but nevertheless contain
a reserve of fuel that some day will be utilized.

The McKenzie pit was 45 feet deep, and from it bords were
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worked eastward to the small fault already spoken of. Beyond
the fault the coal was got at 16 feet, dipping N., 40 E,, 12°, and
at the bridge in the same direction 18°

Going eastward past the Purves slope the next openings are
the present extensive operations which lie to the deep of the crop
levels that were in old times driven westward from Coal brook,
and locally known as “ Stinking Tom.” Immediately east of the
brook the seam was found to rapidly deteriorate so much so that
a trial pit 35 chains east found only two and a half feet of coal.
Red water on the East river bank is supposed to mark the
position of this seam which is last seen in a brook at Miller’s
below the road on the opposite side of the river. The
most eastwardly exposure of the Third seam was by trial
pit on the East river. On coal brook the crop was at one
time on fire, and a small slope was there made in 1881.
The present workings found a deterioration to occur both
to the east and west of the main slopes, the extreme dis-
tance apart of the level faces in the best coal being about one
mile. Marked improvement in all the coals takes place in depth
accompanied by a thickening of the seams. And in this locality,
as the workings proceed in depth, it is found that the levels in
the lower curve more quickly than those in the upper seams over
the prolongation of the anticline, which is barely noticeable in
the top levels. The axis of this anticline is not opposite, nor is
it a continuation of the ridge that was proved by the Feord pit
west levels to cross at Tupper’s the main syncline of the field.
The ridge in question seems rather to be a lateral of the hill
range to the north.

To the west of the Back Mines, the measures between the
seams are in some cases thinner than at this point, for exam-
ple between the Deep and Third seams the thickness is reduced
from 82 feet in the stone drifts to 45 feet over the pillar working
in the Third seam, where fire came through in 1888, and where
the explorations of 1850, mistaking the seams, gave 158 feet.

In early days, but at what time is unknown, there was driven
from the Burnt mines workings, which were closed in 1839, a
tunnel in a south-westwardly direction to prove the underlying
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measures, and it was supplemented by trial pits and bore-holes,
The tunnel was 930 feet in length, and probably was driven
from below the level of No. 3 pit at a depth of 175 feet from the
surface, but its true location is in doubt.

The section made from it was as follows :—
Ft. In. Ft. In.

Unworked bottom coal of the Main seam ...... 24 6
Black shale ....... ... ... . i, 1 0
Bituminous shale ............ R B § 3 § 66 14 6
Black shale with Ironstone balls .............. 4 9
Blueclay ...... it winmisEAeTIaTn w ¥ v aewa e e v b 4 38 0
Blue clay vepotabed oo i::am0m wmzs56 5 vosans 9 6
Dark blueeclay .... ....... .. it 5 0165 9
Strong white clay grit  ........ ... . o 2 6
Durk blusclay . covuscnva s s s s vamsmnyg ¢ 5 5 o3 9 6
Bituminous coal Y.............. 0 B 7 Sl 3 6

& shale [.... ... .o o, 3 0

“ (e N e 3 0

Deep seam. i

“ shale |.csosmes osvaannse s o vman 3 9 15 9

* coal e . T — 2 6

L shale J...... Ceeteene e 8§ 0
Strenprdark elay  a:  os sovemeuen s a5 se wun 11 0
Strong clay grit ... .. oLl 7T 7 39 7
Fireclay embedding—Patrick balls . ........... 10 0
Bituminous shale .......................... 3 0
Coal (Third seam) .........coviiiiiiaaa... 1 6 1 6
Strong dark Elay aecwms s omemmens s 5o o 6 1
FIFEEIAY wrian = 1 2 ¢ srgmmmmemn 5 3 & 8 sevwgmrewmss § & o9 69 3
Strong fireclay .............. e e e 3 6
T Bretlan wu « » » semuaasonn « 5 x s e e 5 6
Blacks Baibessws o s & & ¢ poseimmes ¢ 5 v ¢ v x5 1 g 19

In 1820 was published Haliburton’s History of Nova Scotia,
in which reference was made to the extent of the coal field and
its geological relations. It contains a section in minute detail

Norr.—The terms are those used on the original section.
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from the Main seam down to within 60 feet of the Fraser oil

coal.

In abstract it 1s as follows :—

Ft.
M 1TSS 5 2 5 5 v ovemvawn s & ¢ SUEETEE o § 37
StEabic e 5 s v § 8 ¢ SRS § 5 128
Deepseam ......ovviniiiianea i, 35
SErabtia s & o ¢ ¢ s s ¢ ¢ aeRaEeEE . 8 62
Third 88810, & senmuiens 1 ¥ SaRsETsRNGE 56 23
Strata. .. ..o i e 27
Purves seam ............cciuineennn. 2
SEEHbA 205 5 & s « ¢ ¢ saoRess s 5 - T
COAl ...ooioiiii s 5§ dhaaEnid 3 5 5 S0 nEanbe 4
Strata. .. ...ttt i e e 67
McGregorseam ........ . eeevienennann 25
Strata (No.80) ........ § SRR ¢ 72
Coal tvvvrrrii ittt i iiiee ea e 10
SEEOLO v & 5 o 9 iovwamions & 5 & Pt § g 21
Black ring........ ... i, 3

ook ToOoOaoooco o ~wor

This section gives a total thickness of 593 ft. 8 in. which is
less than the correct thickness of the measures exposed on Coal
brook. The Survey report showing for the same ground a thick-
ness of 759 feet 6 inches.

At only half a mile to the west of the brook a modification of
part of this section was obtained in sinking the present
MecGregor pit where the dip of the strata is 20°.

The sinking record is as follows :—

=)
I3

N N I ==, I

Crop of the Third seam ..............
Sandstone ...........ccciiiiiinnn son L
Fireclay ... cvvuiiiiiiiiiiiiinns
ShHale caas o v s s o smmisms s s ¢ o
B0R] i 5 3 & v 5 5 ¥ 5 IORGROEE & § 69
Shale . oo iiie ittt ittt iiienn, 1
GO wicpiain ¢ 5 ovmenan @ s 5 & s -y e
Black shale ::ivecvieisscsvensnssssia

-

WO WTOoO OO OE
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=
2

Ft.

O08] 555 s 1 e 5 5 5 aeaEEn 8§ 8 Lo ARG 1 3
Black shale .......... ST T
PICCIOY & vawmmores o § 3 commnss § ¥ § Seweg 31 0
Black shale ......... Sreeaseneanane 9 0
Coal of fair quality .................. 0 5
Dark fireelay: oes « s cvmnves s 5 5 vomenss 35 1
Black fireclay (good) ................ 5 8
Black shale ..... R ——— o woe 0 D
Coal, coarse ...... S 6§ s 8 Ve 3 10
Slaty band........ooo oo, 3
Coal Fleming seam ..........covou... 5 6
Black Shale wwea s s sempams 5 5 5 ¢ sowpes 4 0
Fall coal, good ... ( 3 6
Band ..... — 1
Bench coal, good . 3 11
Coal, coarse...... {McGregor seam ..} 3 2
Coal, good ...... 2 0
Band of shale . ... 8
Coal, good ....... 1 6

Fireclay and a small seam of coal below it.

A thousand feet deeper the seam presents this modified
section :—

Ft. In.
Hall 0Bl suwmums & v svwenmms 5 3 vagamses 4 3
Band ., :soveeig s s isaaans s dae e 3
Benchecoal ......cvvvvnviin... e 4 8
Conrgecconl  wews s 5 vw e 35 8 o A —_—— 11
Good s i ¢ B G % ¥ Semiienn 1 5
Coarse “ i e 1 g
Good B e s s O e § ¥ 8 SEee 1 10
Courds: € sz saisan TTITE SRS B & 11
Good 5 ainie @ v sievnesmieLAe & ¢ e 1 4
Band e s ¢ swammannes  § e G s 1 6

A modification of another portion of Section 4, page 67, of the
Survey Report was proved by a pair of stone drifts driven across
the measure between the Third and Deep seams at a distance
down the Third seam slope of 1880 feet, where the vertical depth
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is 707 feet and the strata have an inclination of 23°.

at this point is as follows in descending order :—

Fireclay overlying............ooooiii ..
‘Coal good, Littleseam . ... ... Tl ks ¥ reemsensa 1 ¥ pa
Coal eannel : « sermuns + = svsmams » 5 cosaTEes § ¢ vs
Ironstone band replacing coal.............. ..
Coalaieh . « ¢ comoms « o & ¢ s « 5 & sowE  § ¥
Ironstone compact band ... ... ... . .. ... ..
Very coarse coal. ... ... .. i,
‘Coal good (Deep seam proper).. ...............
WOOAL COUTRE: seromp & 5 55 SemmmE £ 5 § 9 SR00Rn & § & 2
‘Grey shale with Ironstone nodules.............
Coal coarse..... ...ttt
Conl: fair; 18 pu6 881 cocunss s v sewas 5 s vamn
Brown Shales... .. ... ... i
Compachk-very haed griti. ccoms « 3 5 « voosocnm o o x van
Flaky hard fine sandstone .......... o % @ B
OOl oy 55 s asmma s s b ovan s 2 2 ooREEE 53 8 5 B
Fine sandstone, hard ... ........ ... .. ... ...
Blaiek: Bhale: s o v o v srvwsece « o o ssmramnes « ¢ svesions
Hard arenaceousshale . ......................
0B vcr v v o s smisnoe v v o ssomivini R TR e @ 5 snmnas
Arenaceous shale with small lumps of solid bitu-
men and patches of petroleum..... .......
Shale with plies of Ironstone nodules...........
Fireclay.. ... ..o
Grey shale and coal roof ............. ... ...
Impurecoal —  J.......... ... T (
Good coal ... .,
‘Coarse coal g & e S § ¥ ¥ SRRBIAEE § &
Shale parting *Third seam ........c... 1
Good woal =00 |..cewmensiiisiiediie 566
Loarss ©oal bamd | ccumommn « « & cmme e s
Good coal 00 Jicesmis seiaveseannssies L
‘Grey shale, with very coarse coal ............

‘Coal, 2 feet of fair quality ...................

303

Reduced
to dimensions at right angles to the dip the thickness of the beds

Ft. In.
?
3 0
1 3
6
3
7
3 4
14 4
3 10
11
8 T
3 10
9 10
20 00
21 7
7
1 0
1 5
2 3
2 6
8 3
6 0
5 3
2 10
5
11
10
3
5 0
1 4
3 0
7 4
3 0

40 5
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This section it will be noted shows that the Deep seam has, in
this locality, a total thickness of 40 ft. 5 in. which is in excess of
any measurement in the Main seam ; although that seam hitherto
has had the reputation of being the thickest in the field, and
was found to be 39 ft. 11 in. in the Cage pit shaft sunk to the
Deep seam by the side of Coal brook.

Another modification is shewn in the section of tne Deep seam
taken at the bottom of the English slope, 2700 feet on the
incline and about 900 feet vertical,

Ft. In.
Coal, coarse . ........... i ieueaann 0o 5
“ FAIRlY BOOA . s 5 5 v s w5 v v e 1 0
i COBERE ¢ ymis v & § b SSeEEe B8 ¥ ¥ e 0 6
S (< S T 1 9 Little seam.
Ironstone band, coaly ... .. .......... 10
Coal, very impure. ..o v ovuwwasns s vi o 2 8
SR <o O g T T 1 6
Shale roof of workings ................ 9
Conl, ¥ery . p00d.s swmmies 3 4 3 ¢ mwmme s 2 5 vk ~ 1 0
< g-)od ............................ L 0
Il s 4 « ¢ cimenin e s v e 1 3
¢ GEEVOCORPEE 4 sne wans 1 e weweEn 1 4 stone bench.
“ wvery good. ... ..t 3 9
“ BOREEE &« v e ¥ 8 8 RaskEIT F 0 8 % e 4 0
“ fairlygood .......ceiciiiiiiiia .2 4
S 10 72 ) - < SO 1 0

Pavement, fireclay....Total.. 24 1

The explorations in 1852 already referred to (Proceedings of
the Geol. Soc., 1853, page 47), disclosed an increasing substitution
of arenaceous for argillaceous beds overlying the Main seam as
the crop was followed westward from the river. The Forster
pit, section 5, on page 72 of the Report, confirmed the change
which the Colin pits had previously discovered. When the seam
was traced in the opposite direction a similar substitution was.
also found to occur. Section 6, page 74, of the Report shows
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beds of sandstone were pierced in sinking the German pit 340
feet deep to the Main seam on Grant’s farm east of the river.

And the following section was obtained in

Borehole, No. 1, made by the Diamond Drill Co. in 1878 for
the Acadia Coal Co. at a point some 1900 feet to the deep of the
MecLeod pit and 1300 feet due south beyond the south corner of

the Albion area :—

Ft.

Boulder Clay........c.ooiiiiiiiiii i, 31
Blacksshiales: s s s o sumewn « 5 osamemms & & ¢ mosmws 3 & e 10
Black shales with fireclay......... ..o oL, 21
Black shales with partings ........................ 44
BlackisHAlE v < ¢ ¢ smmmm 5 v s st « & st & v 6 s 64
Fireclay with black shale partings.................. 42
Dark shale and fireclay with ironstone nodules. .. .... 36
Dark shale with sandstone partings ................ 27
Dark shale with ironstones nodules. ................ 54
Shale ... v e L. 42
B e @ o eSS & % IS & 8 ¥ 6 TR o 8 % GOSCEALAS « 35
Light coloured shale.............. ... .o, 29
Dark shale with ironstonenodules.................. 97
Dark shalé. . ... it e i 22
Soft-dank: shala s o ¢ vowiwrs 5 5 5 povans s 5 & 5 snweses § 3 26
DETK BhalS, | is etz 8 5055555 55 0abais 55 5 & el 5 3 55
Black shale . ... ... ittt et ieiinans 12
Goal : ¢ s ‘ 1
Black shale . !Main seam ................. 655" 3" ;
Coal ........ 2
Black shale . ..uuueeiieinieiiaiieaneeennns. 1
Black shale and fireclay ........... ..o, 9
Fireclay with ironstonenodules ................... . 10
Light coloured shale with ironstone ................ 36
Shale o e s § s T
Dark shale o s § ST § 5 .o 17
Dark shale with fireclays ....... R R 1 |

Dark shale............ S s ¥ S § o, vee. 19

In.

—

—
OC'—'O*IQQJ@OOOOOO@OOOOOOC}QQQQQ

[y
X -
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Ft. In.

Black shale—Deep seam ...... S @ HEIERT § § § SO 31 0
Dark shale withironstones ,....................... 16 0
Light shale B e e v v e v 6 R 47 8
Grey ironstoneshiles . ovowusns sy semmmen 5 5 ¥ pamwesns 50 9
Dark BHalecammns i 5 55 arasivn 6 9 5 65 s o 5 5 o srssecanass wre 12 0
Greysandstone ...... ... . . i .. 30 9
Dk ShaloSuesms 5 v v vowees 55 5 5 comsems § 5 52 Samams 2 2 : 0
Taphtahinle e s 5 6 5 & casmns ¥ 85 L50888 2o 2 0 0 s 2 » 5 0
Dark shale with ironstones........................ 20 0
Dark 8hale s s ¢ & ¢ vammmn s ¢ 5 « sewens 4 § G F VEREEE S & g 69 0
Sandstone beds ........... ... ..t 78 1
Soft dark shales . .. .. ... oo i i 70 11
Shale with sandstone partings ..................... 12 4
¢ B b 5 E v sumssuesacare o o o 20 0
Light very soft shales ........... ... ... . .. ... 22 5
Light shales and sandstone beds.................... 24 5
Very soft shales.............. SEIEE 2§ E S ennne o o o 8 3
Total depth of borehole................... 1337 1”7

To the rise of this borehole is the outcrop of the main seam on
which a number of shallow pits have been put down; among
them the McLeod pit mentioned on page 50 of the Survey report,
in which an 8 feet seam was got, but of the coal only 2 feect 6
inches was good. The seam was also opened on a small brook
about half a mile to the south, and found to have very much the
same section; and again on the north flank of Weaver’s mountain
a coarse coal dipping N. E. was opened by Mr. A, McBean, and
believed to be the same seam.

The Deep and other underlying seams have not been traced so
far, and it is thought they sooner lose their coal than the Main
seam. Both in the Crushed mines and the Foord pit the east levels
were when stopped in coal of a greyish cast and thinner, so that
it is evident the influence that deteriorated the seams east of the
river extended for some distance in towards the centre of the
valley. Whether it left from the centre northward, and possibly
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under the lea of Weaver's mountain where the seams wouild be
in depth, coal of good quality, there are at present no means of
knowing. Hartley gave a fault at the McLeod pit an east and
west course, but on evidence no longer available, while in one of
the adjoining pits a small fault was seen which had a bearing
parallel to the Stair pit and the upper English slope fault, which
it may here be mentioned have a down-throw to the northeast of
28 and 23 feet respectively.

Reverting to the west side of the East river and the structure
of the higher measures that occupy the bottom of the trough
above the 1,000 feet of barren beds that directly overlie the Main
seam, and which came under review of the Survey in connection
with the three and a half feet seam. This seam is said (pages 77
and 83 of the Report) to have been cut in a fault 2 chains north
of the culvert of the Intercolonial Railway over Coal brook, close
to the Foord pit, and to be dipping north. At this point, the
shallow entrance to a cutting, there is now no trace of coal, but
at a distance of 6 chains a seam does show dipping in the reverse
direction S. 20, W. 24°.

The northerly dip of this seam is no longer exposed on Coal
brook, nor is it now to be seen on the Albion branch railway, but
trial pits near the stone retaining walls of that railway at Hun-
gry Hole proved a continuation westwardly of the southerly dip
which became deflected more and more to the westward on a small
water run as it was followed northward. These reverse dips show
a narrow syncline opening westward into the trough of the field
further proved in 1877 by the Foord pit dip slants, Muir’s, which
also negatived the assumed westward extension of Potter’s brook
fault previously discussed. This synclinal fold, though opened
out and flattened, is still noticeable on Muir’s slants by an undu-
lation in the pavement. To the eastward it seems to have carried
its influence across the river and to show as a shallow undulation
immediately south of the mouth of Potter’s brook. On the
southern rise of this undulation on the river’s bank crops a black
compact cannel Jike band that was mined in 1860 for oil shale.
It is also exposed by the undulation at the mouth of Potter’s
brook, dipping in the reverse direction, and repeated on the side
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of Potter’s brook fault; followed eastward in regular course with

the underlying coal seams, it is seen in two laterals of McLellan’s

brook, where it was also opened in 1860, and again where it

crossed McLellan’s brook, just below the mouth of Steep brook.
This last exposure gives this section :—

Ft. In.
Cannel............. .o i, 0 10
Strong bituminous black shale .......... 2 6
Cannel of better quality................ 1 0

Here the dip is S. 70, E. 10°, but further south where the high-
way to McLellan’s mountain crosses Steep brook it is increased
to 26°

Whether this band is an extension of the so-called 3’ 6” seam
or a closely underlying bed is not now clear, its value lies in
showing the unbroken character of this central portion of the
field.

Returning to the starting point and going westward the nor-
thern dip of this seam is not known. But at a lower horizon
near the Colin pits a three and a half foot seam overlies the
Albion quarry sandstone, dipping N. 45, E. 24°. @It has been
traced to the westward, and is probably the same as that opened
on a branch of McCulloch brook near where the Truro road
crosses the latter stream, but it seems to have thinned out with
the sandstones and disappeared to the eastward for it was not
cut as it otherwise would have been in sinking the Foord pit.
The first exposure of coal west of the Foord pit is on the side
of the Truro road near D. Tupper’s house, where this seam, 5
feet thick, dipping S. 17, W. 35°, was opened. This seam is
believed to be repeated westward 700 feet at a small brook
where it is on edge, on a line that corresponds with a fault found
in the Foord pit workings beneath. Southwest from here by
the brook on the south side of the road the same seam is seen
dipping S. 20, W. 48°, and although the opposite dip is south
within 400 feet of the spot the coal is not found on the upheave.
It is underlaid by a series of sandstones and overlaid by black

(1) Trans, Vol. L., Pt. L., p. 35,
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shales. The reverse dips of this locality correspond to the bottom
of the basin as disclosed by the workings of the Foord pit. Con-
tinuing to the westward, surface indications of the existence of a
narrow synclinal are soon lost and only continuations of northerly
dips are known. These seem to be continuous until the Hard-
scrabble coal seam is reached on the Smoky Town road where
the side line of the Albion area crosses 3,700 feet from the north
corner of the area. From which point to the corner a southerly
dip is met with. The Hard-scrabble seam is a strong coal, 5" 3"
thick, dipping N. 37, E. 34°. It is immediately succeeded by a
reverse dip of 50° also shewing coal. The course of the inter-
vening fault or axis of syncline between these opposite dips agrees
closely in direction with the change in dip seen below Muir’s on
MecCulloch brook, and in the other direction with the opposite
dips of 50° and 70° lately found between Tupper’s and Fraser
Ogg quarry. Still the structure of the intervening ground cannot
be taken as regular for the narrow syncline inclining west in the
“swamp”’ workings of the Foord pit must be cut off by a heavy
fault probably directed towards the east end of Waters’ hill if
the bottom of the basin at Tupper’s is to be thus thrown to the
northward to agree with that at Hard-scrabble. However, on
the east side of the broken ground at Tupper’s this seems to be
the case, but the structure even here is complicated and sufficient
is known of it only to suggest a probability that the structure
varies from that previously assumed and dotted on the Survey
map. An average inclination of 30° would place this seam 1,800
feet above the Main at the Forster pit, or nearly on the same
horizon as assumed for the Stewart seam on Potter’s brook, both
underlaid at the same depth by a bed of oil shale. The ground
succeeding to the west is in part explained by the arrows on the
accompanying map, showing the dips down the McCulloch’s
brook ; the black shales and overlying sandstones dipping north-
ward at Muir's and then the reverse dip repeating the black
shales and coal on the Smoky-Town road, and the coarse grits and
sandstones on the brook.

Where the Albion land line crosses the Smoky-Town road and
the road makes a sharp turn, a bed that was called an oil coal
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was opened and traced for some distance. With these exceptions
the measures of this neighbourhood appear barren of coal. On
MecCulloch’s brook no coal is known until the bridge of the Inter-
colonial Coal Mining Co. is reached, here a 3 feet seam was got.
dipping southward. Mr. Hartley carries a line to represent the
crop of this seam over the Westville section, but it is unknown
in that direction. The measures exposed in the brook between
Muir’s and the bridge in question are sandstones with some coarse
grits ; and round the turn below the bridge the broken measures
of a great fault are seen to cross. This fault, elsewhere called
the Fletcher fault, which may be the North fault, does not seem
to have been detected by the first survey, but it is important,
and has already been discussed. The beds north of it are
nearly flat except as they approach the great fault which separates
them from the Lower Carboniferous and metamorphic rocks of
Water’s hill. They contain some coarse grits, mottled red and
grey sandstones and argillaceous beds of a red colour.

Cannel like beds similar in appearance to that opened on the
East river above Potter’s brook, though not in all cases so com-
pact, are found on McLellan’s brook between Black’s mill site and
Patrick’s oil coal, and are in the Section described as compact
black carbonaceous shales ; their compact structure gives them a
marked appearance and readily distinguishes them from the
ordinary black shales. A similar bed is also seen on the river
bank north of Potter’s brook dipping S, and lower down N 60 E
22°, To reach and test it in depth a pit was sunk by the
General Mining Association in 1860 east of the old graveyard
that lies near the iron railway bridge, and it seems that the band
was reached in the sinking and found of fair quality. At a depth
of 45 feet the beds dipped E 13°, and at 72 feet the inclination
was S 80 E 25, the measures being very wet. On the opposite
side of the river below pensioner Calder’s a similar bed 10” thick
rests on the top of arenaceous measures dipping S 40° E 28°
and it is overlaid by black shales. This order of superposition
is the reverse of what is found near the iron bridge and again at
Chisholm’s (Connolly’s) mill pond, where black shales are sue-
ceeded by sandstone beds.
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It has already been shown that the northerly dip of the Albion
Section ends 10 chains north of the Foord pit where a narrow
syncline succeeds, of which the opposite dip in its westwardly
course terminates within a short distance by a gradual deflection
tirst to the westward and ultimately by faults, one coursing east
and west an apparent extension of the Bridge fault, and other
two north and south parallel to Muir’s slants.

To the eastward measures of higher horizons than those of the
syneline continue in aseending series to be exposed up McLellan’s
brook as the Foord pit dip N 40° E becomes deflected more and
more to the eastward, and divergent from the opposite southerly
dip which is continued across the East river. It is seen at the
mouth of Potter’s brook on the north side,and again 7 chains up
the brook where Potter’s brook fault crosses, then the dip of the
measures is deflected to the east, and ultimately to the northward,.
thus bringing up in the trough of the field a knoll of measures
of which the lowest correspond probably with those exposed on
McLellan’s brook near where the east side line of the Albion
area crosses that brook. The Survey on page 49 gives no detailed
section of these black and grey shales nor, indeed, of the measures
lying between the top of the Foord pit shaft and the lase of
Section 4, page 23, at Black’s mill site, except in the reference to-
the 3" 6" seam.

Chapel Iknoll—The northern rise of the strata opposite the
Foord pit forms a protuberance in the bottom of the basin. It
is crowned by the Roman Catholic Chapel, and may conveniently
be designated as Chapel knoll. Tt has its longer axis extending
about due east from a point northward of the stone retaining
walls of the Albion branch railway, thence over the Hopewell
and New Glasgow road across the river and beyond the crop of
the Stewart seam at Connolly’s pond probably to the New Glas-
gow and Marsh high-road. At and beyond the pond the dip
of the measures averages N. 80 E. 30°, but when the road is.
crossed the dip of the sandstone quarry ridge is due north, so
that a fault, probably running north and south, terminated
Potter’s brook section at this point.

The heavy faults met with in the Foord pit east levels increase
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as they approach Chapel knoll, and either dislocate it or butt
against its southern steep slopes. In the absence of positive
knowledge it is impossible to estimate the relative horizon with
the Foord pit section of the lowest exposures on the river bank,
east side, of the Chisholm’s pond section given on pages 47 and
48 of the Report.

The syncline to the north of the Foord pit that opens out
round the western end of Chapel knoll may be regarded as the
southern fork of the main syncline that passes westward to the
south of D. Tupper’s, a northern fork passing north of the knoll
towards the iron Railway bridge over the East river. The
bottom of the syncline was proved in Muir's slants 92 feet below
the Foord pit levels, and also further west where the levels
turned round over a ridge running north and south that crosses
and elevates the bottom of the syncline. The ridge is the termi-
nation of a fault that comes from the ‘northern rim of the field.
The position of the bottom of the basin is again shown east of
Tupper’s by the low dips in Jones’ brook that flows by the
Chapel ; and its northern upheave is seen higher up the brook.
How far east the northern fork extends has not been made out
but it seems to be represented in part by the Bridge fault and
change of dip that evidently passes between the Stewart and
Richardson seams across the river.

Between Tupper’s and the river lies a tract of country
indifferently known. It has been explored but the exposures
have done little to disclose the structure. The Survey dots in
possible lines of crop and mentions the sinking of the HaliLburton
pit and other exposures. North of Tupper’s, Fraser Ogg’s
quarry furnishes a fine white close-grained sandstone that ex-
tends at least 1400 feet and dips N.10° E. 8°. This strip it may
be noted lies on high ground immediately north of the dis-
trict at Tupper’s which is bounded by faults known in the
Foord pit workings to dip in opposite directions, and from
which it is dissevered by cross faults.

The next exposures eastward are those mentioned in page
82 referring to the southeuast corner of the Sutherland area and
the Haliturton pit, page 105, in the Montreal and Pictou area.
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In these areas there have been no later developments, only better
knowledge of the ground adjoining to the south suggests other
suppositions. It is surmised that either the faults which cut
the Foord pit east levels also cross Chapel knoll or that other
faults starting from the knoll, as faults in the basin to the
westward are known to do. and running a continuation of the
same course strike the North fault west of where the New Glas-
gow conglomerate is lost against the eastern end of the hill that
the Survey map shews as Devonian. These faults are further
assumed to account for the presence of the strata found along
the banks of the East river.

A fault of the north and south series was lately exposed on
the west bank of the river near Duff’s burial ground with a
course S. 6° W, or nearly parallel with one of the faults at
Fraser’s adit, west of New Glasgow.

With respect to the extent of drift in the district, coal was
found in 1850 to have been carried northward from number 18
trial pit 107 feet.

When reference was made to the chief faults of the field, but
little was said on page 247 of the North fault, about which it is
-desired to add something more. The northern boundary of the
eastern and western divisions of the field as separately studied
by Logan and Hartley was in both cases spoken of as the North
fault, but a general acquaintance with the whole field has led to
-a supposition that the North fault of Logan may extend north-
ward of the metamorphic rocks of Waters hill leaving the North
fault of Hartley as a contemporaneous branch on the south side
-of the range of old rocks with spurs passing off into the coal
measures. It is of interest to consider in connection with the
general structure of the district the wide extent northward to
Plainfield of the conglomerate with a pre-coal measures base and
the radiation from Pictou harbour of a series of heavy faults re-
peating the outerops of the conglomerate in that locality. On the
other hand eastward of Logan’s North fault the conglomerate lies
unbroken on a post-Lower Carboniferous base, and the fault ap-
pears to define the rim of the mesozoic settlement of the newer
from the palsozoic strata. The importance of this fault and its
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relation to the age of the rocks of the Sutherland area over
Fraser Ogg’s quarry has not been overlooked, especially since
the statement of the Survey in 1869, placing them as Devonian
has been questioned. On the accompanying map this portion of
the field is marked *“undetermined,” although on the outline
map of four inches to the mile shewn at the meeting of the
Institute it is coloured doubtful Permian. The reasons for-
believing this possible are many:—Immediately north of this
ground the New Glasgow conglomerate is lost, nor has any
drift from it been found. The beds dip northward at a light.
inclination. To the eastward they apparently terminate against:
a north and south fault, hading eastward, that is assumed to-
extend from the bottom of the basin, where it was cut, to the:
swamp that bounds the conglomerate escarpment to the west.
On the south lie Coal Measures very much disturbed, and the-
anticline that erosses the basin marks the line where the
series of westwardly downthrows give place to eastwardly
downthrows, in the north and south faults. The grain, colour,
and fracture of the quarry stone are unlike any known among
the Coal Measures, but they do resemble those of the lowest.
members overlying the conglomerate. At both localities are dis-
tinctive beds that weather a dead white. Both contain nodules.
of limestone which on weathering out leave the rock resem-
bling discoloured and rejected Gruyere cheese. The nodules of
limestone vary up to masses three feet in length, and weather-
ing shows they are very arenaceous and their structure to be
concretionary. Should pebbles of the conglomerate or fragments:
of the botryoidal limestone distinctive of the lowest beds of the:
Permian ever be found along the quarry ridge the question would
then be set at rest.

Potter’'s Brook Section :— Where Pottexr’s brook joins the East
river a fault with an eastwardly course divides McLellan’s brook
section, continuous over that of the Albion Mines, from this sec-
tion underreview. The extent of the dislocation, Potter’s brook
fault, is probably not great at this point, but it sharply reverses
the dip repeating the series of grey shales associated with a
marked band of compact black shale which is thought to be the
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same as that exposed on McLellan’s brook near the east line of
the Albion area, and which the anticline repeats on the north
side of Chapel knoll under the old cemetery as the iron bridge
.of the Intercolonial railway is approached. The grey shales are
.overlaid by a continuous series of black shales up the brook as
far as the highway bridge and they contain some bands more
.compact than others. Those on the edge of the fault have been
.on fire, while on one a hundred yards below the highway bridge
an adit was driven to the southward for oil shale in 1860 and the
strata found to continue the curve of the anticline towards Potter
brook fault. These black shales are also exposed below the iron
bridge on the right bank of the river but dipping to the eastward
having again had their dip reversed by the bridge fault, which is
parallel to Potter’s brook fault, and which is in line with the main
fault of the Fraser adit section higher up the brook, and the
lypes of the Richardson seam lying intermediate. The black
shales both on Potter’s brook and on the East river bank are
succeeded by a series of sandstone beds contirming the unity of
the horizon given to these broken sections. On the East river
the series is lost against the North fault, but on Potter’s brook it
continues and yields the section given by Logan, p. 47. This
section, however, is affected by a north and south fault passing
halfway between the Cannel and the Stewart seams, but of what
influence is unknown. East of the Stewart seam a north and
south fault of some magnitude terminates the section near the
Sherbrooke road as shewn on one of the accompanying sketches.
The abutting rocks are heavy sandstones which underly the
Fraser adit and Marsh pit sections and which eross MecLellan’s
brook helow the Widow Chisholm seam.

The Richardson seam has been lately reopened by a slope 260
feet long dipping S. 20 E. 21¢, some 14° south of the true dip,
with levels off 85 feet east and 285 feet west past the shaft men-
tioned by Logan, page 47. It yield 2’ 6" of good coal. It was
assumed to be distinct from the Stewart scam, but the latter is
not open for comparison and the point is in doubt. If the hori-
zon here given to the lower strata on the river bank be correct
the depth at this point to the main seam would not be over 1100
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feet, and the total thickness of black shales over the main seam
under 2000 feet.

MeLellan’s Brook Section :—The rocks of this section overly
in regular sequence the Albion measures which are intersected by
the Foord pit sinking. The brook yields a continuous exposure
of the same series of shales, which vary in colour from light.
grey to black. They extend up to Black’s mill site at A.
Walker’s, where they arc succeeded by grey shales and the sand-
stone series that predominate in the higher beds. On page 241
of this paper the thickness of the mass of black shales over the
Main seam was taken from Logan at 1740 feet, but a recomputa-
tion would put it at less, or about 1520 feet. An extension of the
horizon of these shales finds sandstones substituted both to the
north and south ; this replacement is elsewhere referred to. In
many parts the shales contain bands and nodules of clay iron-
stone, but seggregated and unworkable. The blacker shales are
of great thickness, some are compact, break with a cubical frac-
ture, and might be classed as inferior Cannel coals. They give
a black streak. Some were dug as “oil coals” in 1860, but the
demand for oil-bearing shales which then sprang up quickly
ceased with the enormous development of the oil wells in Penn-
sylvania. Analyses of these shales on Marsh brook and on Mec-
Lellan’s brook at Patrick’s pit are given in the Survey report of
1569, page 394. The samples are somewhat richer in volatile
matter than one casually selected from the shales of the Albion
measures which yielded Mr. Smaill of the Londonderry Iron Co

Volatile matter .......... _........ 27.50
Fixed carbon ....... ... v v .n. 6.50
ABH i 5 5 & ¢ sswass & + ¥ SasseEns & ¥ 66.00

100.00

In all the amount of fixed carbon is low.

Several of the more compact beds of black shale are of many
feet in thickness and furnish striking lines for tracing out the
structure of the section. The one at the mouth of Shale brook
shews the curve which the strata take on approaching the anti--
cline at Black’s mill site. Generally on MecLellan’s brook the
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inclination is light, 9° to 12°, and the series that are spread out
along the winding course, are crowded into half the distance be-
tween Irishtown and the grist mill by the steeper dip that there
prevails.

The oil ecoal of Patrick’s pit on MeLellan’s brook was one foot
thick at the crop, but decreased to seven and a half inches at 70
feet down the slope, which had a course N. 45, E. 30°.  The second
working dipped N. 20, E. 29°, and at 150 yards to the north the
direction changed to S 20, E. 25°. No change in the structure
of this locality as deseribed in the report is now suggested, the
only note that way be added being to suppose that the three feet
seam, behind which the Fulling mill fault no doubt runs close by,
is one of the Widow Chisholm group of small seams crossed lower
down by McLellan’s brook. Of the actual thickness and value
of this seam nothing definite now seems to be known.

The anticline at Black’s mill site, which was made plain by the
exposures along the adjoining Sherbrooke road, is also indicated
by the diverging dips seen in the small lateral water course from
the north that joins McLellan’s brook just west of (. Walker’s.
Where the culvert of the Vale railway passes over it an increased
dip shews a slight fault, or it may be only a local squeeze similar
to those seen on the right bank of the brook some 200 yards
above the old Mill dam which is now washed away. There the
strata take the form of small basins with local dips nearly verti-
cal, and deflected from an easterly to nearly a southerly direction.
The irregularity is only local, for the influence of the squeeze
does not extend to the left bank of the stream.

Logan gives the major part of this section in detail, the deep
ravine through which the brook flows furnishing exceptional
opportunity for study. No dislocations of moment are met with ;
the small faults cut in east levels of the Foord pit are for the
present obscured by a land slide, but the disturbances at the
mouth of Marsh brook and higher up at the oil coal pit are
plainly to be seen.  No check measurements of the section have
been made as it is evidently barren of workable coal, except of
the Marsh pit portion by borehole which gave the following
record :—
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Acadia Company’s borehole No. 2 of 1878 at a point some 900
feet due west beyond the west corner of the Vale area lease :—

Ft.
ORETHCE BN & s 55805 3 655 ¥ 5503 Siifnn wasmie s st 5 mimonse 00 26
Shale ... ... 1
Soft'blue shale.. « can o v s s vapen s v s s v s some i s 54
Carbonaceous shale...... ... .. ... ............... 9
OILSHALE coun samusne s v e memmss woems & s & SUEE & 55 & & 2
Light grey shale ........ ... .. ... ... ... ....... 46
Dark shale . .......... . . .. . 17
Tightishale . : cou < 5 ovs 5 von s 5 von 5 suws 5 598 5 vewy vesns o 9
Dark shale  oeu vamn s o smi 0 5558 £055 = smies o soese = sroieie s 85
Light arenaceous shale ....................... ... . 11
Sandstone ....................... e cie O
Sandstones and arenaceous shales, light colored. . . ... 94
Coal, one inch thick, included in the last 30 feet .....
Dark arenaceous shales and sandstones, stroncr band . 25
Light argillaceous shales ........... ... .. ... .. .... 16
Dark car bona.ceous shale ... ... ... ... .. .., 8
Liphtshale . « son vw vue s s o wasns o ona o s v 3 saes 22 12
Dark carbonaceousshale .......................... 40
Shale with ironstone nodules ...................... 24,
Carbonaceousshale.............................. .. 10
Light arenaceous shale. Some of these beds are mot-
tled with red stains .. ........................ 15
Sandstones . ... 23
Lightahnle co o vomn s vme 2 ses 5 oy v 054858 § 595 = ne 4
Sandstone, in parts covered with petroleum.......... 7
EightShBle: . v wumisn szenmime comsamsis ssess wausn « ses v wwms o 29
Dark hard carbonaceous shale, burns freely.......... 8
Dark carbonaceous shale .......................... 9
Coal, good ... ... ... i i 1
Tightahale o couw u cons waves & wes v somws wwens sews ¢ oees 16 1
Sandstone ... 18
Light shale . ..o 17

Coal. Widow Chisholm seam, worked .............. 1
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Fiveelay and 8BRS & 5 cos o saws o aun 5 s0n 5 20 & v » 2o
Sandstone—a quarry stone ............. ... ... ..
Arenaceous Shale. .. oo vini comss vovs oo s i v own
DSplit eotly voes vone v ¢ sen w 2us s oee @ seTE Vs § s
Arenaceous shale........... ... ... ... ... .. .. ...

Sandstone

Light arenaceous shale
Sandstones

Total depth of borehole...............

Arenaceous shale........ DR VRN LER B EGRS § EeIA Sum
Sandstone .. ...... .. ... . ..

Arenaceous shale.... . ... ... . ...
Sandstone . ... .. e

Sandstoneandshale .................. ... ..
ATSNAcEOUE BHBIE: vow e o v sasas & v 3 v SwEn ¥
Sandstone .. ... e e
Arenaceous shale........... .. ... ... ... ... ... ....
Light argillaceous shale................... ... .. ..
Dark argillaceousshale ... ... ... ... ... .. ... ..
Light very soft argillaceous ......................
Dark carbonaceous shale . .........................
0il shale—burns freely ............ ... .. .........
Light argillaceous shale...........................
Dark hard carbonaceous shale......................
Light argillaceous shales and fireclays ..............
Sandstones . ... ... .. e e
Shales and fireclays .................. ... ..o

Ft.
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Unfortunately in this and other sections the terms used to
describe similar beds are not identical, and they are consequently
difficult to compare. In this particular section some of the sand-
stone beds were found to be so compact that cores even ten feet

long were withdrawn whole.

Fraser ddit Section.—Potter’s brook takes its rise east of New
Glasgow where the Merigonish high road crosses the North fault-



320 THE PICTOU COAL FIELD—POOLE.

It flows over out-croppings of coal that were worked by A. Fraser
in 1540, and subsequently prospected by Mr. Kirby and others,
who found the ground much disturbed, but with a general form
of a basin. Sir William Logan describes the locality on pages 44
and 45 of his report, and Mr. H. Poole in these Transactions, Vol,
I, page 43, refers to the opening where Fraser worked as Wright's
adit, shewing 4 feet 7 inches of good coal containing 17.5 9/ of
ash. The adit was driven north under the road for a hundred
yards and then turned west and was affected by the faults, which
shew in the small brook, which joins Potter’s a little lower down
and cut off the coal in that direction. The dip at the adit was
N. 10 E. 18". Up the brook, parallel with the adit, a level was
driven as low as the bed of the brook would allow for some 140
feet to a disturbance, and workings to the deep continued for
some 40 feet on an inclination, which was succeeded by 20 feet
of flat ground, and then met a sharp upturn which cut oft the coal
to the north-east. If a small patch is repeated in that direction
it has not been found. Above the adit 10 chains on the same
side of the brook, sandstone beds having a dip of N. 80 W. 35°
overlie a foot of coal, and at three chains higher black shales
appear lying N. 40 E. 5%, while in the opposite bank the grey
shales dip 12° to the westward of south.

Further up the brook, 15 chains from the adit, Kirby’s pits
near the main road cut a foot of coal, which is thought to be the
same as the seam found lower down. Here the dip is N. 25 E
15°.  The adit is on the north side of an arch of coal that repeats-
the same seam dipping southward under the old telegraph road.
Here it also was worked from the brook on both sides to the
north only some 120 feet, and to the south one hundred or more
yards, the inclination being about one in three. An east and
west disturbance again at 400 yards to the south brings the seam
to the surface where worked by A, McKay in 1840, and where it
was 3 feet G inches thick and dipped N. 60, W. 18°. On the
same range later small workings found the inclination to the
south, giving an impression that down the brook this group of
seams may exist in greater quantity, especially as a crop of a coal
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discovered 400 yards below the adit, has Leen assumed to be the
equivalent of the overlying Captain seam of the Marsh pit group,

Under the coal of the adit there is a calcareous underclay 22
inches thick containing shells. This limestone pavement distin-
guishes this seam from all others, and is found under the several
patches worked on the south side of the brook. 1t is also found
under the coal of the George McKay slope and the McLeod pit:
near the Marsh pit, and hence may e considered to confirm the
opinion of Sir William that the seams on Potter’s brook are
the extensions of the Marsh pit group, disturbed by laterals of
the North fault The intervening ground has for a base the
strong sandstone beds that form the high land eastward from the
east corner of the Albion area to Black springs, and it is probable
coal will yet be found along this range in which there are crop-
pings of several bands of black shales. The sandstone bed
referred to appears to belong to the horizon of the heavy sand-
stones that either curved or broken cross McLellan’s brook
below the Widow Chisholm seams and course towards McGregor’s
mountain. Logan on page 43 says he has no evidence of the
effect northward beyond Black’s mill site of the supposed Mill-
road fault, but we now know that a series of exposures along
the contiguous highway crossing the assumed northerly extension
of that fault line indicate the passage of a crest of a gentle anti-
cline east and west which repeats to the northward the lower
members of the sandstone series that immediately overlie the
great mass of black shales of McLellan’s brook.

Immediately over the seam at Fraser’s Adit a bed of black
bat is full of impressions of ferns, fish teeth and scales.* A
similar shale occurs on the south or opposite side of the brook,
and also higher up on the branch of the brook from the eastward,
but the presence of coal-below it has not been proved  Aboveit
the Lawson slope dipping due south worked a three feet
eight inch seamt to a depth on the slope of 200 feet, and on
either side for some 8 chains. On all sides the coal was again
brought to the surface by faults, and a repetition of this seam,

t Analysis is given, p. 391, Geol. Report, 1869,
* Can. Nat,, 1860, p. 8.
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the supposed equivalent of the Mill-race seam, has not been dis-
covered on the brook. On its eastern outerop it is apparently
underlaid at a depth of some 25 feet by an eleven inch seam
there exposed. Of the ground nearer New Glasgow in which
the East river pit, mentioned on page 46, disclosed an 8 feet
seam nothing more is known, prospectors have been deterred by
its assumed broken condition from further exploring its struc-
ture.

The Marsh Pit Section.—On following McLellan’s brook up
from the East river measures higher in the series are continuously
met with as far as the mouth of Marsh brook; then succeed the
strata, proved in detail by a borehole put down from the bottom
of the McLeod pit, and which supplied the “ wants” in Logan’s
section, No. II, page 17. Above the beds so proven lie those
pierced by the Marsh pit, and they by those that are possibly the
highest in the series, intersected by the northwest side line of the
Vale area.

The highest beds may have a thickness of 300 feet, and they
include the ten inch seam referred to (page 28) as overlying the
Captain seam some 200 feet.

In abstract they are preceded in descending order as follows:

Ft. In,

Coal, Captain Seam ... ..........ccvuieiniaenenoon.. 3 0
Measures, grey shales and sandstones. ............... 21 1
Coal, inferior.......oooviuiiinii it iiinnnn. 1 8
Measures, grey shale. ... .. .cowmin ey s s ommmmmas s 10 10
Coalipennn s v s s pvmm s 53 2 sonpasmys 5 5 § VeSS § 8 89 3
Measures, grey shale and strong solid sandstone....... 64 5
Coal, Millrace seam................... b & @ 3 1
Measures, fireclay and hard sandstones.............. 63 6
COATSE. wavvvnuur-vunnn 3

Coal, George McKay seam P 3 6

The Marsh pit has a depth of 248 feet to the bottom of the
sump 15 feet below the coal.

The following succeeding section was obtained in the borehole,
put down in 1889 from the bottom of the McLeod pit 34 ft.
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deep, on the George McKay seam, fifty feet south of the Vale
pit railway and 1900 feet west from the Marsh pit shewn on the

Survey map.

Ft.
Light grey very fine argillaceous fireclay ........... 3
Sandstones having micaceous streaks................ 7
Light grey micaceous sandstones.................... 6
Strata more argillaceous with plant fragments ...... 6
Strata similar but wmore arenaceous ................ 6
Shaly sandstone more compact .................... 2
Grey argillaceous shale ..............c.oooiiiiLt,
“ fine wavy sandstone............ o i
“ argillaceousshale ................oo i 1
Darker B vete v e e s s e s s 6
Similar but more arenaceous ...................... G
Light grey wavy sandstone with plants ............ 6
Similar but coarser with wavy blackish bands -...... 7
Dark grey argillaceous shale ............. ... ... .. 3
Lighter fine areno-argillaceous shale................ 3
Light and dark grey argillaceous shales ............ 18
Black argillaceots Shales: <« oo « sows wown v vw & v 3 o4 2
Pendor Sreclay: s s «ois b 6053 5w F5d 5855 been v nms s 1
Very fine light grey sandstone ................ ... 5
Streaked grey shale and striped sandstones ........ 19
Light grey very fine sandstone..................... 2
Streaked grey argillaceous shale .............. woe 11
“ with sandstone partings.............. 10
& “ thin layer “ ... ... 13
« “ black calcareous partings........
full of shells, coprolites and fish remains ........... 10
Dark grey shales................. ..o .. 6
“ CRICATEOMS: e susscsss wumsises susmasm o camsins = o 3 12
B o s ¥ BEE B OB ¥ SAS 3 EA00E DRRG Bl 2
Black carbonaceous shale .......................... 1
Diarle proyfirotlng: -« cvan sums vons e o s s s 8 wwes s 2
Light grey very fine argillaceous sandstone.......... 5

bt
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Light grey very fine shale with carbonaceous streaks
Dark grey argillaceous shale ......................
Very fine micaceous clayey sandstone...............
Dark arpillaceous shale.. « e o oo vems s & v o
8 sandstone dip 18° ................
Dark a,rgilla,ceous shale......... ... . .
Cottl « cows o un o o v vas » wases ses ® vE B SoNE FElEt SRS &
Underclay with rootlets. . . .. R
Light: arenie-argil. 8hale. o o vos v onan s oo s o o 0
MOre ArenaACeOUS. . . ..o enneroen. ..
Coal streaks in underclay with rootlets..............
Light grey wavy sandstone................... .. ...
« L4 with black streaks ......
& very fine sandstone with veins of cale spar,
Grey-argillacious ghale.... s o c s wwwn « w5 0 o5 o o &
Black bitumenous “ Qil shale” with fish remains. .. ..
Dark underclay....... ...
Dark grey argil. shale with light partings.. .
Dark grey and black shale with brown Streak W1th

ironstone and calcareous threads................
Black bitumenous “oil shale” with plants...........
ULAEBEILT « « x5 v v 0 5 s it s v 0 50005 5056 B
Dark argillaceous shale............................

Streaked argillaceous shale with ironstone modules. . .
Similar with some bheds black, giving dark brown
streaks, fish remains and slickensided...........
Grey striped argillaceous shales ....... ... .. ... ...
Grey striped argillaceous shales but more arenaceous
Light pray SRnAStORes «a: vesws sws ¢ ves & seis s Gass a5
s arenaceous shales, coaly partings.........
Dark argillaceous shale with ironstone..............
Black Shales! vss s oo soms pemes .05 5 2658 § 59009 ¢ 5000 Bas
Grey striped arenaceous shale......................
Daxk arpillaceous @hale.. co. « o ows x coe v s s vcmss won s
Black argillaceous shale with plants, in parts carbona-
ceous with brown streak ........ ... ....... ...,

64
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Ft.

Dark argil, shale, light partings, fern marks......... 20
Black shales often carbonaceous, giving a hrown streak,

cordaites and fish remains.................. ..., 42
Black carbonaceous compact “oil shale” with dark

brown streak, plants and fish remains .......... 6
Blagk coaly shale. ... ccovvces vvnns v v s con s vonn s o
Light argillaceous shale with ironstone nodules ... ...

“ MOTE ATENACEOUS -+« « v v v v ee v ernnn 1
Light, very fine, sandstone......................... 3
Light acgillaceous Bhale « swu s saiws & wns 5 wwas 5 dess & gos 2:
Coaly uNAETClAT - . « con - e siveens sswsmns w cnin & gmn o o sons
Light grey sandstone with ironstone nodules........ 2

# very fine argil. sandstone  “  ........ 8
Quarry sandstone uniform grit............. ... ... 10
Whitish hard sandstone........... W § ¢ ¥ 3 AT 9
Bluish grey argil. shale with ironstone . ............ 9

“ « with micaceous sandstone partings. 11
Similar with black partings.................. .. ... 10
Light grey wavy sandstone and argil. shale......... 10
Dark argil. shale with ironstone................... 10

« with shells, fish remains, cordaites....... 1
OOAE ; coamvms 5 5 ¥ ¢ FOREERIEH § § 56 SEeMES B § § § A dEEes
Dark underclay. .. .. iistis o v % s ¥ Stmteesie = % 8 % sl 3
Light fine sandstone ..ucq v oo vvama s o s 5 wocwnws o 4
Fine quarry sandstone with plants ................ 19
Light grey sandstone with argil. wavy partings...... 12
Grey sandstone with argil. shales.................. 14
Bluish grey argil. shale with sandstone bands....... 22
Dark argillaceous shale full of fossils .......... .... 4
Black carbonaceous “oil shale,” streak brown, with

shells, plants, fish and ironstone bands.......... 4
Black carbonaceousshale......................... 11
Dark blue argil. shale, fossils. .................... 9
Blackish argil. shale, slickensided, fossils............ 10

Black carbonaceous “oil shale,” dark brown streak... 10
Dark argil. shale, plants, fish, cythere..... ........ 6

325
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Ft. In.

Dark argil. slate, with ironstone nodules ........... 14 10

Black shale with brown streak, plants, fish.......... 7 0

Fine light grey argil. sandstones .................. 4 0

« arenaceous shales...................... 11 0
Argil. shale with dark purplish tinge, with ironstone

BOAIER . v 3 & ¢ s 55 & & s TSRS § 8 0 3 2

(In borehole No. 2 of 1878 a series of rocks stained red were
also cut immediately overlying the series of small coal seams.)

Ft. In.

Indian red marl ................... 5 o b esmmmemmimis e 4
Mottled red compact areno-argil. shale ............. 7 6
Leid teti pesel. SOTb-TEY i 4 s snaemmns 8 3 5 £ & § OB 55 § 3 1 0
Mottled red, purple, greenish, dark grey shale....... 3 6
Dark argil shale . cau oo o s commmin s s 5 5 evmemim s s & 2 1 o
Light fine sandstone. . ........ .. ..o i anna.: 1 6
Grey argil. sandstone . ... ...... .. ... .. .., 5 0
Red marl withrootlets............... .. .. ... ... 7
Grey sandstone weathering rusty, plants ........ ... 2 o
Dark argil. shale.. ... ... ... .o i 7 5
i slickensided, fossils. wus wn v o v o v svmmiia u 8 0

“ with plants and nodules.............. .. 8 0

i full of fossils. ....... . ... .. ... . . .. 10 o
Black carbonaceous shale with dark brown streak . .. 9
8 " cordaites abundant........ 9 1

Co0l e 95858 o dmunil §5 5 5 TR0 6 v x5 § & wsieBlmmin ' 6
Darkunderclay.......... ... .. ... i, 1 4
« with nodules .cvucus v s v o svwmi s 2 0
Light argil. shale with fine sandstones ....... ..... 9 0
Grey argil shale. ... ... .. . ... .. ... .. .. ..., 3 6
Mottled argil. underclay with nodules.............. 2 0
« BHAYE scovis « = 5 5w poemsnnrn 9 8 15 3 srsiemn & 5 9

Grey argil. shale with sandstone partings ........... 7 0
Coal. Widow Chisholm seam 2 ................... 5
Light sandstones:. .covwwsi s o o v snssmom s s 5 3 sammes 2 7
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This section, reduced to right angles to the dip of 14°, is equal
to 981 feet.

In part the above section is used in the following comparative
abstracts of strata proved by the Acadia Company’s boreholes
Nos. 2 and 3 in 1878, the borehole of the New Glasgow Iron Co.
in 1889, and the Survey record 1869 ——

No, 2 No.

Great thickness of shales, frequently black, 38¢’| Survey Borehole ot! Borehosle 1889

57 below oil coal, page 18 of Logan's report. Record, 1878, of Bm(inl_?'le.
1869, 9510117, 1878, 654177,

Sandstone beds ............ ...l 113.0 108.6 | ...... 91,2
Chiefly shales .......c.c.viciiiaias 31.8 25.0 R 53.0
Sandstones ...... .. ....iieieiaoa. 250 . isesn | seeaes 26,3
Prominent carbonaceous shale........ 8.6 B[ s 4.3
BhRALEE oo, s wapmm i, wema i of, s 102.6 | ..., 69.6-
Beds mottled withred .............. ] 434 | semer 31.6
Sandstones ........ SR aER e 178.8 T | sesasks 9.1
DIREE MHALEE o vorsas seaaraines swsss ] 4118 714 433
Coal 8eam i .uwvninn vaiviwien  ssesios e 7 1.0 .8 .6
Shales .. ..........ciiiiininin aunn 28.4 37.0 40,0 30.7
Coal—Widow Chisholm seam ?........ 1.0 1.0 10 .5
386.3 3806 | ... ... 369.6
Bhale ...oomeeomeneneonssnnesessans il seseis | seeee 16.0) | % s
Sandstone «oivasee svesesiE e veeree| s — L1 oL 70 (E—
ShalE oo savaameneens | gwemae |l semeerss 3.2 ......
L 6o Y S S S el e e DO e e
FHreclay oo svven savs v svamvovensl svsmws ) weeees Ol s e

Other than this berehole the only work done in this section
has been on the George McKay seam along the crop west of
Marsh brook, and towards the McLeod pit. The coal there mined
is a free burning coal that will not coke. It contains a lower
percentage of ash than is usual in the Pictou field. At the brook
the dip of the seam is N. 50 E. 14°, but followed eastward the
crop flattens Lo 5° on entering the Vale area, and is carried by
ascending ground round to the south into the neighbourhood
where Logan gave on pages 15 and 16 the probable highest coal
seam of the measures. That the Six Feet seam so given near A,
McLean’s, Jr, and the George McKay are one and the same is
now concluded from finding midway in a trial pit south of St.
Mary’s Road at J. McDonald’s, turner, the coal to be dipping
northward at less than 2°. Southward of the Vale lease these
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measures are supposed to be repeated in the Mountain section
with an inclination that again brings in the highest members of
the Marsh pit syncline.

The Survey map gives the Potter brook fault as passing to the
north of the Marsh pit, and a fault or series of troubles probably
does pass Letween the pit and the northern upheave of the group,
but its course is assumed to differ somewhat and to parallel the east-
erlystrike of the measures which extend toD.McPherson’s. Faulty
ground is indicated by the dislocation met with in the slope
referred to in page 27 sunk for the Merigonish Company, where
the dip is given as 5. 3 W. 17°, increased by a fault at 80 feet
down the slope to 22°. Behind this slope a borehole was put
down in 1889 for some 300 feet, but the inclination was found too
high to encourage furthur exploration. Eastward of this point
in the small brook, McPherson’s, referred to on page 28, late
openings have been made in both the Captain and George McKay
seams, but in hoth cases only 2" 6” cf coal was found lying at a
steep angle, 45°. It is worthy of note that an extension of the
strike of these steep measures into the Section of Pine Tree meets
a series of vertical dips parallel to the escarpment of New Glas-
gow conglomerate, and leaves all the known exposures of black
agglomerate limestone to the north. The 10-inch seam overlying
the Captain seam some 200 feet has not again been opened, but
in the flat ground at the head of the pond the washk of a good
coal has been lately discovered in a line with the crop of the
seam on Marsh brook described at the head of page 29. This
seam also has been examined and found to dip to the west at a
low angle, aund to yield only 8 inches of good coal. It is sue-
ceeded 100 yards higher up Marsh brook by sandstone beds that
dip 3° in the opposite direction.

Eastward of McPherson’s brook the coal seams have not been
followed, but a grey conglomerate is met in that direction, and in
the brook that cuts the northeast lease line on its way to Pine
Tree sandstones dipping northward are exposed; a change in
direction that indicates proximity to the great North fault.

Boreholes Nos. 2 and 3 of the Acadia Company referred to in
the preceding section were put down in the Pictou area in 178,
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No. 2 near the south-west corner of the Vale area, and No. 3 on
Marsh brook some 15 chains from its mouth, both cut strata of
the same horizon as the later borehole from the McLeod pit in
1889.

Besides the opening on the George McKay seam three slopes
were put down near the Marsh pit on the Captain seam, and their
.direction indicates a curving round to the east of the crop of
‘this overlying seam. The slope nearest to the pond went down
some forty feet, the next dipping N. 50 E. 14° come 110 feet, and
the most westwardly N. 40° E. for some 80 feet. The irregularity
in the direction of the slightly inclined strata to the east is con-
.sidered due to rolls, and not to faults.

The Vale Section.—This includes the St. Lawrence and McBean
-areas of Logan and the ground adjacent to the west. It contains
-a syncline of which a fork runs into the Marsh pit section. The
main syncline extends westward along the base of McLellan’s
mountain under McLellan’s brook to the eastern foot of McGre-
_gor’s mountain. In sections numbers 6, 7, 8 and 9 of his report,
Logan gives a record of some of the measures that dip towards
the northwest. These sections require some readjustment due
to information since obtained by the veteran explorer of this
locality, Mr. A. McBean, but the records here given are still very
incomplete and far from accurate. The bottom of the syncline in
the Vale area is approximately under Marsh brook in its course
before it is deflected westward by the high ground on the bor-
-ders of the North fault. The axis of the syncline dips eastward
-and as it proceeds the fold is sharper, the legs dip at higher and
higher angles and are more disturbed by cross faults. These
-cross faults are upthrows to the east and inerease in strength as
they approach the axis. In the extreme eastern corner, the St.
Lawrence area, the ground is so disturbed that little hopes are
-entertained of the finding of patches of workable coal, though
among the faults of the east end of the Vale area there is a piece
-of unwrought good coal but it is steep. Sir William discusses at
the foot of page 42 whether the fault that there disturbs the
:seams is an upthrow or downthrow. Every member of the series
of faults in that locality disclosed since 1869 has been found to
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be an upthrow to the eastward and in sympathy with the great:
North fault. Inspite of the intervening breaks being upthrows,
the impression is that the coal of the St. Lawrence pit belongs to-
the McBean or eight feet seam, and this it may well be since the
dip of the strata approaching the North fault increases with the:
depth from the surface and thus causes the eastward deflection
of the outcrop. A broken band of red rocks crosses the coal
measures at this point, the east corner of the Vale area, and if
they can be shewn to overlie the coal measures the question of’
relation would at once be set at rest

The section given 1y Logan, page 30, begins with the Six Feet
seam, which he calls the equivalent of the George McKay seam
of the Marsh pit group.* But this is a mistake, the workings of’
late years have followed this seam down to the Dbottom of the:
basin under a cover of 607 feet and also beyond on a rise of 4°
to the northward for 600 feet and then meeting with an inclina-
tion due W. 9°.  No complete section of the strata above the Six
Feet seam has been made, but a partial exposure of some 150 feet.
of strata occurs in the rock cutting of the Vale railway near the-
mine, grey arenaceous shales predominating with a band of sand-
stone under the highway bridge stratigraphically succeeded at 10’
feet by 5 feet of black shale overlaid by 85 feet of grey shales:
and then by another hand of black sha'e of equal thickness, with:
a 6 inch band lying midway between these so-called oil shales.

On the line of the Six Feet slope the highest strata are under
marshy ground and include a seam of coal called four feet thick
but consisting of only two feet of coal that is good next the:
pavement. The seam is also known to be 22 inches thick at.
Grants, near the North fault where the brook turns sharply to
the westward. Here also on the brook are two beds of black com--
pact (oil) shales which Mr. McBean recognized as identical with
those shewn in the railway cutting and again westward on the
highway near the Whitburn school house. Above the oil shales.
and 100 feet below the four feet seam a coal stratum 8 inches:
thick has been got by borehole.

*Logan, pp. 33 and 34,
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The slope on the Six Feet seam begins with an inclination of
:some 22° which at a depth of 1800 feet is reduced to 11° and the
bottom at the basin is reached at a distance of 2460 feet. The
workings westward find the seam varies in thickness, the thin-
ning being brought about by the substitution of lenticular masses
-of compact black shales next the roof of the seam which is not
disturbed. These masses may be outliers of a regular replace-
ment of shale for coal in that direction where all coal seams
.appear to thin.

Westward of the working Six Feet slope the seam has been
followed nearly to the Vale lease line, where the ground rapidly
rises and deflects the out-crop to the south, assisted perhaps by
some east and west dislocations parallel possibly with the Law-
.son fault. West of the lease line the crop has been proved as the
Mountain seam along a ridge of high ground that borders the old
rocks, and it is underlaid by a small seam discovered near where
the road at Finlay McDonald’s crossed McLean’s brook. Still
further west in the mountain section, and up against the old
rocks on A. McLean's farm, the same seam shews, but it is not
believed to come to the surface beyond this point, although the
.syneline extends past McLellan’s brook for a short distance.

Eastward of the slope in the Vale area the crop is doubtless
broken by the several faults proved in the workings of the under-
lying McBean seam, but it has not yet been mined. The coal
got in a pit on the northeast side line of the area where Marsh
brook takes its turn, is thought to be of this seam, and so also
with the latest exposure on the new road 20 chains northwest
from the pit on the side line where a five feet seam dips at a high
-angle in the opposite direction towards the south. The northern
-and western outcrops of this seam are not known with certainty,
.any where on McLellan’s brook.

Of the strata lying between' the Six Feet and McBean seams
nothing new has been discovered since Sections 6 and 7 were
«compiled, except that the total thickness, instead of being 800
feet, appears to be proved by the workings in both seams to be
.something less and about 700 feet, with a tendency to thicken to
the westward. Throughout the series of beds having a west-
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wardly inclination the association of greenish grey and ochrey
stained conglomerates with coal bearing strata is a distinctive
feature, the conglomerates seem to replace certain of the sand-
stone beds on the slopes of the older rocks, and from the presence
of surface boulders it may be assumed that the substitution ex-
tends all the way to Plymouth on the East river, where the pre-
sence of grey conglomerates in situ among coal measures has
already been noted. In the centre of the field conglomerates are
not known, so that they seem to belong only to the skirts of the
old rocks and to owe their origin to deposition in littoral waters.
This feature tends to throw doubts on the suggestion that the
coal field originally extended southward for some distance.

The underlying workable seam, the McBean, has been proved
nearly to the east corner of the Vale area, where it is eleven
feet in thickness and is inclined at an angle of 40° at the crop
and 46° in the workings in depth. At the surface of the hoist-
ing slope the ineclination is 32°, down the slope 2000 feet the dip
decreases to 28°, and at 3000 feet to 20°. At a further distance
of a 1000 feet the bottom of the basin, proved in the six feet
seam, would have been reached. The thickness of the seam re-
duced from 77 6" at the slope mouth to 6 feet in the lowest levels,.
but the quality at the same time greatly improved. To the
westward the dip flattens and the levels curve towards the
south. The upper levels passed through a fault of some width
having the course given to the Lawson fault of the Survey,
but this fault thinned and disappeared in depth. They also-
crossed the line of the Lawson fault, finding only a disturbance
of little moment at the crop, so that the improtance of this fault-
discussed on page 36 of Logan’s report must be abandoned and
and all the conclusions built on it given up. Ten chains further
west and the crop is exposed on McLean’s brook, and the series
given in section 9 is entered on. This series included the
McLean seams, regarded as a distinet group, but the differ-
ence in quality and thickness which the seams here present may
be accounted for by their greater proxminity to the hills and a.
continuance of the changes found to occur in the McBean seam.
as it was worked to the westward.
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Where the seams crop out on McLean’s brook the dip has
again increased to 27°, as mentioned by Logan in section 9, and
on following down that brook to the base of the section the inclina-
tion of the strata is found toinerease to 58° Further on, near the
south corner of the Vale area, the dip of the crop flattens to 13°, and
this group of measures is lost at the foot of the Cambro-
Silurian hills, where'rests a strip of Lower Carboniferous of the
gypsiferous series with limestone. But the overlying six feet
seamn has been traced as the Mountain seam half a mile further
to the westwardon a course changing from S. 50° W. to S. 50° W.
The limestone occurs on the left bank of McLean’s brook above
the fork at John McDonald’s farm, it is agglomerated like that
found on the West river, a mile above Union Centre bridge. It
appears to Le in place and to be associated with red
rocks, fragments only of which are found in the brook. Below
this point the brook enters on the coal measures, of which the
lower beds roughly conform to the line of contact with the hill
of trap that here forms a shoulder to the mountain range.

In the Report for 1869 the Sections 6 and 7 are correlated
with Number 8, but this view is now abandoned and belief
in a simpler structure is held. Sections 8 and 9 are regarded
as detailing similar horizons with constituents varying greatly,
the localities referred to being some distance apart. In both,
beds of greenish grey conglomerate generally with rusty pebbles
are characteristic but they often appear to be local substitutes.
for arenaceous shales, and not persistent. The bluish black oil
shales, however, seem to be more uniformly distributed, and two
of them that lie between the six and eight feet seams have been
recognized extending from the small brook at A. McLean’s, past
the Whiteburn school house, where a bed of grey conglomerate
is intercalated, shewing in the railway cutting at the crossing of
the highway bridge, and finally on Marsh brook at Grant’s, hav-
ing been seen midway in trial pits.

Behind the village of Thorburn recent explorations have
shewn the following modification of the measures below the
eight feet seam :



334

THE PICTOU COAL FIELD—POOLE,

Ft. In
Measviies « = « & s 3 5 3 cemsmy 5 & BossEs 17 0
Coal ... . e 2
" Measures . oy v s s o emeees s 5 s 19 10
[014) L e i S SR 6

Gl { fa,i ......................... 2 9
Measures cuwuwe s o camonn & s e T 19 7
Drab sandstone ..........covuevnun.. 5 0

splint . .... I 3

Coal seam{good c0ali s vawaia v v coee. 20104
COATSE .. vvurenvevnmennnns 3

This latter seam evidently thins behind the engine-house to 3
inches, though it thickens again on reaching McLean’s brook. The
engine-house section is as follows :—

MecBean, or 8 feet seam:

Ft.
MesBUTEE! w5 5 3 5 wersnss & « saasoee o e 58
Ol 555 o sewms s 5 s oemes s s s 5 4
Measures, bluish grey................ 40
Coal ABTETIOF wewn 5 ¢ woores 2 & susmEEs § o 1
Measures, sandy shales ............... "33
Coal, inferior .......covviiiirnnnn... 1
Clay shale: sowews v onmmms s 5 smemay 3 5 o 2
Fireclay .......... ... it 2

—
=

i
O VLo o0 Wwo

<

On McLean’s brook, a partial check survey varied somewhat
from Logan’s section 9, page 37, and Mr. McBean says that after
Sir William had left the field a small fault was found between
the two exposures of coal called the Widow MecLean ten and
thirteen feet seams, and that they are on the same seam. The
partial examination shewed :—

Ft.
Compact sandstone................ oo 2
Coal, Thirteen feet seam.......c.ooov.. 1
Measures < : « « coaswiws v v smsswn & « s 45

In.

o oo o w
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Ft. In.

Grey shales with 5 ft. bed of compact
sandstone .. .................... 69 0
Coal of fair quality.................. 2 0
MEasSUTes v ouonn 5 vovwmns 5 5 omews 5 3 6w 87 0
Grey conglomerate ............ ...... 4 0
Measures .......... ... it .n. 22 0

Sandstone dip N. 70°, W. 30° over con-
cealed measures. ................ 54 0
Measures .....oviiiiiiinnnnennnns 50 0
Blaicle shiales: o « ceenien o ¢ snvormn v w s 4 0

Underlaid further down the brook by quarry sandstone dip-
ping at an angle of 50°.

The base of Logan’s section 9 is a greenish drab conglomerate
dipping 58¢ at a sharp double turn of the brook where a fault
of 4 ft. coursing N. 85 E. cuts the tilestones which in turn are
overlaid by a foot of black shale containing fish remains, then
4 ft. of flaggy sandstones and other 6 in. of black shale. These,
by the measures described, which include over a compact band of
grey sandstone, an arenaceous argillite that weathers brick red.
Below the base some 200 feet another bed of greenish conglom-
erate appears among the vertical measures that rest against the
red rocks and purple conglomerates of Lower Carboniferous.

The measures of Section 7 behind the village of Thorburn
likewise dip at an increasing angle, as they are followed south-
ward from 32° to 55° at their base. These latter rocks, Sir
William notes, (page 34) “contain many bands of sandstone
which weather to various tints of red giving them externally the
aspect of beds belonging to the Millstone Grit, and without care-
ful examination they might be mistaken for such.” In an earlier
part of this paper, when referring to the Red Rocks of the field,
it was suggested that this mistake had been made in Mr. Hart-
ley’s division. The supposition thrown out by Logan, page 33,
that the McBean seam might be sought for on the western side
of the syncline, near the mouth of Marsh brook, was carried out
in 1878 by the Acadia Coal Co.; and again, ten years later by
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Mr. Graham Fraser and his associates, who put down the bore-
holes elsewhere referred to without attaining their object.

The vertical measures resting on the Lower Carboniferous are
well exposed on a branch of McLean’s brook on both sides of the
Sherbrooke road near the south-east corner stone of the Vale
area ; below the road they hold five bands of the grey conglomer-
ate dipping N. 42 to 55 W. 70° to 80°. Followed west these
measures flatten to 35° before being lost on the strip of gypsi-
ferous carboniferous limestone that flanks the mountain west-
ward to the main branch of the brook

The Mountain Section.—This section follows west of the Vale
from which it is probably separated by an east and west fault,
coursing from the south corner of the Vale area to the centre of
the syncline near the house of A. McLean, Jr,, where a coal seam
appears to dip in opposite directions in two contiguous ravines,
and referred to by Logan on pages 15 and 16. The assumed
structure is shewn on the map. The lesser inclination near this
assumed fault is succeeded to the westward by higher dips as the
strata are crowded against the old rocks and their lower members
cut off. Sir William, on pages 34 to 36, gives reasons for be-
lieving this district parallels the strata lying between the six and
eight feet seams of the Vale. Later explorations on the small
brook where the coal wush he refers to modifies his number 8
section, and makes it read as follows :—

Arenaceous shales : Fr. Ta.
Greenish grey conglomerate with semi-angular pebbles
of white quartz with sandstone bands.......... 7 0o
Arenaceous shales, soft fireclay bands, with carbona-
cecus partings....... ... ... . L L L. 16 0
Black shales resting on ripple-marked sandstones, (6in.) 5 0
Conglomerates similar to the bed overlying ......... 12 0
Measures concealed, including grey shales .... . ..... 22 0
Coal, coarse, Captain seam ? Coal wash of section 8. . 4 0

Measures, in part flaky, greenish and bluish grey
arenaceous shales and sandstones,............. 7

T
=]
w e
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Ft. In.
Measures ... ...ttt e 60 0
Coal, coarse, Millrace seam 2, ... .................. 3 0
MeasSures: s vo s o es eomm ey & o dsmniy 6 b vEens s 15 5wy 60 )
Coal, coarse, George McKuy seam ? ... ... ... ... 3 0
MOHSUTES! & + svovsmn o w & wsens %5 ¢ ¥ owemn & 5 FaeEE § 4 ¥ s 50 0
Qil shale, arenaceous .......... .. ..., 10
Measures ...ttt i e e e e e 60 0
Coal, at A. McLean's barn, The 70-inch seam ? .. .. .. 1 8
Grey conglomerate, exposed at and west of McLean’s
house ... .. e 37 0
Measures ......... s W e S S eSRSSR B ¥ SRS § 6§ SR 25 0
Coal vory8bBly sus v 5 « woewn » v vammarin 5 8 wamens 58 93 40 2 0
Measures, arenaceous shales .. .. .................. 15 0
Blaeleshalest s + « o ssmss s 5 swvsseness & v e & ¥ s 13 0
Coarse greenish conglomerates and flaggy sandstones.. 48 0
Black shale .. ...t it g 0
Strong thin-bedded sandstones.................... 16 O
Strong conglomerate overhanging the ravine ........ 8 0
Measures, arenaceous, partly conglomerates .......... 55 0
Bedded sandstones with plants.................... 5 0
Coal. The Mountain seam or Six Feet seam......... 4 0

Underlaid by quarry sandstones, dipping 55°, and abutting
against Cambro-Silurean rocks.

The brook on which this section is taken leaves the old rocks
some 200 yards west of the Vale area corner, and naturally ex-
poses the coal and other beds over which it flows in its rapid
descent to McLean’s house. It presents no exposure of Lower
Carboniferous intervening between the coal measures and the
metamorphic rocks as found round the shoulder of the moun-
tain eastward on McLean’s brook, and westward on MeLellan’s
brook.

Along the slope of the ancient sea wall of Cambro-Silurian
there are no exposures from this point west to McLellan’s brook,
the surface being covered with thick deposits brought by the.
Glacial drift through this pass in the hills. The overlying con-
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glomerate beds that are rusty and carry pebbles of white quartz
are easily traced from A. McLean’s house across four ravines
westward for 30 chains and are then supposed to be lost against
a fault coming from a shoulder of the hills and extending to J.
Reevy’s in the valley, parallel to the fault at Patrick’s oil coal
pit. At least it may be assumed that the influence of the pair
of Fulling Mill faults reaches this line and the regularity of the
syncline onward to McLellan’s brook is seriously disturbed. At
Reevy’s, where the McGregor slope and fault of Logan’s Report
are to be found, the opposite dip is met with and both the George
McKay and Captain seams are supposed to be recognized, but
their outerops have not been traced eastward to connect there
with better known ground.

MINERALS.

Within the circumscribed limits here dealt with the only
mineral of present economic importance other than coal is fire-
clay, but short reference may be made to others of interest on
account of their association.

Coal.—Analyses of many of the coals are given in the Survey
report for 1869, page 365 ; in How’s Mineralogy of Nova Scotia,
1869 ; in the Coal Fields of Nova Scotia by John Rutherford,
1871 ; in Dr. Gilpin’s papers in these Transactions and in Prof,
Johnson’s oft quoted report of 1843 and referred to, page 411 of
the Survey report of 1869. The variation in the composition of
the several seams in different parts of the field has already been
mentioned and the analyses published in Acadian Geology illus-
trate the variations met with in the several layers that go to
make up some of the large seams. The only note of interest that
may be added is that while the coals of the lower series, chiefly
found to the west of the East river will all coke, those of the
upper series to the east are much drier and are non-coking coals.
All the coals of this field are non-caking.

Fireclay—Beds of fireclay are numerous. Few have been
analysed and their value determined. Most of them contain
nodules of clay ironstone which, however, on weathering, readily
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separate. In a small way several beds have been used for malk-
ing ground clay and even for firebrick, in some cases promising
success, as for instance, a bed underlying the McGregor seam. In
other cases as the thick bed immediately overlying the Deep seamn
the percentage of alkalies is evidently too large. A thorough
examination of the clays of the district would be warranted for
the demand for ground fireclay and firebricks of fair quality
is large.

Petrolewm.—Inspissated drops in some cases plastic, but more
often hardened, are found associated with dog tooth spar at the
quarry ford of the East river immediately north of the South
fault ; in the calcareous pavement of the George McKay seam, and
the limestone of Fraser Ogg’s quarry. Blotches of petroleum
weighing a few ounces have been found associated with calcite
in fireclay beds under both the Main and Deep seams.

Alum stalactites have formed from roof drippings in the
Acadia slope.

Saline springs at a depth of over 1000 feet furnish samples of
sea water of Carboniferous times. These occur in both the
Acadia and McBean seams.

Zinc blende™ in some of the clay ironstones nodules and in
fissures of the measures. Pyrite both filamentous and cocks-
comb occurs in cavities, while in massive form it accompanies clay
iron stone in the coal of the Main and Deep seams.

Galena in small erystals is associated with the zinc blende.

Clay iron-stone in nodules and bands is very generally diffused
throughout the shales.

Blackband iron-stone underlies the cannel of the upper part of
the Deep seam.

Limonite on Waters’ Hill is probably at the contact of the
Devonian and Lower Carboniferous.

Specular and Spathic ores in very thin veins appear in the
indurated beds at Fish pools.

Hcaematite pebbles occur in the New Glasgow conglomerate at
Alma and elsewhere. Conglomerate near the junction of

(1) Geol. Report 1873-4 p, 189,
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McLean’s brook -on Sutherland’s river is full of excellent ore,
some of the pieces being large, six inches in diameter.

Limestone.—On the top of Fraser’s mountain, immediately
over the New Glasgow conglomerate, are beds massive but aren-
aceous that were worked half a century ago. They are overlaid
by the botryoidal bed that is so characteristic of this horizon,
and higher in the series by the 4 inch band of agglomerate seen
just above the mouth of Smelt brook. Nodules of limestone
occur in the sandstones under the cemetery on the bank of the
East river, and also in Fraser Ogg’s quarry. The coal measures
and the rocks of the Millstone Grit are seldom calcareous, an ex-
ception being the pavement of the George McKay seam. The
Lower Carboniferous carries many interbedded and massive beds
oceasionally shewing obscure fossils, and the Devonian of
Waters’ hill also exposes a large deposit.

Gypsum.—Is found at several spots on Waters’ hill, on
McLean’s brook, and near the church at the base of Green hill.

Chalcocite and Malachite arve associated with lignite in the
Permian sandstones.

0il Coul.—The curled shale lying below the MeGregor seam
were at first thus so-called. Then it was named Stellar coal
by Mr. H. Poole, and subsequently on analyses Stellarite by Pro-
fessor How. Richer portions gave 11,000 cublic feet of 36 candle
gas, and picked samples yielded up to 190 gallons of crude oil to
the ton. The return of one cargo sent to Boston was 54 gallons
and the value put at $8.75 per ton. At the same time Albertite
from New Brunswick yielding 87 gallons sold at $15.00, and
Boghead coal from Secotland, giving 125 gallons, at $14.00 per
ton. The shale associated with the “ bat” and generally shipped
with it gave about 44 gallons to the ton. It may here be noted
that the colliers working it were paid 6s. per 22 (long) ewt. and
3d. extra for close side in long wall work.

0il coal was also worked on MecLellan’s brook and west of
Blackwood’s mill dam.

0il Shale—In 18539 and 1860, before the development of the
oil wells of Pennsylvania, there was a very active search for oil-
producing shales. Bands were found at Deacon’s cove mill dam
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and at the mouth of Smelt brook* in the strata over the con-
glomerate. In the coal measures of McLellan’s brook there was
Patrick’s slope below the Fulling mill and numerous trial pits in
other beds. The band that overlies the Main searn about 1000
feet was opened at several places, its course shewn by a line
on the map, approximates to the position given to the Three and a
half feet seam of Hartley, west of the East river. On Potter’s brook
alevel was run in on a bed 100 yards beiow the highway where the
black shales are overlaid by the sandstone series. A shaft was
sunk on the Rev. A. Stewart’s farm, near the junction of the
Vale Railway with the Intercolonial, and south of the coal chute,
where the dip at 72 feet was S. 80° E. 25°

Fossivs.

As the Transactions of the Institute contain desecriptions and
lists of most of the known fossils of this district, it is only pro-
posed to here briefly summarize the chief localities where those
characteristic of each system may be found.

Cambro-Stlurian.—No organic remains have as yet been de.
tected in the rocks classed as of this age.

Silurian.—Dr. Honeyman+t has already enumerated many of
the fossils known in the rocks of this system, some of which
may be found south of Park’s mill on Sutherland’s river, on Mc-
Lellan’s brook, above the Grist mill, and at Mountville, on
MecGregor’s mountain, at erposures on both sides of the main
road.

Devonian.—On the north side of the coal field near the mouth
of MecCulloch’s brook and at the foot of Waters” hill on the
same brook a few fragments of plants have been detected.; And
on the south side, in the McKay brook beds, Hartley’s No. 2
section, imperfect remains of plants have lately been found at
the base of the section where some beds are stained by copper.

Lower Carboniferous—The limestones supply no such collec-
tions as can be made at Windsor and Shubenacadie, all the

* Vol. I, page 36.

t Ami, Trans,, Vol. I, Part 2, Sec. Series,
1 Honeyman, Trans., Vol, V, p, 209,
Acad, Geol,, p. 502,
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forms seen are obscure even on the weathered surfaces. They
are, however, worthy of a close examination, for it is possible
their fossil contents may shew that the rocks thus classed are of
two distinct divisions  Plant remains are best seen on the south
side of the Union Centre bridge, over the Middle river.

Millstone Grit.—The great mass of these beds seem to be abso-
lutely barren, but the basal ? beds associated with conglomerates
at McDonald’s mill dam on McLeod’s brook and also on the Mid-
dle river carry numerous remains of plants. Higher up on
McLeod’s brook also they are to be found close below Picken’s
Street bridge.

Coul Measures.* —Cypris shells are found in the black shales.
over the Albion main and Acadia seams and at many points. The
grey shales over the Acadia seam have preserved fine specimens
of lepidodendron, one of which is in the Geological Survey
Museum at Ottawa. Most of the coal seams shew many forms in
their roof shales which unfortunately are generally of such a
friable nature that they cannot be preserved, but in situ broad
stems can be seen to extend for many feet. The best preserved
specimens have been got from the bat associated with the stellar
oil coal.+ The iron stone balls partly sulphurous occasionally
shew the form of corals, and it was from the roof of the 9° 3” coal
of the Dalhousie pit that Dr. Dawson obtained his unique speci-
men, Baphetes planiceps and teeth of Diplodus ucinaces.

The black bats of the Upper Coal Measures on McLellan’s.
brook and at Fraser’s Adit on the Merrigomish road supply re-
mains of ganoid fishes, scales, spines, teeth and coprolites.

Permiun.—The coneretionary limestone close above the mouth
of Smelt brook, on the East river, contains fish scales. The
white arenaceous band below the concretionary limestone to the
eastward on the top of Fraser’s mountain holds the Spirorbis
arietina deseribed by Dawson and figured page 14 of Logan’s re-
port. In the sandstones at the mouth of Smelt brook Stigmaria
roots with rootlets in position are numerous, again at the mouth
of Rear brook the quarry there shews the rootlets running down

*Trans, Vol. 1, p. 30.
t8ee H. Poole’s cullection in the Provincial Museum, Halifax.
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and piercing several distinet layers of shale and sandstone. In
the same locality the black shales contain cordaites, ferns and
seed vessels, and of fish remains, teeth of Diplodus penetrans,
whole lower jaws, scales, sabre-shaped spines and coprolites.

Boulder Clay.—In this deposit no fossils have been found, but
fragments of wood were in 1850 found at a depth of 10 feet in
a trial pit north of the Albion Mines quarry.

Map :—As already noted a map is in course of preparation on
a scale of 20 chains to one inch. A tracing of it has been sent
to the office of the Geological Survey at Ottawa, where also are
retained the original plotting sheets of the field, which in many
parts are in minute detail.
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