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THE LONDONDERRY IRON DEPOSITS, COLCHESTER COUNTY, NOVA SCOTIA

Cor

INTRODUCTION

The iron ore of the Londonderry district consists of
enrichments by surfece waters of numerous lenticuler masses of an-
keritic carbonate that occur in e complex of sedimentary and voleanic
rocks within and near the south flank- of Cobequid Mountaa.ns.

A detailed examination of these deposits was undertalcen
during the geological mapping of the Londonderry and Bass River map-
areas in 1941 and 1943. During the latter season the examination was
limited to that part of the district lying between Pine and Totten
Brooks, and a large-scale plane-table mep of that area was prepared.
None of the 0ld workings was. entered, and knowledge of the ores them- :
selves was gleaned largely from material in a large dump near the
site of the old blast furnace, which presumebly represented economic -
ore at the time operations ceased.

LOCATION AND EXTENT

. The Londonderry iron district lies in Colchester
county, No*va Scotia, on the south flank of Cobequid Mountains, and
mainly within the southern. 1% miles. between Portapique &and Debert
Rivers, whicéh flow south from the mountains about 14 miles apart.

The main line of the Canadian Natiomal Railways crosses this belt
slightly to the east of its middle, and about 4 miles east of the
villege of Londonderry. Only two roeds cross the belt from south to
north, following respectively the valleys of Great Village and Folly
Rivers. A good secondary roed, termed the Base Line road, follows

the south side of the belt from Matheson Brook to Weatherbe Brook.

All parts of the belt are, however, ‘accessible by wood roads, many of
which could at small expense be made sultable for mechanized *bransPort. )

HISTORY .

The following Outline is gathered largely from Woodman's
reportl, with additional information from early reports of the Nova

1 Woodman, JEa: Report on tﬁe Iron Ores of Nova Scotie; Mines
Branch, Dept. of Mines, Rept. No. 20, 1909,

Scotia Department of Mines.

In 1849 the first commercial operatioms . .ere commenced
by the Acadia Iron Works, utilizing six Catelan forges and a puddling
furnece. In 1852 a charcoal blast furnace was put into operation and
continued intermittently until 1875. In 1870 the first steel plant
was inaugurated, and shortly thereafter Dr. Siemens made here his first
experiments in the direct conversion of iron into steel. In 1877 the
first coke ovens were built, and the use of charcoal discontinued. In
1874 the properties were purchased by the Steel Company of Canade, which
went into liquidation in 1899. 1In 1902 the Londonderry Iron and Mining
Compeny acquired the property and continued operations until about 1908,
since when no mining or smelting has been done in the district.
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1t is difficult to ascertain from the early reports
what specific parts of the district were being mined at any one time
in its history. It is probable, however, that the earliest workings
were located on the west bank of Great Village River, in that section
known as the "0ld Mountain"; thet during & later period of the dis-
trict's history work was confined largely to the area betwcen Martin
and Cumberland Brooks and, to the west of the latter, a section
known as "West Mines"; and that during the last phase of activity
work was commenced at Eaest Mines, east of Folly River, and continued
at 0ld Mountain, with some activity at West Mines.

TOPOGRAPHY -

Cobequid Mountains are 10 to 14 miles wide and extend
from Cape Chignecto on the west to the Carboniferous lowlands of Pictou
. county.on the east. The top of the range is flat and featureless,
lying between 900 and 1,000 feet above sea~level. The southern face
of the mountains is quite abrupt, and remarkably straight for long
distances., South-flowing rivers leave the mountains in deep, steep-
walled gorges, the bottoms of which are usually e series of cascades
.or falls for some miles into the highlends. The iron deposits lie
within the southern mile or so of the mounteins, and it will be shown
that the topography peculiar to that section has a direct bearing on
the enriclment of the iron ores.

GENERAL GEOLOGY

Cobequid Mountains are underlain by a complex of pre-
Carboniferous volcanic and sedimentary rocks cut by acid plutonic
rocks and by minor basic intrusions.  Overlying this complex on the
south, and separated from it by & great erosiomal uneonformity, are’
sedimentary rocks of Pennsylvanian age. Farther south these rocks,
in turn, are overlain unconformaebly by volcanic and sedimentary rocks
of Triassic age, The iron dep031ts are, found An the pre~Carboniferous
cqmplex of Cobequid Mountains.

The Cobequid Complex
- The rocks of the Cobequid cOmplex may be conveniently
divided into two groups, an older group of grey, slightly reddish
brown weathering, well-bedded, sandy shales, and a younger group con-
sisting of sedimentary and volcanic rocks of various compositions.
Intruding these rocks are large bodies of granite-gneiss and granite,
end smaller messes of granite porphyry, diabase of which two ages are
recognized, and minor intrusions of intermediate composition.

Older Sedimentary Rocks. Sedimentary rocks of the
older group are exposed near the headwaters of Matheson Brook and on
Portapique River and its tributeries. It is quite probeble thet they
occur in other districts, but were not recognized. On the second
brook entering Portepique River from the east, within the mounteins,
these rocks are well exposed for over half a mile, their appearance
conforming to the above description throughout the entire section.
They dip uniformly to the south-at angles of nearly 45 degrees,. and
thus may be assumed to be older than the mixed sedimentary and vol-
canic rocks found farther south on this and nearby streocams. No minor
intrusions were found in them, but they are believed to be cut by
granite, and probably also are intruded in places by the former.

¥o fossils were found in these rocks,: Normanl, however,

1 yormen, GJW.H.; Geol. Surv., Cansda, personal communication.
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found fossils -in similer rocks while mepping the Oxford ares, im--

mediately to the north of the Londonderry area, in 1932, These were
identified by E.M. Kindle of the Geological Survey as Monograptus ?

sp., Chonetes sp., Anoplotheca hemispherica, and Orthis Tenuidens, and

. the assemblege was referred to the Silurian. The writer, while working
near Bridgeville in Pictou county in 19643, wa g struck by - +the ‘acute-
resemblance between rocks underlying the Carboniferous limestone there,

which heve always been considered Silurian in age, and the rooks’ of

the earlier Cobequid sedimentary group. A correlation with the Silurien

- cannot, however, be con81dered conclus1ve until fossils of’the seme age
. are dlscovered. o R

So far as is now. known bhe older sedxmentary rocks- have

‘,‘no bear;ng on the occurrence of the iron dep051ts. : R

Younger Group of Sedimentary and Volcenic Rocks. Rocks
of this group underilé the south flank of the Cobequid Mountains from

. the eastern limit of investigation, bétween Totten Brook and Debert

River, at least as far west as Bass River, and possibly to 4the ‘western
limit of 1nwestiggt10n, on BEast River of Five Islands. With the ex-
ceptlon of intrusive rocks, they, therefore, underlie all tuose parts
of Cobequid Mountains shown on the accompanying mep. The rock types
found in the .group. are grey-black to pearl-grey,.poorly.bedded to
cqmpletely unbedded, fine-grained, sedimentary rocks or volcanic ash

- beds; poorly bedded to well-bedded grey shales; light grey to white
quartzite or silicified tuff; chlorite schists ‘showing varying degrees
of alteration, and believed to be.volcanic ‘in: origin; fine-grained,
light grey congIOmerate or voleanioc breccia, containing pebbles or
sme.1l bombs up to 5 millimetres in diameter; and bleok graphitic “schist.
Of these various rock btypes the graphitic schist appe&rﬂ-to be the only
- one with a definable area of occurrence. It has been found only near
the south contact of the mountains, and is in many placeS, but not

' everywhere, the first rock encountered on entering them.

In addition to the rock types enumerated ebove, the-
assemblage is cut by basic intrusive rocks of at ledast two ages, and
. by-dykes and masses of intermediate rocks, meny :0f which when seen in
1solated exposures can only-be differentiated with dlfflculty, if'at
all, from some of the rocks of the group they cut. -

Outcr0ps do not in general occur.in- the 1nterstream
sreas, and a§ the main brooks flowing from thé mountains are between &
and 1 mile apart it has not been possible to project llthologlcal
horizons from one stream to.another, particularly as variations in the
rock types are not distinet, and, in addition, are complicated by the
presence of small intrusive bodies. 'As a result, faulting in the rocks
¢f the mountains, unless it is post-Carboniferous and displéces the
south contact of the Cobequid complex, or unless it displaces the con=-
tact between the earlier and later groups of the complex, cannot be
safely appraised. Thet significant faulting has ocourred is well in-
dicated by zones of considerable Bhearing, and, in places, by the ex-
.posure -of & fault plane. In no instance, however, except ac noted
above, ocan the amount of displacement be estlmated, and no such feults
were observed within the area of the mep accqmpanylng thls report.

Thin sectlons were made from a number of rock specimens
from this group, none of which was known definitely to be of sedimentary
origin., Under the microscope, several of the sections indicated by the
extreme angularity of the constituent greins thaet they were probebly
derived from specimens of fine-grained tuffs. Highly chloritized rocks,
generally termed "greenstone" in the field, did not display, in thin
sgqtion,_features diagnostic of either extrusive or pyroclastic origin.
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large, shadowy messes of verieble texture and composition couid: bew-u i
recognized in & general mass of chlorite, but.whether they xepresented
fragments in a brecc:.a s Or, altered phenocrysts in 8. porphyry, could
not be detemlned. R ) P : -

Black, graphl'bm solns'b, as’ previoﬁs’ly m,ent:.oned,‘ocours
cOmmonly near the contact of ‘che Cobequld complex with Carboniferous .. -
rocks on the south. The rock'is very fissile and usually. extremely
friable ,‘a'lmost'approxlmatlng e fault gouge. Graphite, which gives-: .,
the rock its colour, ocours as a thin coating on the parting plenes - .-
of the sch:.st.‘ In no place :LS it exposed over - a ,width greater than 20
or 30 feet, and is usually in contact ca the north with grey, massive,: -
sedimentary rocks. The schist is believed to represent a zone of ocon-
siderable shearmg in rocks originally.similar to those found to the
north of it, and probe.bly indicates an almost east-wost fault near the
southern edge of the mounta ins.

- Correlation ~of the rocks *of this*‘ymmger group» with:, .+ 1«
others of lmown age is. very difficult. Plent stems have been: i‘oundr in )
the sedimentary members, but. those examined by Webne- Bell ‘Were not .
determinable.l” Fletcher called the sedlmenuary assenﬂbla.ge o:C Cobequid

- r ‘.". IR Dok

1 Bell;,',W.A.- Geol Surv. Canada personal cozmumoatlon. : .
1
. . - ,1 . N

s " a2

'''''

Mountams Devo,nian, but d:Ld not subdlvide 1’0.‘ In. th‘é"detaired studij‘ -
of the Nlctaux-Torbrook ir\on* district, E.Re Farlbault, in 1921, found

a group of degid. extrusive rocks. interbedded with sletes and shales _‘j' o
about a m:.le south of the South Mountaln iron bed.2 Sqnev[rhere neayr

,.'_ . L sd e P e

2 Faribault, ‘E.Re; Geol.' zgprfr. Canads., personal .ciommuhication,.
'.. ?’ Lo g ' w‘ - ":" f . ‘ . ‘ ‘.

these extrusive‘rocks is the contact be’cween the very similer sla.'bes
of Devonian age and of the Gold-bea.ring .series, and it was not. es-r
tablished whether. the lavas formed a part of the ‘former or the latter.
Should these voléanic rocks be correlatives’of the ‘Dévonian of the- .
Nictaux-Torbrook -basin, which may be cons:Ldered Qulte possrole or: even
probable, as extrusive rocks are not found elsewhere in the Gold-bearing
series, & Devonien age for the intermixed sedimentary: and’ voléanio rooks
of Cobequ:.d MOunta:.ns is at least strongly suggested. On the besis ‘of
contact relatlonships observed wzth:.n the mountains thomselves, the sed-
imentary-voleanic, group is younger then thet. group of sedimentary rocks
previously described -~ which has a better then average chance of being
Silurian - and is older than rocks of ,Pennsywaman age boumd:.ng 1’0 on
the ‘'south., ’ . L w

e e S
T foualc

[N M TR

'intrusive"Rdc']is- ' N R

. e
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e ' ‘I‘he 1ntrusive rocks of Cobequid Moun'bains cmpose two
groups, nemely, minor 1rregular intrusive bodies pf basi¢ to intermediate
cmposrbion, and batholithie intrusioms, usually of granitic composition.
The first group compr:.ses rocks of twe ages, the earlier of which cannct
always be distinguished from voloanio rocks.

“Minor Intrusions. W:l.thj.n the area covered : “uy -the age:
compe.nying map fresh, diabasic, :.ntruaive rocks are extremely plentiful -
along both®sides of:Great Village Rivor horth of Old Mount2in mines, on-
the upper parts ‘of Rookland River, and, less commonly, on Cumberland and
Matheson Brooks. A%t these localities the diabase oceours &s irregular
masses, uSually only about 100 feet across, cutting earlier sedimentary

f




5.

or volcunic rocks. On the road from Londonderry to River Philip,
and about 3 mile south of the north boundary of the map-area, an
older, very much chloritized rock is in sharp intrusive contact
with sedimentary beds, and in the same exposure is cut by the later,
fresh diabasc. Except for the intrusive nature of its contact, the
chloritized rock might readily have been classed as volcanic, and it
is probable that elsewhere other, similar 1ntrusive bodies may h&ve
been incorrectly mepped as volcanic rocks.

On Pine Brook, a feW'hundred feet north of a zone-of
jiron corbonates, well-bedded shales are intruded by a light grey, :
dense rock determined under the microscope to consist of & mass of
. fine guarbz crystals and o few small flakes of biotite lying in a
finer groundmass of meinly sericite with some carbomgtc. Rook -
similar to this hes been found on high ground to the immediate west
of the workings of 0ld Mountain mines, but no relatlonshlps W1th
surrounding rocks could be determined. '

Bathollthlc Intruszons. Rocks of this- group includs,.
in the order of their prevalence, granite, granite-gneiss, diorite, -:-:
granite porphyries,  syenite, quartz diorite, and pegmatite.: Within -
the area of the accompanying mep coarse granlte is exposed on' the
Cumberland Brook road & short distance north of the headwaters of
Cumberland Brook, and represents the southermmost limit of a granltlc
body extending to the north side of the mountains. Althourh no other
body of batholithic diménsions is known within the.map=-area, at
several places the volcanic and sedimentary rocks are intruded by
sme.ll bodies of granitic rock, whose presence is {ndicated more by -~
the elteration of the older rocks, chiefly by granitization or lit-
par-1it injection, than by the extent of the intrusion itself. Such
areas occur on Great Villege River north of the mines; on the high
ground between Great Village and Rockland Rivers; and on Folly River
near its forks, just south of the north boundery of the map-area.
These intrusions, in their present position, have no béaring on the
iron deposits, although it is probable that the solutions responsible
for the formation of the primnry ankerite bodies were related to one
or another ‘of them.

K

Pennsylvenian .

The rocks of Gobequid Mountains are bounded on the
south by reddish brown conglomerates and sandstones of Pennsylvenian
age, whose correlation with. other Pennsylvanian groups in the pro-
vince has not been satisfactorily worked out. Separating the
Pennsylvenian strate from the Cobequid complex is an angular uncone
formity of considerable megnitude. Although the extreme straightness
of the south boundary of the Cobequid rocks might lead ‘o the assump-
tion that the contact is along a fault, such is not believed to be
the case. That a fault exists on the south side of the mountains is
grented, but it existed prior to the sedimentation represented by *
this Pennsylvanian group. The actual contact between the rocks of
Cobequid Mountains and the Pennsylvanian beds hés been observed on '
Folly River and on & branch of Carr Brook some 25 miles to the‘west.
At both localities the basal conglomerate of the Pennsylvanian is
composed entirely of material derived from underlying Cobequid rocks.
Similar relationships werc found on two other brooks without the
actual contact being exposed. Two, small, isolated masses cf Penn-
sylvanien beds have been located within the mountains proper, and at
both places contacts are exposed, 1ndicat1ng a large angular uncon-
formity and exhibiting lithologioanl characteristlcs snnllar to’ those
Jjust described.
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o The Pennsylvanian rocks have no bearing on-the iron
deposits. ‘ ' ) '

"riassic
. :

The Pennsylvanien rocks are in contact on the south -
with bright red sandstones and conglomerates of the Annapolis forma~
tion. For the greater part, if not all, of the distance between
Debert River and Five Islands this contact is a normal fault with a
downthrow on the south side. The Triassic rocks have no bearing on
the iron deposits. ' ' ' '

—

MINE WORKINGS °

In the interval between the inpuguration of mining in
the district, nearly o century ago, and cessaticn of operations in
1908, activities were extended to three principal areas. Although
it is not always, or even often, .possible to determine at what period
any particular work was done, yet the exccllent series of ‘plans and
sections submitted by J.,E. Woodmen in his report of 19091 give a
clear impression of thé total extent of the workings in 1906, when he

1 Woodman, J.E.: op. cit.

visited the district. These will be'disbussed ffqm west to east.

' : ‘ ‘West Mines.

The West mines include those workings between Mertin
and Cumberland Brooks, and those on the west side of the latter. Work
apparently began in these seetions about 1874, and was cont1nued until
operations in the distrlct ceased.

West of Cumberland Brook work was carried out, and then
discontinued, at & relatively early date. Three levels were driven
into the hill from the brook valley, the upper one being about 1,000
feet long. Iwo bodies of ore were mined, the most westerly lying
between the surface and the upper level about 800 feet from the portal,
and the more easterly between the surface and slightly below and about
300 feet from the portal of the intermediate level. As work was
usually discontinued dovmward when unaltered carbonates were encountered,
it would appear that the line separating enriched ore and umaltered
carbonate lay about 150 feet below the surface of the hill.

Between Martin and Cumberland Brooks more concentrated
mining has been done than in any other section. One level, No., 5, is
e tunnel driven through the ridge a distance of about 4,300 feet, with
portals in each brook valley. Altogether three adit levels, Nos, 5,
6, and 7 (numbered downwards), open out into Cumberland Brook Valley,
and four, Nos. 2, 5, 6, and 7, into the valley of Mertin Brook. The
levels are about 100 feet apart vertically, with none between Nos. 2
and § levels. For inter=level hoisting, three shafts wire sunk in the
line of workings, each rénching the lowest level at thas place. The
Jemme shaft, about 600 feet west of Martin Brook, reached three short
blind levels below No. 7; the McClellen shaft, about halfwey between
the brooks, was sunk to & depth of one level below No. 7; and the
Dufferin shaft, 1,425 feet east of Cumberland Brook, reanched two levels
below No. 7. In addition & number of shallow air shafts reached the
upper levels only.
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The mineable ore apparently extended to quite wverying
depths in different parts of the section between the brooks. It
reached its. greatest depth about 600 feet west of Martin Brodk, 'in"
workings tapped by.the Jamme shaft, where ore was stoped to 300 feet
below stream level. This ore shoot wes epparently small, as it was
mined for less than 150 feet from the shaft. At 1,500 feet west of
Mertin Brook unaltered carbonate was found apparently closer to the
surface then at any other point, mining having been carried to a
depth of .only 50 feet below the surface. Beginning just west of the
Jomme shaft is & zone 1,200 feet long in which no mining was done
below 150 feet fram the surface. Between there and Cumberland Brook,
however, mining was extended over large sections to depths of 150
feet below brook level, and, according to Woodman, did not in eall
cases bottom in unaltered carbondtes. .

0ld Mbuntain Mines

This section, in which scme of the earliest, as well
as the latest, work was performed, lies on the steep west bank of
Greet Village River about 3,000 feet north of the bridge on the Base
Line road. Although not generally included in this group, a2nd not
commected with it by underground workings, for convenience the open-
ings on Cook Brook will also be dealt with in this part of the report.

The Cook Brook workings consisted of three levels,
each with two openings, one on the west side of the valley and one on
the east. The workings were not extensive, the upper and longest
level being driven 600 feet on the west and 450 feet on the east.

The intermediate level was apparently exploratory and was driven only.
a few feet on the west and about 150 feet on the east. The lowest
level, because it had to surface considerably downstream fram the ore
zone, was quite long on both the east and west, but apparently just
reached the ore zone. It is not known how much ore, if ‘any, was ob-'
tained from these workings, but there are no indications of & narrow-
gauge railway to the workings, suggesting that production had been
small.

On the west bank of Great Village River, six adit
levels were driven, Nos. 1 and 2 belng at the same: elevation, but un-
oonnected. Of the others, No. 3 is the only one of any extent, Nos.
4, 5, and 6 being exploratory holes driven a short dlstance into the
hillside.

No..1l level was driven 900 feet into the hill from &
point 250 feet above the river, and apparently was not at any point
more than. 50 feet below the surface, which flattens after the steep
slope from the river. Mining was carried out along this letel,
meinly from & series of open-cuts from which the broken ore wes
dropped through chutes into the level and drawn to the portal. Caved
ground is quite extensive along this level, indicating that mining
we.s carried almost to campletion between the level and the surface,

No. 2 level has its entrance about 600 feet north of
that of No. 1, and, as mentioned, at about the same elevation. ' The
workings extend about 1,000 feet west of the portal. No open-cuts
were made above the workings, but the latter may be traced qu1te
easily on the surface by e succession of slumps.

No. 3 level liss about 80 feet below No. 2, and is
connected with it by one hoisting shaft near the west end. Ome
large open-cut was apparently mined by discharging into this level
in a section not tapped by No. 2. The adit is in such a condition
-as to suggest that with a small outlay the mine could be entered,
end indeed it was entered as late as 1938, but the portal has since
caved.
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_ Below Noe 3 in the north and No. 1 in the south are
Nos. 4, 5, and 6 levels. These are driven 300, 120, and 40 feet .-
respectively into the hillside, but are not comnected with workings
of & productive nature. It is understocd that work wes ‘being done ":»
on these levels when operations ceansd. -

EaSE_MJ.I‘:-e_E

The Fast Mines district lies about 5 miles east of
the village of Londonderry, and at one time was connected with East
Mines Station on the Canadian National Railwaey by a full-gauge-
railway, which wes used to transport the ore vo Londonderry for
treatment. Work was apparently commenced in this district quite
late in the history of the mines, and was being carried out when
operations ceased. At the Fast mines there were two sets of openings,
the westerly, called the Gory Brook workings, ccommnected directly with
the full-gauge railway line, and the easterly,” or Weatherbe Brook
openings, commected with the Gory. Brook workings by & 1..rrow-gauge
railwey. In addition, the roadbed for another railway was being con-
structed to a poin® about 1 mile west of Gery Brook when work cee.sed.
No workings were driven at the latter point.

Gory Brook Workings. The main cpening of these work-
ings was on the hillside directly north of a loading trestle at the
end of the full-gauge railway. From the adit, levels were driven
north 700 feet to the ore zome, from which pcint 1,500 feet of east-
west workings woere cut in the ore. Several open-cuts exist along
the ore zone, two at least of which must have been mined by discharge
into the work:.ngs below. Seventy fivs feet below the worki.:s'tapped
by this edit is another level whose work ings have an east-west extent
of 3,000 feet, and whlch wa s apparen ly entered from another opening
on Slack Brook, about & mile west of Gory Brock. Ore from this level,
however, was handled from the Gory Brock adit, being hoisted to the
upper level in a shaft near the ore and north of the Gory Brook portal.
Apparently this 1ower. or Slack Brook, level was driven mostly in
unaltered carbonates with smell pockets of ore. '

Weatherbe Brook Work: ings. These workings are on
Weatherbe Brook, about 5 mile east of the Gory Brook workings. Two
‘parallel zomes, about 1, 200 feet apart, were tapped from the main adit
on the brook, the northern zone being worked almost emtirely from
underground workings and the southern by large cpen-oubs and under-
ground workings. Ore was won in places at a depth of 150 feet below
the surface, but deeper levels apparently did not find any. It is
believed that & dump at Londonderry of sore thousands of tons of ore
was derived either from the Weetherbe or the Gory Brook workings, as
it is.piled where. it would have been dumped from the full-gauge rail-
.way over which East Mines ore was brought to the furnaces. -

Anker ite_‘Quarr jes

Although the early operators did not consider ankerite
an ore, yet that material was quarried extensively for use as a flux
in the furnaces, in liew of limestone that would add no extra iron to
the melt. The ankerite was obtazined Pro'n two localities, one et Old
Mountein, and one at East Mines. :

Two quarries were operated at 0ld Mountein, the largest
in a steep oliff face of the west benk of Groat Village River, and a
little to the south of the mine workings there. The quarry :utting
was same 30 feet wide, with a difference of elevation -betwe:a top and
bottom of about 120 feet. The bottom of the guarry was about on the
level of the roadway aleong the west river “@nk. The second 0ld Mountein
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quarry is on the flat top of ‘the hill, and althoughioriginally: -
operated as an open-cut quarry was finally comnected to- thocunder-
ground workings of No. 1 level. It is of interest in that, al--
though normal aikerite was obtained from the quarry, yet.the mine
workings below it obtained some enriched ore.

At East Mlnes one of the eastern open-cuts of the
Weatherbe Brook workings is marked on Woodman's plan as "ankérite ~
open-cut", It is essumed, although no other- mention is made.of i%,
that the material from this cut was used as flux, as was the material
from the quarries at 0ld Mountein mines. This open-out is located
on a relatively flat piece of ‘land, about 400 feet east ‘of Weatherbe
Brook, and is surrounded on three’ s1des by open—outs from which irqn‘

T

ore apparently was obtained. ' . o S E

PROSPECTED AREAS

In addition to those sections in which actual mining
we.s performed, some work of an exploratory nature has been done in
various other parts of the district, both by the companies dperating -
the Londonderry mines prior to 1908 and by individuals and companies.
at later dates. A summary of this work and the results, if any,
will be given, traversing the district from west to east.

Metheson Brook Section .

""" Metheson Brook is about 1% miles west of Cumberland °
Brook and is not shown on the accompanying mep. In 1942, two parties
prospected the immediete environs of the brook, one under Mr. Bernard
Sky, operating for himself, and one under Mr. GeOrge Coolan, operatlng
for the Dominion Steel Compeny.

The first-named party sank two shallow pits three~
eighths mile apart, east and west, on Whetstone Brook, 8 tiny trib-
utary from the east of Matheésop Brook, and 1 mile north of the Base
Line road at Mr. W. Carroll's farm. In the western pit, about 200
feet from the confluence of the two brooks, was & north-south striking
vein of oxidized iron earbonates ebout 6 inches wideé. The eastern pit

- showed some oxidized barbonetes on the dump, but no vein could be
found in the pit..

. . » P
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Coolan's party sank seversl shallow pits on the rlat-
top of the mountein about % mile west of Matheson Brook, and about
a mlle north of the Base Line road and ‘in additlon drove a short adit
into the hillside o ‘the west bank of the brook at & point where the’
flat top of the mountains gives way to’ éteep glopes down to the lower
lend to the south. _The.first-mentioned pits ‘Were purely exploratory,
and, so far.as is known, nothing was found.‘ The short adit wa.s driven
at a point where several stringers ‘of specularite were visible on the
cliff, and a few more stringers were,, expoeed in the adlt but nothing
to approximate commercial ore.
il . .
. Derry Hematite

o
“pres

About mile north of 0id Mountain mines, and on the
steep north bank of a tributary of Great Village River, a body of flinty
black hematite was discovered 1ying between the almqst vertioal contact
of fine-grained diabesé on the north and sedimentAry rocks on the south,
An open-cut was sunk 10 or 15 feet on the outorop of the ore and an
adit driven to inbterseect the body from a point farther down the hill-
side. A bore-hole wa.s then drilled at an angie of’ about 45 degrees to
intersect the ore-body at'a depth of ‘apound 200 feet, ‘at’ ‘which depth



~

RN T oo
3 e . MM%"W&'.v{.i'[

e -10-

i "‘)'; e L > .
the disbase wos entered without encountering any ore. No further
work was done thereafter. ;

Section Between Great Village and Folly Rivers

Of this section, Woodmenl says: "Althougl the iron-

%

! Woodman, J.E.: Op. oit., p. 160.

bearing zone has long been known to extend through the country be-
tween 01ld Mountain and East Mines, little has been done to explore
it., A few short drifts » such as the Drummond, Ferguson and Boutilier
levels have been run, but no attempt appears to have been made to
follow the ankerite and .siderite for any distance. This may be be-
cause of an evident scarcity of brown and black ores, compared with
the abundance in earlier years on Old Mountain and thence wcstward.

On the hill between the two branches of Great Villa.ge
River? are a number of shallow pits as well as short levels.

3 Great Village River and Rockland River, on the map.

cara

Thence eastward a few pits have been sunk to ore; but there is no
underground development, except on Weigh-house brook, eceescecese
The extent of this is not known, but it is not greot.

e With the exception of two. caved adits, qne at. the e

. head of'a “sme1l brook entering Rockland River just north of London-

‘derry, .and the other at the head of -the-middle of three forks of a
branch of West McElman Brook,® there are few signs today of any work
having been performed in this section. The first-mention,ed Ybrook
may be the "Weigh-house Brook" of Woodman, no ‘brook :being known by
'bhat neme today. .

Pine Brook - Totten Brook Section

. Yy
o Pine Brook lies & ln.ttle over. & mile ‘east of Weatherbe
Brook and Totten Brook about 3 nile east of it, This section, there-
fore, is a direot continuation eastward of‘ the ,Bast’ M:mes district,

T K large body of ankerite was discovered early in the
oentury near thé' top-.of -the steep east bank of Pine¢ Brook and about
2 mile morth of the. gontinuation of the Base Line road. About 500
- Peet enst ,of this’ eXpesure & small open-out into a hillside showed

- the body 4t this’ point t6 have a width of et least 70 feet, with

' gcattered isolated exposures nearby indicating that the width might
be greater. On the steep bank of Pine Brook, and 45 feet below the
first-mentioned exposure, & short adit was driven into the hillside,
and apperently mostly in ankerite. The length of this level is not
known, but it would appear from the size of the dump to be about 80
to 100 feet long. The writer was informed by local farmers and by
Mr. Coolan that this section was being developed when 0peratn.ons
censed over the entire district. e i

About 2 mlle ea.s‘b of Pine Brook,at the point referred

to above, and extending eastward almost % mile to Totten Brook is e
low, linear swamp 200 to 400 feet wide, having an elevation only &
few feet above Totten Brook, and known locally as Peter Totten
Meadow, Exposures of massive iron carbonates, both with and without
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oxide enrichiient, hed been discovered along the steep north side of
the meadow, and several trenches and one small open-cut were dug in
“them. Where énrichment has ocourred the ore was of good grade, and
“the smoll amount .of it hauled to the furnaces was of considerably
betﬁer grade then that obtained from Bast Mines.

LTI
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P 'So far as is known, no.other prospecting has been
done in the distrlct.
IRON DEPOBITS '~

The deposits of iron ore.are apparentlyl oxide en—:

1 'The possibiIities of thée enriclment being due to processes other
then those of surface waters will be discussed on page 21.

R

richments, by surfaoe we.ters, of lent;cular masses of iron-bearing
carbonates, of which ankerlte, a calcium-megnesium~iron carbomate,
is most. conmon.,” Owing to the .inmaccessibility of the deeper work-
ings, carbonate below the gone of oxidation and enrichment has not
been observed by the writer, énd is deséribed by Woodmen merely as -
"spathio ore.and ankerite" (siderite and ankerite), terms that may
be used to:.cover the possible carbon&tes .present in depth, or, on
the other hand, to indicate more preciseiy that both are present and
have been observed. i )

i
'S

In general the unenriohed carbonates have no possibil-
ities as ore. This statement, however, may be amended to-admit that
a body of siderite of lerge size and free of ankeritic impurities
(two conditions that are not at present known to exist 1n this dis-
trlet) may be classed as a 1ow-grade ore . of iron: . z

e A possible use, other than.as an ore, exists, however,
for ankerite. During the period of prodpction at Londonderry no
limestone was used in the furmaces as a flux, ankerlte being used
exclusively for this purpose. Limestone, of course, added no iron
to the melt, whereas ankerite, carrying from 10 per cent or )
more - of metallic iron, often added considerable amounts of thls -
metal,. and apparently wa's 25§ satlsfaotory 88.8a flux.' LRy

' Primary Carbonate Bodles

-

" The prlmary carboa te bodzes lie in olose prOX1mlty
“to, and almost strictly parallel with the pre-Pennsylvanian fault =
merking the south face of Cobequid Mountains. The bodies are & -
series of roughly parallel lenses, whose boundaries in detail are
exceedingly irregular. Fragments of country rock occur throughout
the carbomate méss, but show no signs of having been brecciated to -
their .present - shape. The carbomate crystal grain varies from quite
sugaryg,with ebout 5 millimetre grein size, to coarsely crystalline.
The width of thé: carbonate bodies veries fram mere stringers to
me.sses 50 to 100:feet across. There are no signs in the ocarbonate
of banding or other structures such’'as might indicate beddlng ine-
herlted from replaeed sedimentary rocks.

The above features, together with the fact that at
no place were clean fissure walls found bordering the carbomate,
suggest that although access was undoubtedly provided origimelly by
fissures yet the actual formetion of the carbonate took place by
replacement of the rock bordering the fissures. The coarse grain
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of the carbonate in places cannot be considered as detrimental to
such a theory, as occurrences of equally coarse-grained carbonate
are known elsewhere to be entirely the result of replacement.

The deepest-w‘orkings, and in fact all workings that
were sunk below the zorne of enrichmemnt, bottomed in umaltered car-
bonates., This fact alone may be considered as strongly favouring
e hypogene origin for the carbonatc bodies, and such e theory was
also held by Woodman. He, however, mentions one fact that might
militete aganinst such e theory, although it does not sway him,
pamely, that he was umable to find carbomnte erossing the beds of
brooks, even where well exposed on the slopes above them. The
writer paid particular attention to this statement when troversing
streams that ocut across the ore zones, and found that no stream had
a completely solid section of rock across such zones. When it is
remembered that the carbonstes are much softer than the ‘country
rocks of the mountains and much more soluble, the flat statement
that massive carbonmate ‘bodies do not cross the brooks cannot be
accepted.

Granting a hypogene origin for ’che carbonp.te bodies,
the actunl source of the carbomatizing solutions is not immedidtely
apparent. The assumption is that the solution emanated fram same
not too distant igneous mass during its period of intrusion, Al-
though.in parts of the iron belt granite is either exposed nearby
or its proximity is suggested by other features yet in other egqually
productive sections the nearest known granite is several miles away.
The diabasic intrusions are not at all plentiful in the carbomate
zones, in fact certain sections of the iron belt are almost unique
in the camplete absence of such rocks. The minor intrusions of o
intermediate camposition, however, have only been definitely estab
lished in the Pine Brook section, end are believed to exist in the
0ld Mountain section. Mention has been made of the difficulty, .
barring aotual exposure of an intrusive contmet, of differentiating
these rocks from some of the voleanic rocks, and it mey be assumed
that rocks of this type are moreé plemtiful than: can be definitely
steted. Thin sections taken from the only known intrusive body
shows . the presence of carbonate as a very late interstitial mineral,
but with nothing to suggest that it has replaced an already consol<"
idated rock. The writer, however, considers these facts suggestlve
of a relatlonship rather than as conclusive evidence of such.

The age of these various intrusive rocks is not def-
initely established, but they may be considered to be related to the
main batholithic intrusions.of the province, which are believed to
be Devonian. An establishment of the age of the intrusive parent of
the carbonatizing solutions would define an earlier or concurrent age
for the.fissures that gatve access to the solutions. As these fissures
are believed to be connected in age with the main fault of' the south
face of the Mountains, the time of uplift of the mountain blook by
faulting oould be similarly defined. .

As was mentioned. previously, the composition of the
carbomate below the zone of oxidation and enriclment is not known.
It would be of considerable value to know whether it is ankerite and
whether the known occurrences of siderite are the result of supsrgene
processes; or whether mixbtures of enkerite and sideritve made up the
primary bodies. The reasons will be clear, because if the former is
true no bodies of siderite (which as mentioned above might be con-
sidered & low-grade ore) will be found below the zone of ground water
enriciment, whereas if the latter is true lemnses of siderite might go .
to any depth reached by the oarbonates as a whole.

)
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Mention should be made of two accesaory minerals
ooccurring in the carbonates. Pypate is occaglonally present in
tiny euhedral crystals. Thaet it is not present in any quantity
"is shown by extremely low percenteges of sulphur in the various
analyses quoted in Woodmen'!s report. Thé other mineral, specu=-
larite, is extremely plentiful in places. It occurc as veinlets,
seams, and isolated needle-like forms. Under the microscope it
appears in part to have been deposited simultaneously with the
carbonates, and in part to be a little later. The former
relationship, if well substantiated, would aloie indicate a
hypogene origin for the primary carbonate bodies.

Enrichlment of thr ‘arbOna be Bodies

The weathering of the carbomate bodies, the sube-
sequent transportation downwerd of iron-rich solutions by perco-
lating surfade waters, and the later depozition in the carbonate
bodies of various iron oxide minerals from ‘these solutions, gave
origin to lenses in the carbonate that could profitebly be mined
as ores of iron., The products of this supergene enrichment are
mostly forms of limonite, together w.th small amounts of hematite,
and possibly some siderite. Mention will be made in this section
also of occurrences of specularite as & minor primary constituent
of the carbonate, mainly because such occurrences definitely
"enrich" the rock, and might cOncelvably be plentiful enough in
any one placé to raise an otherW1se low-grede carbonaete to the
status of an ore. -

- When it is.remembered that mining 0perat10ns were
pursuednin‘thls district, feriabout 80.years, it is inevitable.. ' -
thet & number of terms descriptive of the ores should come into
local usage, and be well understood by those femiliar with the
district, although heving & very inexact application if used in
apy other mining district, Where no confusion can exist, these
locel terms will be reteined in the description of the ores.

Types of Ore. Paint ore is yellow-brown, earthy,
ochreous limonite, and 18 found on or within a few feet of the
surface., Bottle ore is hard, black, botryoldal limonite or
goethite,” and was found either as residual bodies in the soil

1 - :
An enalysis for combined. water was.made by the Mineralogical
Section, Geological Survey, on & specimen of bottle ore found
on a West Mine dump. The results showed the mineral to be
intermediate between limonite and goethite; the Omelned wa ter
content being 12,3 per cent.

- o aparn  wmE g vy

overlying ore-bodies, or as caviby fillings in the rock close to

the bedrock surface, Red ore is, es might be suspected, red, earthy
hematite, and was rather uncomon, White ore is sideri*te sufficiently
free from ankerite to be classed as a low-grade ore. Specular ore
or specularite occurs as thin, platy deposits in cracks in the
carbonate, and also as needle~like aggregates in solid carbonate.
Woodmen states that it is a surface mineral only and is not found
at any depth, a statement that is somewhat out of keeping with its
kmown high temperature origin. Brown ore and black ore are terms
used in Woodman's report, which the writer finds rather confusing,
as specimens of ore satisfying both these descriptions have been
found to be essentially the same, namely, a hard sinbtery mess of
limonite replecing, almost nsompletely, the carbomate that origlnally
mede up the rock.
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Bottle ore and paint ore, as mentioned, were found
only close to the surface, and generally over the whole mined oxtent
of the district, but the former was particulerly plentiful in that
part of West Mines between Cumberland and Martin Brooks, Bottle
ore carried about 57 per cont iron and paint ore 35 to 38 per cent,

Of the specular ore, Wcodmeun1 says:

pY
Woodman, Je Ee: Ope cite, pe 152,

"Another fairly superficiasl ore is the specular,
Doubtless it should be called specular hemotite; but its streak is
brown rather than red, often even yellowish, and it ocontains a
veriable percentage of water, There is need of a variety name to
designate such a mineral. The specular ore is fine to coarse, and
occurs in form from thin filements and stringers in other ore up to
large pockets of meny tons, Like the bottle ore it is one of the most
recent formations; but it is in far larger amounts than the former
and does not line cavities but forms a dense mass. It is developed
locally, owing to causes which are not apparent. In some instences .
it is near igneous rock, which, however, long ahtedate its formation.
In others it has no eunviromment which might be used as & clus., Thus,
analyses of the Totten Brook old wérkings at East Mines show a
comparatively large percentage of specular ore, while westward toward
Slack Brook there is little, limonite being the oxide. 1In this case
proximity of igneous rocks might at first sight appear to account for
the change to speoular ore. But in the western part of the property
now worked -~ Cumberland Brook and West Mjine - the ore west.of: the--
brook cOnsists of & mixture of ankerite, siderite and speculer ircm.
evssensess In this case intrusives could under no circumstances have
influenced the 0res. seeesses"

Specularite is & high temperature mineral, and as such
may be produced by primary igneous activity, by hydrothermal alteration,
or by deep-seated metamorphism. At Londonderry specularite is in part
oontemporaneous with, and in part slightly younger than, the primary
carbonate bodies. The latter circumstence, however, cannot be :
considered as proving that the specularite is not in all cases
related to the primary carbomate bodies in origin. Considering all
these circumstances, it is difficult to see why this mineral should
be limited to gones near the surface. However, as the writer has
in no case had access to parts of workings other than those near the
surface, Woodman's statement that it so occurs must be accepted.
Regarding his statement thet it is a hydrous variety of specularite
with a brownish streak, the writer has often obtained such & streak,
but in no case has been convinced that the specimen tested was free
from limonite, which could be deposited between the lamellae of the
specularite and be secondary after it; in all cases the rock
surrounding the specularite containing considerable limonite.

As Woodman remerks, specularite is very common in
the Pine Brook-Tottem Brook  district, particularly in the old
workings on Peter Totten Meadow, It has been observed in fair
amounts in dump rock on Cumberlend Brook, and may well be much
scarcer in the interveming sections than at these extremes. The
writer would suggest that the non-proximity of intrusive rocks on
the surface does not necessarily indicate that such intrusive rocks
are not nearby in depth, and it may well be that the zones showing
abundant specularite in the carbomate are in reality closer to the
parent source of the carbonate (and specularite) than are those
zones in which the minerel is less cammon. :



Apparently otherwise unenriched carbonate may contain
enough speculerite to class the rock as a whole as an ore, as
Woodman mentions on the west side of Cumberland Brook. This would
be the oﬂly case in which such a clessification could be applied to
the carbonate where unaffected by supergene enrichment. If e
hypogene origin is accepted for the specularite, as it must be, ‘
Woodmen's statements notwithstanding, there is no reabon other than
local structure why such concentrations of specularite in the
carbonate ocould not be encountered at any depth regardless of the
level of supergerde enrichment., With the meagre information at hand
regarding the deourrence of this minefal, it would be exceedingly
difficult, if not impossible; to antidipate such concenhtrations.

 Anbther ore having loocal extent is the rod ore,
formed by entichmént of the carbomate bodies by red hematite.
Woodmen does not discuss any occurrence of this materiel, but mentiods
its presence. The writer found such an ore in place in the open=~cut
on Peter Totten Meadow, & vertical body of red ore-consisting of
hematite with some limonite lying against a similarly oriented body
of black-brown limonite. Some enrichment by hematite was also
" observed in an open=cut about 1,000 feet east of Pine Brook, but

there the hematite was present only in sufficient quantity to give

a red colour to the rock, -

' The above~mentioned enriching minerals, althcugh. of
considerable interest, and in same places the producers of very
superior ore, did not by any means supply the bulk of the mined
meterial in the district. This bulk consisted of what was known

as black or brown ore, and was nearly pure limonite, the original
carbonate having been almost lost in the enriching process. It
differed from the paint-orey which was distinetly a2 surface product,
in being quite hard and non=-ochreous, and in addition was often .
porous, With the exception of fragments from dumps, no such ore can
be seen in any of the exposed mine workings today, but a band of such
ore is exposed in the prospect openwout on Peter Totten Meadow, in
juxtaposition, as has been mentioned, to a band of red ore. So far
a8 18 known from the descriptions of mine workings, similar material -
was mined in depth in all the mines, and finally, in the deepest
workings, gave way to unaltered carbonmate, :

In & discussion of supergene oenrichment processes, iv
should be proper to mention processes of supergene de=enrichment, which
also took place, but fortunately on a very small scale. By this is i =
meant the deposition in an already slightly limonitized- carbonate:
rook of fresh iron-calcium-magnesium carbonate, containing less iron
then the rock that it replaced. Such processes may be suspected fram
the examiration of hand specimens of brownish to black ankerite
containing euhedral orystals of white carborate, and are proved by
the mioroscopic examination of thin sections taken from them. The
derk ankerite is found to have minute films of limonite deposited -
along cleavage and fracbure planes, and this material is replaced by
fresh white carborste containing no such limonite. It is also
conceivable, and in one place thought possible, that such a process
could replace the campound carbonates with siderite, thus resulting
in & deposit with a higher iron content than the materiel replaced.

Chemistry of Enrichment. Iron carbonates mey be enriched
by two processes - by oxidation of iron carbomate to limonite, which
increases the iron content of the rock per ton, but leaves unaltered
the iron content per cubic foot; and by replacement of all the
carbonetes present by limonite. Microscopic seems of limonite have
been observed following cleave.ge and fracture lines in ankerites
taken from near the surface, and it is assumed that during the
solution of iron from the upper parts, some oxidation to limonite
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occurs, the results of which are left in Yheo rock., The point may
be raised whether those rocks” thet are elmost entirely limonite
may not have bsen produced by oxidation rather than by replacement.
Specific gravity determinations were made on two specimens, one
ben.ng a surface ankerite compcwed roughly of 92 per cent carbomates

" and 2% per cent limonite, the other specimen being & highly en=

riched ore composed of about 8 per cent carbonates and 89 per cent
limonite, The results showed the ankerite to have a sfpecifio

.gre.vity of 2,9 and the limonitic rock of 3,1, If enrichment ‘were

the result only o ~‘dation of iron carbomate to limonite,
accqnpanied by soiution of sush calcium and wmegnesium carbonntes

" as were present, the resulting rock wouid have & specific gravity

considerably below that-of the enkerite, 30 it zs quite ¢ ient that
considerable -iron is added to the rock in the enricklment pr <ess in
addition to any. tha'b may be left there by oxida'b:.on of the iron
Ge.rbonateo ' . .

. The agents by whish iron 1? slmssomed and transported
are- (a) sulphuric acid derived from the Jrepthering of pyrite, and
possibly from sulphete deposits ruch 2 gypsum; :{(b) organic acids
derived from decomposing vegetable metter; end (c) cerbon dioxide
derived nainly from the atmosphere, but also fron the decomposition
of organic matlier. .

g

o Pyri’cei, al‘bhouga pwe:.ent ab a pr:r*nary mineral in the
carbonate bodies; oncurs in qt.&nti’b e €00, mmum to permit its being
oonsidered as & possible sourso of iuffi . cap smlphuric acid to

_‘account for the extensive soluiion thet has occurred. That “Sthe
- golution by sulphetesz has taken placs is suggested W\Woodmziﬂ’fa B

statement that & considerable increace in the amount. of sulphur
present in the ore was noted in the lowést. levelo west. of mebérle.nd
Brook, . - .

s . S S

“The possibil‘it‘y of overlying gypsum .beds supplying
sulphate solutions for thé transport of the iron must also be
considéred wvery slight. Rocks of Windsor age, the only gypsiferous
group in the Maritime Provinces s do occur on the flat mountain top
north of Five Islands, and some 29 miles west of Londonderry, but
no indications of such rocks have been.seen elsewhere oh the
mountains, nor do gypsum beds oocar there. Finally, had sulphete
solutions been at all aotive jn “ruil pert, ug *he jron, the consequent
deposition of the iron would give rise t2, considerable masses’of
other sulphates, particularly calcium sulphate, ‘by the replacement
of calecite by limonite, whereas such sulphur-bearing mlnerals are
extremely rare.

Organic acids, similarly, cannot be consideréd as a
principal factor in the solution of the iron, A swampy, wet terrain,
such as would be required for the formation of large quantities of
orgenic acids, camnot be assumed to have SXISued on the mountains
so close to their edge. And conversely, 1f the south face of ‘the
mountains had been elsewhere at the time of enrichment, or if the
ares to the south of the mountains had besn filled to. their level
by later sediments, then the differencer of relicf required to
promote water circulation to the depths at Whl@h enrlchment is

T

encountered would be la.ck:mgc

No such objections, however, can be produced to'a
theory of solution of the iron by carbonic acid, Ircn is soluble
as the bicarbonate, and as it existed already as thé carborate, a
smaller amount of carbon dioxide would be required %o’ effect its
solution ‘then would be necessary had it eiisted imany other form.
The supply of the solvent metorial would be unlimibted, as it existed
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in the atmosphere, and the presence of secondary carbonates of
caleium, magnesium, and iron in some of the slightly enriched
ankerites indicates that such solution was occurring, vecause
secondary carbomates are precipitated only from bicarbonate
solutions.

Iron as the hydrous oxide or carbomate, is precipi~ -
tated from a bicarbomate solution by release of pressure; by ocontact
with organisms requiring oerbon dioxide in their life processes; by
the’admixture of certain organic acids; and by encountering & minersl
- salt whose bass.o ro.diea.l is e:xchenged for the 1r0n in the biotrboute
solution. - :

) As a bicarbonate solution is essentially a solution

of one molecule of the carbomate in the presence of one molecule of
oarbonic scid, the latter being carbon dioxide in agueous solution,
it can be clearly seen that any lessening of the pressure on the
solution will result in the dissolution of the carbon dioxids,
leaving the much more insoluble carbonate in the water. 8Such a
release of pressure mey be obtained when the solutions reach the.
surface by way of a spring, or when, after seeping downwards through
dense rock with'some hydrostatic column behind them, they reach a

. broken or fractured zone where circulation is freer. -Such & gone
need not be anywhere near the ‘surface to Oi’fect a release of preasure
suffleient to de-carbena'bize the solutiOns.‘ FE e 0 vy :

~i
SR

: ‘he precipitaticm of tron: by oon*bact with organima
cannot be conai,dered es ‘4 method by which the bulk-of the iron was
predipiteted; ‘nor can sush ‘precipitation ocour -through the admixture
of organic acids, although both processes undoubtedly were responsible
for the fcrma.tion of minor amounts of lmonite in the upper. pe.rts oL 1,
the enriched rzones.’ SRR o i

. Preoipitation of iron by molecular exchange is in
effect replacement, and undoubtedly played a large part in the
formation of the limonite deposits. Undoubtedly- ‘both the caloiwm
end the magnesium carbonate in the ankerite underwent.such replace-
ment, 88 both minerals are almost lacking in the better grade
" limonite ores.- It is unfortumate that ores from the deepest zones
of enrichment are not awvailable today, at least with any certainty
a8 to their original looality, as without them it is impossible to
outline the actual processes by which the limonite came into its
present positions.

"Although the iron precipitate from &- bié’arbonate
solution is essentially in the form of the carbonate, the change to
- limonite ocours- in most cases almost coincidental with the original
precipitation. In fact, unless the change takes place immediately,
the resulting carbonate is very likely to remain as such unless a.nd
until aocted upon by oxld:.zmg solutions., !

Effect of Topography on Enrichment, The gemeral topo=
graphy of the district hes already been described. The details, '
however, vary oonsiderably in different parts, and will be outlined
in en attempt to derive a relationship between topography and
charaoter of enrichment. The discussion will, of necessity, involve
the consideration of factors on which but little information is at
present available, but will serve to indjcate that, in the writer's
opinion, topographic conditions have had a prime bearing on the
formation of the iron ores; that enrichment by limonite is found at
depths that in places are considerably in excess of ‘that of the
present water table; and that such enrichment in hitherto unworked
ore~bodies may reasonably be eonszdered to-go to similer relative
depths.
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From Ma’aheson Brook to:Ma ~t1n Brook the* south fe.ce 0&‘
the mountains is much steeper and more wugged then ellewhere..
Cumberland Brook crossed Bhe ore zone at about 520 feet above seas=
lpvel, and Martin Brook ab a'bou'b 550 feet,

Between Martin Brook and Great Village Rlver , the south
face of the mountaing smooths.out a bit, and rocky cliffs are absest
Cook Brook does not make much of an indentation in the mountain block,
In the vicinity of Greet Village River, however, the face of the
mounteins locally becomes quite rocky and steep - the river outting
e deep gorge across the ore zone at about 250 feet above sea-levels
The west bank of this river is much stedper: fand higher than the east

bank, having-about & 30 per cent grads« fer 1, OOO feet from the river.
' RIS AN :

. Great Village and Rockland R1vers are tdo olose
together to have any pronounced highland between ‘them, but along the
line of the ore zone the intersiream areca rises in places to almost
200 feet above the rivers, ‘

Between Rockland and Folly Rivers, %he slope of the
south mountein face is cons:,der&bly lower than to the west, and in
places is cultivated all the way to the relatively-flat top. of the
upland., Saltspring, West McElmon, and McElman Brooks cut fairly
deep gorges, the last rnamed having the deepest, crossing the ore zone
. 300 feetebove sea=leval, : The gorge ot by, Folly River is, hawever,
~rempriable for its very steep walls, more s¢-on the east than on .
theiwest, although the elevation of the river where it crosses ‘the
line of ore is not very different from cbhat of McEln_xan Brook.

: Fr'cm Fol,ly River 'bo P:,ne Broqk, the. salith’ Bhioe of *bhe

‘mounteins Hag about the lowest slope in the entire district. In
’c);n.s section elone, the Pennsylvanian conglomerates occur, at |
‘elevations almdst a's h:l.gh as those of ‘the rocks of ‘the mﬁunbains
themselves, Slack, Gory, and Weatherbe Brooks flow from the -
mounteins through very shallow gorges, or no gorges: at all, Pine
Brook, ‘however,” occupies & very deep and narrow gorge, thh particulare
1y steep walls on* the’ east, _—

e F_‘ast of Pine Brook the slopes of the moun'baln face’
increass consmdex‘ably to Debert River, where the south’ mountain slapes
are almost as rugged as they are in the Weet Mines:Bection.

The deepest enriclment wes encountered in the West. Mines
section, betweéen Cumberland and Mertin Brooks, and part:.cula.rly inthe
immediate proximity of these brooks. In this section the relief wa.g
more pronounced for & long distance then in any other, though ' -
precipitous slopes-are lecking. In-these workings, app&ren’cly wherever
ankerite was encountered above the limit of dowrward enrichr “nt it
ocould be cleassed as ore,

N b I ,..x'
opr e >

B At 0ld Mountain mines, although thé slopes of the sou*bh
face of the mounbtain are slightly less then in the West Mikes section,
yot the precipitous west bank of Great Village River'is much stesper
then any velléy slope at West Mines, Here the conditiong of en-
.richment are different fram those of West Mines. Bodies 'of carbomate
outeropping on the prescipitous slope and on the flatter ground near
the edge of the slopé are in places not enriched at: all, and were
querried as agkerite. Good, enriched ore wes.-obteined fé.rther _baok
from the preeipitous ‘$lopes, but the depth.of enrichmént is’ Mot known .
as mining was not ce.rrn.ed “bo tha. 'bottom of the enriched zone.;

Tagml
. A% Badt Mines tho ‘yone of enrichment was determ:.ned to
~ have a shs.lloWer depth than in any other sectlon of the district.
Also some carbonate bodies were not enriched and were quarried as
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ankerite. Here the topography is flatter than elsewhere on the
south side of the mountains. It is of interest to recell that .
when operations closed at Fast Mines e ra:.lway we.s being oons- -
tructed to' a hitherto unoperated part at the west end of the
..seotion, and a. short distance from the steep slope down to Folly"
> River. It may be assumed that the railway was not.being cons-
tructed without some ore having been discovered, even though its
exact location cannot be determined today. The topographical
.conditions in this new section would be strikingly similer to
those at 014 Mountain mines, insofar as the gorge of the river is
> concerned.

‘BEast of Pine Brook, the steep brook valley sides have
slopes again similar to those at 0ld Mountain mines. Here again are
large bodies of ankerite, on and above the slopes that have unders
gone very little enrichment. Farther east, in the Peter Totten
Meadow -section, there has been considerable enrichment in places,
_but no information exists as to its possible depth. - However, in
spite of & rather abrupt south face of the mountains south of Peter
“'Totten Meadow, drainage condl‘cjtons are not’ qu:.te similar to those
at West Mines where the ground- rises continuously from thé south
face of 'the mountains to the ore zone, whereas from Peter Totten
Meadow the ground to the south rises about 75 feet before it .
begins to slope toward the south face of the mounba:.n.

- The relationship between ruggedness of topography and
depth of the water table is quite apparent, as is also the relation~
: ship between the latter and the depth of secondary. enriclment.
..Ap'parently, however, a few other factors enter into the enrichment
of these ores, Ankerite, or unaltered carbormte, is found, and has
been ‘querried as stch, only in places where the water table may be
considered to be either exceptionally high or exceptionally low, in
other words, where there is very little relief, and where the reliefl
is almost precipitous. The deepest zones of enrichment were en=.
countered where the relief, although considerable, was not excessive.
. The'reasons for these phenomena ere self-evident. To obtain enriohe
‘ment by deposition of oxides from iron-bearing .solutions requireg
not only a eirculation of those solutions, but a moderately slow
_ ¢irculation, A speeding-up of the rate of cireulation would result
“in the solutions passing through the carbonate rock without deposition,
These faotors should heve an important bearing on any search for new
" ‘enriched ore-bodies, and will be discussed later.

It may be apr0pos to refer here to the prevalence, of
botryoidal limonite, or bottle ore, in that section 'known as West
Mines, This type of ore, which was found almost entirely as a
cavity £illing, and was restricted in occurrence, in quaptity at any
rate, to this section, was deposited when iron-bearing solutions
seeped into open spaoes. . Such openings in the carbomate rock would
postulate earlier solution processes, which may be construed to
indicate that these.were aotive over a deep vertical rangs. Such
an explanation would suﬁgest an exceptionally low water table. in
this section, and this 1s in keeping with the ékceptiomally low
levels of enrichment encountered. The prevalence of this mineral
at or near the surface might, therefore; be considered &s an
indication that a considerable zone of enrichment exists at that-
locality, Botryoida.l limonite, however, is not known to be plentie
ful elsewhere.

" Mineralogy of the Ores. It is propoaed to limit )
discussion under this heading to those ores collected in place by
the writer, and whose relationships are definitely known. This -~
limits the number of .specimens for study to those collected in the
Pine Brook-Totten Brook seotion. A suite of specimens colleoted
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there was analyzed by the Bureau of Mines, Ottawe, and it is
proposed from these analyzes to compute the minoralogical campo-
sition of each specimen. The ﬂnﬁly°es are’ given below:

7 nxJiIII' i f; T 3========5T=I
% o % % % . % v e % %

" Insoluble  £.56 1.74 1.9 00.16 0411 0,18 : 0439 0432
Fe 10.05 10,77 13,35 12,72 5735 23.60 13.75 35,09
Ca0 $27.99 29,10 22.46 50,21  0.50 33.58. 29,00 15.29
Mg0 12,01 12,02 9.05 11,01 C.36 0.80 9.80 1.86
cag 41,74 41.80 40.8¢ 41,88 5.98° 26,72 38,14 34.22

I - Messive carbomate on orest of high bank Pine Brook; II - Massive
carbonate 900 feet east of Pine Brook; III - Carbomate in open-out
1,000 feet east of Pine Brook; IV - Carborate s*balned red with
hematite, open-cut 1,000 feet east of Pine Brook; V - Dark brown or
black ore from open-cut, Peter Tdtten Meadow; VI - Red ore, open=cut
Peter Totten Meadow; VII - Carhonate from north side of V and VI;
VIII - Black and specular ore, dump of open-cuv, Peter Totten Meadow.,

In reduc:.ng the above data ‘co & mineralogical ccmposition,
severel assumptions were mede, which may be considered %o e largely
true, It was assumed that calcium &nd magnesium existed only as
the ocarbonate, and that the ba,.ance of the Q0p left after computing
CaC0z and MgCOz belonged to an iron carboph te molecule, The
.computation thus far, with one -excepbion to. be mentioned later,
left all the COp used up and with a surplus oi’ iron that was -
assumed to be either limonite or hemah‘o‘e accordlng to the nature
" of the material. In ‘thé former-cdse weter, which was not determined
. in the original annlysis, had to ‘be- co:nputed 5o satlsfy the limonite.
In a2ll cases emp:.rm&l formulasiwere u.aed. . The results are as follows:

. ':‘\'r

oL

T AT £ S U RS TS R aa it
' % R R N U SR T
”{cAcos" . 49.8 B1.0° 4040 53,9 .9 60,0 51,7 2735
ﬁgCOai 25.2 25,2 18.9 2201 .7 1.7 20,6 3.9
FeCOy = 17,7 17.8 =--- 15.8 8.5,  nil I14,8 62,7

Insoluble 4.5  1e7 1.9 Qo2 0.l 0.2 Ok 03 '
Limonite 2e5  Bo7 —m== 8,5 89.1  =~-== 11.0 16,2
Hematite = =wem  s;mem  ccee cmem cmm= 33,7 memm  ceeme

Total 9946 10044 ~=-= 100.5 $9.3 95,6 98,5 100.4

In analys:.s Noe III there was not sufflc:en'b iron o -
satisfy the €0y remaining after C&COS and MgCOq were computed, It
.- wes evident that some other metal existed in this specimen, as some
limonite was visible in the sample., A spectrographic analysis showed
this particuler semple to be high in manganese, which probably existed
a8 the carbonate, i‘reelng some iron- "-o exist as limom.tewr :

o ~
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- In analy51s No. VI, it was &ssimed: that all ‘the'' iron
oxide wes present as hematite. Thé.low totel of 95, 6~shows that this'
was mot: 50, and that some of the irén oxide was llmOnlte, Wthh with
the extra water it-would requlre would have-brought the*total up
nearer to 100 per cent. '

‘.

».\~~~f.;_re T RERIRT S

i Analyses Nos. I 11, 111, IV, and VII wero made of _
rocks that were essentially the carbonate with some ddded lxmgnfte."_
Excluding No. III, the results of which were: unsaﬂlsf&ctory becaﬁsa
of en unknown amount of manganese, the mineralogical computation of
the other four analyses are striking in the S1mllar1ﬁy of proportiqns
between the carbomates of iron, magnesium, and’ calclum. Reducing -
these percentages to molecular proportions, the carbanate prasent 1n
these rocks would appear to conform closely ¢’ the formula o

4CaC0z MgCO3.Fel0z. True ankerite has the formula 20&003JM5003.F9005,
and, é herefore, these carbonates should be more correctly tormed -
ferruginous dolomites; but as ankerite is & ‘term of long stﬁnding in
the Lomdenderry field, and particularly as these proportlon heve’
been worked out on the carbomates of ‘only e smell area of "% 35 dis-
trﬁcth,the -term ankerite will-be: retalned ‘for the compound carbonates.

serured

.t.

. . Analy51s No. VIII was nédé of & rock termed bidck. ahd’
specular ore. Actually, although mostly black, it'is not'a true .
black,ore, as the primary fabric of éarbomate remhins. The rock is. .
essentwally carbonate cut by stringers of speculsrité, and with
limonite deposited throughout the carbomate. This mineral assemblage
is then replaced on & small¢scale by a white carbomatg tha centaing . .
little, if any, dron;.and probably is close to calcite " ’The Bh= . o
alytical results show, that the calcium carbondte comtent” ig, abou%

helf, end the iron carbopate about three times, as grédt gs ‘those of

the normel carborate. Some of the caléitm cerbonate can, no doubt,
be agccounted for by the secondary, iron-low carbonate’ that replaces
the somewhat enriched carbonate, thus reduelng still "’ fﬁrther the .
amount. of ealcium cerbonate: in the orlglnal carbonate of “the’ rock,
This would place the original carbonate in the siderlte class, and
if sp, it,is the only occurrence of which the’ wrlter is: deflnltely
aware. Unfortunately, rock of this type could not be‘located in
situ, but it was quite plentiful on the dump. It might be mentioned
that.the, sample. -was :composed of small pieces from a larga number of
fragments .and .is;more: truly representatlve th&n woul& ‘be one or two
large. pleces. P Y :
., Theorlés ‘of Orzgln. Throughout the foregalng dis- .
cussian; 1t has ‘been-assumed thet the enrichment “of the ores took place
by supergene:processes, a theory of origin that the wr;ter believes

is unassailable in-the light of surface examination, &nd.date on sub- )

surface features derived from the study of reports by earlier writers.
However,: it is .only: fair o pvint out possible errors_in the obser-
vations of investigators who may thus’ have overlooked Teaturss that
might favouv e theory of enrlchment by hydrothermal processcu. .

L}If enrichment had taken- place through the agency of hot
water solutions from below, we should expect the follow1ng ‘Teatures
to be apparent in the ore-bodies: (a) no parellelity, (even'in the
roughest.degree) between the bottom of the vbne of enrlchment and. the
surfoce of the.ground; (b) & geadual decrease’ in degree of hydration
of the iron oxides in depth; (c) the occurrence of iron oxide deposits
beyond the limlts of-the carbomate bodies, if enrickmeént had occurred
subsequent to the introduction of the carbonate bodies; and (d) the
persistence of the iron oxide ores to any depth to which the carbomate
bodies extend, if enmriclmocnt had teun conbonporensons with the for-
metion of thess bodies.

e

.



-2

Regarding parallelity between the bottom of the en~
riched zone and the surface of the ground (a) it is true that in
only one section, West Mines, was mining carried to any considerable
depth and to the bottom of the enriched zone, and even here Woodman
notes that over a short part of the belt east of Cumberland Brook,
ore waos exposed in the bottom workings. True, in this section, the
apparent bottom of the enriched azone is -definitely parallel with the
surface of the ground, being much deeper in absolute elevation near
Cumberland and Martin Brooks than in the interstream area, but a
proponent of 2 hydrothermael origin for the ores might claim that such
relationships were unique for this section, due to local causes not
necessarily holding in other partes of the district, and that had deep
mining been carried on elsewhere, such relationships would not have
been found. It might also be claimed that the zone of enrichment,
like that at Flin Flon, which is also hydrothermel in crigin, dipped
steeply for a short distance, and then raked off at a low angle for
some distance before again plunging steeply, and that the miners.
missed entirely the flat-lying oontinuation of the ore and believed
they had reached its bottom. It is impossible, of course, without
first-hand informetion from underground, to campletely refute such
a oleim, The section, however, was the most thoroughly mined partv
of the district, and the miners were employed largely on & contract
basis, by which they were paid only for ore that they delivered at
the portal. They were very adept at following any lead of ore, but
they may have been equally hesitant about going far into what they
believed was barren carbomate.

No mention has yet been made of the fact that the
bottom of the enriched zone was also encountered at-East mines, and
that there, also, the bottam was parallel,roughly, with the surface
of the ground. The workings at East mines were relatively shallow.,
unenriched carbonate being encountered closér t6 the surface than im
other sections, and beceuse of this, it may be claimed that they were
not worked suffioiently to yield positive data regarding the dis-
tribution of ore. Again, this might possibly be true, but the work-
ings, although not continuous to any great depth, were quite ex-
tensive laterally, and it seems probeble that downward extemsions of
the ore would probably have been found,

Regarding the degree of‘ hydration of the oxide ore, and
its decrease at depth (b), very little can be offered to disprove it.
In none of the many amalyses quoted by Woodman is a figure given for
combined water. In deposits of iron-oxides formed by hydrothermal
processes, a8 the temperature at time of formation increased with
depth the deposited oxide would be expected to change from limonite
to goethite to hematite. Paint ore and bottle ore, being strioctly
.surface manifestations, should be excluded from any consideration of
such changes. Woodman refers to the brown and black ores as limonite
only, but whether he arrived at that designation by amalysis or by
inspection is not known. Also he makes no differentiation in degree
of hydration between ores near the surface and those at the deepest
depths attained. The writer, whose examination of ores was limited
to those occurring at the surface, found limonite and & mixture of
limonite and hematite in adjacent bodies at Peter Totten Meadow. The
possibility must be admitted that Woodman's nomenclature was besed
largely upon inspection of the ores and may be in error, and that
ores fram the deepest workings are less hydrated than those oceurring
nearer the surfece. Pending, however, the diséovery of more conclusive
evidence for a hydrothermal theory, his classifiontion should be’ ao-
cepted.
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The succeeding two features of hydrothermnl deposition,
(¢) and (d), are more or less related, being reciprocals of each .
other, and will be discussed tOgether. With the exception of .specus
larite, which is rather common in parts of Cobequld Mountains as a .
fissure filling in sedimentary and volcanic rocks, and the Derry "
hematite, which probably is hydrothermal in origin, no bodies of
iron oxides are known to exist except within the cerbomate bodies.
However, again the evidence is negative, and a lack of known ocour-
rences cannot be taken as proof that none exists. .Further, a re-
mote possibility exists that miners missed downward extensions of
the gone of enrichment at West mines. .

There are undoubtedly loopholes in & theory of supere
gene enrichment, but all postulate a large number of coincidental
factors &t variance with relationships observed by the writer and
previous investigators. Acceptance of a hydrothermal theory of .
“origin for the ores could have very little effect in .promoting in-
terest in the locality; it would affect only the 1life of the dis--
trict, once operations were commenced. Underground work of any ex- .
tent should w:thout doubt settle this questlon oonoluslvely.

RESULTS OF DETAILED WORK IN THE PINE BROOK~TOTTEN BROOK AREA

In 1943 it wes decided that work of a detsiled nature
should be carried out on some section of the Londohderry distriect
that might be considered to have future economic pOSSlbllithSo
That section lying between Pine and Totten Brooks was chosen because:.
(a) large bodies of ankerite were known to exist there; (b) occur-
rences of enriched ore were known; (c) there were no underground.
workings to jeopardize any future ‘workings; ‘and (@) ¥He opsrators
of the Londonderry mihes were carrying on a prospecting prdgram in
the section when work closed down.

Outline.of‘work . .

, A transit line was run from Pine’ Brook -Following as
closely as possible the line of carbonate bodles, to Totten Brook,
and eastward some 2,000 feet from the latter brook to the first of
two small lakes draining into Debert River. On this control line
a plene-table map was constructed on a scale of 200 feet to the inch,
with 6 foot contours. The area mapped by plane-~table is about
800 feet wide and 6,400 feet long, and wood roads, outcrops, prOSpeot
workings, and streams were located by stadia. :

C While this work was in progress, Professor A, E, Flynn
of the Nove Scotia Technical College very kindly ran a series of oOb=
servations across the possible ore zones with a Hotchkiss Superdip
Megnetometer. For this purpose six lines were cut ocut at right ane
gles Lo the supposed trend of the ore, and stakes were driven at .
50-foot intervels on these lines, Three lines crossed know. occur-
rences of ankerite (one occurrence carrying enrichment of ore grade),
and three lines were run across sections where the presence and lo=
cation of carbonate bodies were unknown. It wes hoped to obtain
information from the observations on the known occurrences that
could be applied to those sections where no data was at hand, and

, thus further the knowledge of their extent. Such, however, was not
possible.

\
+

.Description of Section

. ‘ ’
Work was started from Pine Brook which, where crossed
by the iron carbonate bodies, hugs the east side of a valley 150 to
200 feet wide. Rock is exposed plentifully in the brook bottom,

A}
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: ynbut not continuously, and ‘is composed mostly of volcaniec ruoks of

intermediate composition, with some sedimentery rocks cut by a

small, fine-grained, intrusive body. Dykes and stringers. of an—

kerite are: plentlful, but probably do not exceed a foot or so'in

. width. .There is no sign of a body or bodies of ankerite.of any-

.8ize crossing the brook, but, as mentioned previously in'this re-
pert, .there are-gaps in the completed rock seotlon ample to allow
such bodies to cross should they exist. R

The east bank of Pine Brook is guite steep, and in

.-,one or two places almost precipitous for 600 feet east .of the’
brook where the elevation is 185 feet above it. Four hundred and
fifty feet east of the brook, and 115 feet above it,.is & short-
prospect adit driven into ‘ankerite. On the hill above the adit,
.550 .feet east.of the brook, is a rounded expeosure of ankerite w1th
numerous very nerrow seams of specularite through-its -North and’

--south, this exposure’ hgs an unobstructed width -of -16.feet, but
nearby small exposures indicate that the width of solid ankerite
may be as great as 30 feet, No non-carbonates are exposed here.
East end west the exposure has & length of 40 feet, and extends
eastward almost to the top of the steep slope. Fifty feet east
of this exposure, and on & slight down grede,. is another small

. exposure. of ankerite. The slight down grade is followed to the"
ea.st by & short flat, and then by an up grade until an elevetion:’
225. feet abaove Pine Brook is attained.at a small prospect open-

.. out. 1,000 feet east of the brook. Scattered outcrops: of ankerite
are found between the top of the first rise and the open-cuati, “In’
the cutting, ankerite is exposed for a width of .70 feet, no other”
rock: belng present. Onithe west side of .the knoll ;into which- the

possible width of carbonate may be 120 feet.

To the east of the knoll ‘into which the open-cut is
driven, and 25 feet lower in elevation, is a swamp about 150 feet
wide, on the east side of which is a hill of drift. about 30 feet .
high. This drift-covered terrain extends eastwafd in ‘slightly roll=
ing country for 1,200 feet, although a small knob of ¥oleanic rock
sticks through the mantle 700 feet east of the swamp. A .

Two thousand three hundred feet east’ of Pine Brook

this flat, rolling country gives way, with a rather steep drop,

into the western end of a long swampy depression lying about

175 feet higher than Pine Brook, and known locally as Peter Totten

Meadow. This depression, insofar as its flat, swampy characteristics

extend, is about 2,200 feet long, east and west, and varies in width

from 100 to 400 feet. Near the eastern end it is croéssed by Totten

Brook, which forms & small pond. in the meadow, but enters and leaves
- the meadow by steep-walled gorges. Lo

. The north side of the meadow rises steeply, but . not .

preclpltously, and was rising less steeply at the northern edge of
the mapped area some 400 feet north of the meadow wherc¢ the eleva~ .
tion was about 100 feet above the meadow floor. The south side of
the meadow is in places precipitous, being bounded by a rocky ridge
75 to 90 feet high, which extends west to the western end of the
meadow, Fletcher called the rocks in this ridge intrusive, and they
may be in part of that origin, but in some places definite character=-
istics of volcanic rocks were observed. Totten Brook flows from the
meadow through a narrow gorge in this ridge, and from the top of the
ridge a few hundred feet south of the meadow the country slopes . .
uniformly to the ‘south. -
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. For 2,200 feet east of the outlet ‘of Totten Brook.
from Peter Totten Meadow, this ridge meinteins its high, rocky .
characteristics and & narrow depress1on 200 to 400 feet wide lies .
on the north of it. This depress1on is none the less marked be-
cause the divide between Totten Brook and Debert River lies in it .
only- 1,000 feet east of Totten Brook. In this depr6351on, and e
1,600 feet east of Totten Brook, is a small circular lake 500 feet
in digmeter, and about 1,000 feet east of this lake, in the sama
depression, is another slightly larger lake., These lexes, tOgether
with the pond where Totten Brook crossés the meadow, suggest, very .
strongly, sink-hole lakes in their general appearance, although -
they are all choked to'a shallow depth with vegetation. The two
easterly lakes drein into Debert River, and on aerial photographs
the depression in which they lie may be traced .considerably te the .
east of the edstern: lake, although the plane-table work was oarried
only to- the western one. . oo -

AN
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- About 700 feet east of the western end of Peter Totten;

Meadow a small brook ‘enters the meadow from the north. . On the east <!

bank! of this stream considerable’ trenching was done at some time. . '

No rock is exposed, but pieces of ankerite may be found in the rubbleu
zSix hundred 'and" flfty feet east of this brook, and

700 fe t west of where Totten Brook enters the’ meadew, is & small-

open-éut. some 30 feet deep cut into the rather steep north; benk of

the meadow. A section of rock abOut 70 feet wide, mnorth. and south, -

" is exposed here, the only rock seen being carbonates or their oxide

enrichments. -On the west side of the cut,»and poorly exposed due

to slumping of the wells of the cut, are two bends of oxide enrichw

ment “i¥i juxtdpositicr. ~“THe southern band is a dark brown limonite -

(analysis No. V, previously given), and to the north of it-is a -

bright red hematité and limonite enrichment of carbonate (analysis

No. VI). The total widths of these bands are not determlnable.

both widths are, however, not less than 7 feet.,

O

,Magnetometric‘Wbrk

PR A

As mentloned, six series of observatlons wereé mAde”on LT
northnsouth lines using;ea Hotohkiss Superdip Megnetometer. In- prin- '
oiple this instrument consists of & magnetic needle .on 2 horizontal
axis; to which axis is also attached an auxiliary arm, the angle be-
tween which and the magnetic needle may be adjusted. The suxiliery
arm, being acted upon only by gravity, may be adjusted relative to &
the needle so as to completely nulllfy the effect of the earth's’
magnetlsm, in which case, and only at that station where this ad-
Jjustment was made, -the magnetic needle will come to rest anywhere
within the circle. In practice the angle between the suxiliary ,
arm and the needle. is changed & small amount from this exact posl-"
tion so that the, effect of the earth's magnetism is almoct, but
not quite, nulllfled. The result is that extremely small variations’
in the earth's magnetism give very large differences in readings of
the needle. It was hoped that a large veriation over a short dis-
tance would be encountered on going from country rock to carbonate
rock or vice versa; or that the country rock-and’ carbonate rock would
give uniform, but. dlfferlng, readings over their’ exbtent. There
seemed to be some basis for the first hope, inasmich &s large varie
ations had been obtained by Professor Flynn'at thé contdcts of
limestone and other rocks, but very little basis for the second’ ‘ag o
no magnetic minerals were known in either rock group: The results
although 1nconclu81ve‘were interesting, and will be outlined )elow. . .
describing first those llnes run across known occurrences of cerbomate."”

e Dot v e
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Line No. 1 was run across the first large outcrop of
carbonates east of Pine Brook, and near the brow of the steep bank -
up from the brook, Carbomates are exposed over a width of nearly
30 feet, of whlch 15 feet is bare rock. The readlngs on the ocut-
erop,. and to 25 feet north of the outerop, are quite high, followed
suddenly 75 feet north of the outerop by an extremely low reading. .
North of this low reading the subsequent readings become higher and
higher, until 300 feet north of the outcrop they are about the.same
as those on the exposure itself. South of the outerop. readings are
very steady and much the 'same as those on the bedrack, except for
one, 200 feet south that is a little higher than.the others, fole .
lowed farther south by others that are the same. With no other ob-
servations on known occurrences of. carbonates,. one. might be excused .
for assuming thet. the north contact of. the carbonates with the
country rock gave & decidedly low reading, and that the .carbonate
body here extended 76 feet farther north than was exposed. Directly
opposite results, however, were obtained on line No. 2, which was
run about 80 feet west of the prospect open-cut located 1,000 feet
east of Pine Brook. Outerops. of carbomates are scattered for -
120 feet along this line south of its zero point opposite the north. .
end of the open-cut. The nearest Outcr0p of country rock is on the.
*1line 275 feet south of zero. The readings taken on the line north
of zero were quite uniform and quite high. South of zero, however,
in the known carbonate zone, the readings immediately dropped to
extremely low and continued so for 200 feet, with the exception.of
one relatively high reading 175 feet .south. Readlngs 225 feet and
farther south were again quite unlform and relatively high, although -
not quite as-high as those north of zero. It can be seen, then, that
using only this line as a oriterion, one might assume that the car- ..
bonate bodies pave unlformly low readlngs, end that the carbonate
body extetided Farthér south than éxposures indicated, with'a pos=
sible band of country rock in it. 'Such assumptions cannot be mede,
however, in the presence of the results from line No, 1.

Line No. 5 was run across the prOSPect open-cut on
the north side of Peter Totten Meadow, the zero point being 150 feet
gouth of the carbonate exposures on the south side of the cut. The
readings across the known carbonates were the highest obtained on
the line, dropping slightly on proceeding to the north of the cut. N
To the south of the cut the readings take a considerable drop on™ "~ =
the edge of the swampy ground of the meadow proper, then rise a bit,_‘
dropping at the zero point of the’line to an equivaelént of the first
low point, then rising very slowly while proceeding south across
the meadow, finally rising abruptly when the south side of the meadow
is reached. The results from this third line across known exposures
appear €0 have nothing:in common with.the results from the first
two, The carbonate does not give & uniform low set of readings as
in line No. 2, nor does there appear to be a decided-low on the north’
side of the carbonate as in line No. 1. There is, however, a wide
gone of uniform low readings, which extends completely across the
meadow, and there is also an isolated low reading, which in this -
case is on the south of the known carbonate instead of on its north
as in line No. 1. :

The other three lines were run across sections in which
the presence or absence of carbonates was unknown, and from them ib
was hoped that information might be obbtained. The gzero point of
line No. 3 was located on an outcrop of volcanic rock 1,700 féet =
east of Pine Brook, and nearly in the middle of a drift=covered belt
lying between Peter Totten Meadow and the exposures described near
Pine Brook. Fifty feet north of the zero point is an extremely low
readlng, in fact the lowest reading obtained anywhere. This low
reading is bounded by readings at the zero point, at 25 feet north,
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et 75 feet morth, and at 100 feet north by average readings. ‘Readings
at 150 feet north and 200 feet north are a little lower, but by no
means as low as that just mentioned. Readings at 250 feet, 300 feet,
end. 350 feet north are quite uniform and relatively high. South- of
the.zero point the readings get quite high at 100 feet south, drop
a.bit at 200 feet south, and get & bit higher at 300 feet.south, the
southern part of the line yielding no series of uniform readings.

The extremely low reading is of comsiderable interest, and .will be.
discussed later.

Line No, 4 was run across Peter Totten Meadow 350 feet
eagst of its western extremity, the zero point being on the wood road
following its south side. The lowest readings observed along.this .
line were recorded at the zero point, increasing abruptly to the south
where volcanic rocks are exposed on the southern ridge of the meadow,
and less abruptly to the north where they reach a meximum 25 feet
north of the zero point, then dropping again slightly at 50 feet north
to a reading that remrins remarkably constant to the north.side .of the
meadow, North of the meadow, and 200 feet north of zero point, the
readings slowly get higher, but even at 450 feet north of gzero they
are not as high as the reading obtained 50 feet south of zero. Here
again the outstanding feature is a sharp and narrow low reading, and ;
like that obtained on line No. 3 the low is immediately north of an
outcrop of volcanic rock, : :

1
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Llne No. 6 is run‘across the depression trendlng east-
ward from Peter Totten Meadow towards two small lakes draining into
Debert River, the zero point being on a wood road following the de=~
pression, and 500 feet east of Totten Brook. For 100 feet north

and 100 feet south of the zero point the readings are quite uniform, .
and rather low. G01ng south these conditions are- followed .at 200 feet
south by a more pronounced low reading, which is followed at 250 feet :
south by the most outstandingly high reading obtained in the series.
This extremely high reading is followed at 300 feet, 350 fest, _
400 feet,and 450 feet south of zero by consecutively lower readings,
but?it 1s only south of 400 feet that resdings are as 1low as, those . -
north of the zero point.. Outerops of voleanic rocks occur near this;~“
line and at 300 feet south of zero, there being no other exposures
mown. Although the outstanding feature of this line is the ex-
tremely high reading 250 feet south of zero, yet the low preceding

1t at 200 feet south of zero should not be overlooked, particulary

as its relative lowness is dud in no small measure to the high read-
ing next to it. This low reading, like those on lines Nos. 3 and 4,
wae observed a short distance to the north of known exposures of
volcanio rocks.

7t ' From the readings obtained along those lines crossing
known-carbonate bodies, it is impossible to forecast whether the other
three lines orossed similar bodies. That lines Nos. 3, 4, and 6 (and
possibly No. 1 north of the carbomate) did cross some pronounced
structure, whether it be a fault, a contact, or some other structural
form, might, however, be safely assumed. It cannot be assumed, how-
ever, that the narrow zones of low readings obtained on these lines
indicate the same structure, or even similar structures. The lines
ere too widely spaced for such an assumption to be valid. Should
diamond drilling ever be underteken in this section, however, the
drilling of some of the holes should be preceded by magnetometrio -
surveys along the line of those holes so that some information may
be obtained as to the meaning of these low readings.
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ORE POSSIBILITIES OF THE DISTRICT

It is proposed here to discuss in rotation from west
to_east the various sections of the distfict, and the possibilities
that can be said to exist in each of there being undeveloped ore-
bodies., The paucity of informetion in certain sections will be ap=-
parent, and opinions expressed for those sections should be treated
with the reservation that they may be changed by any ddditional ine
formation, however slight. ‘ ’

Matheson Brook to Cumberland Brook

In this section very little prospecting was ever done,
although a few slumped pits are visible on the flat mo.mtain top
between the two brooks. Mining was, of course, carried on -in that
part of the section awvailable to.levels driven from Cumberland Brook.
In 1942 two parties did considerable work in four limited localities,
and .possibly had an equivalent amount of work been more generally
distributed, information of & more deflnlte character might have
been uncovered. N

: . Woodman reports that the zone of possible ore is wider
in thls section then in any.other. By this he probably means that
float and stringers have been located over a greater north-south dia-
tance here than in other parts of the district.  He does not mention .-
the occurrence of bodies of mineable size other than those that were
actually mined, and no such bodies are apparent in the excellent
section exposed on Matheson Brook, although on this brook, as on R
others, the section is not so complete as to exclude the possibility
of their existing. On the flat mountein top, both east and west of
Matheson Brook, outorops are extremely scarcei and gver large,pnqes
completely lacking, but the drift mantls is €hin wherever prospect—
ing 0perations have been carrled out.

. No reason 1s known why carbonate bodies -could not ‘exist
in this section, and if their preseénce were proved, the topography, B
particularly on the Matheson Brook side, is such as is consldered
favourable for deep zones of enrichment. . » Lo

i

West Mines Sectioe‘ : '”i' -

. Regardless of whether or not~carbonate bodies stlll f
exlst in. this section, it would be considered very inadvisable that
they be developed. Mining has been carried on in this secetion to '
such an extent that any future underground work must be extremely
hegardous. It is also believed that the section was mined practically
to completion, at least insofar as enriched dsposits go.

t

01d Mountaln Sectlon

’

Although con81derable mining has been done in thze
sectlon. ‘it was limited to a zone that did not oxtend far below the
flat top of the mountain, and that the lowest workings of eny ex-
tent were still over 100 feet above the bottom of Great Vlllage River.
No. 3 level (the-lowest level of any extent) was entered in September
1938 by J. C. Sproule of the Geological Survey. He observed ore of
different widthg on several faces, the ore varying from black and-
brown to paint.” The presence of such ore might be taken as an

1Sproule, Je Ce: Geol. Surv., Canada, Information from notes taken

in 1938.
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indication' that the bottom of enrichment had not been reached, and
indeed such would be expected from an examination of the topography
there. It is doubtful, however, if these points would be stressed
were it not for the fact that the workings could, if interest were
taken, be entered relatively cheaply and the exact character and
disposition of the ore examined in detail. ’ :

I

Great Village River to Folly River

Very little is known of the potentialities of this

section. Prospecting has been confined to & few short levels and

& number of shallow pits, and the results of this work are not ree
corded, Outerops, except in stream bottoms, are extremely scarce

or even lacking., However, indications of carbonates are found in
all the traversing streams except Saltspring Brook, and might pose
sibly have been missed on that stream. Topographically the section -
could be considered to be unfavourable for deep enriclment should
carbonate bodies be present, and taken as & whole this is probably. |
true. In one part of the section, however, due to local character- ..
istics, conditions for such processes may be considered to be much
more favourable than they are in the remainder. The ridge separating
McElman Brook from Folly River is £ mile wide, and although the south
front of the mountains between these streams is devoid of appreciable
relief, yet these streams have cut such deep valleys through the

a-mountains thet the east-west relief aloug this narrow block is com=
~'parable to that in those sections of deep enrichment. Prospect pits
© west of No. 4 highway, and about 1,200 feet north of the bridge over

the railway, have, according to Sproule (1938), enkeri%s piles on.
their dumps, which Would indicate the -presence of carbwnate ibodieseo
Such a position is almost exactly in the line joining carbonate ine
dications on McElman Brook with the southermmest similer indications
on Folly River. :

Folly River to Pine Brook

Included in this section are.the East mines, and the
ore.possibilities of ‘thet section are not discussed for reasons put .
forword in the case of Wost mines, namely, that unrecorded under-
ground work hos been carried on to an extent that would re.der any. .
future work extremely hazardous. To the west and to the east of
the Fast mines lie two sections, on the east bank of Folly River
and on the west bank of Pine Brook, that merit some attention.

. About % mile of undeveloped country lies between the
western workings of Eest mines and Folly River. The east bank of
this stream is appreciably steeper and more rugged than the west bank,
and the general relief of this section is comparable with that . of 0ld
Mountain mines facing Great Village River. Disregarding the low re=-
lief to the south of East mines, and which is found also to the south
of this part of the section, the east-west relicf is considered ample
to give rise to a relatively deep zone of enrichment, subject of .
course to the limitations of such & zone at West Mountain in thet
the steeper parts of the slopes were underlain by practically un=-
alteréed ankerite. .

As wns mentioned previously, s narrow-gauge railway to
this part of the section was under construction when operatioms
ceased. This is of interest, particularly as there are no records

. of development work, indicating that some ore or indic:.ions of ore

must have been found there.
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" Botween the eastern end of the East mines workings
and Pine Brook is about # mile of rolling country followed by a
steep declivity into the brook wvalley. Outcrops are scarce or lack-
ing, both on the top and on the gorge sides. No signs of prospecte
ing have been observed. The remarks about the east side of Folly
River would also apply here, with the exception that there czre no
signs of the operators in the district having found or tried to find
ore in this part.

Pine Brook to Past of Totten Brook

Near the crest of the east bank of Pine Brook, and
550 feet from the brook, ankerite is exposed for a clear width of
16 feet, and a somewhat obstructed width of at least 30 feet. One
thousand feet east of the brook, the ankerite has a clear width of -
70 feet, and & width indicated by isolated exposures of at least
120 feet. In neither case is the bounding country rock exposed at
these limits, but in the latter case such an outcrop ocecurs 120 feet
to the south  of the southermmost outerop of ankerite. In additiom
to these two maein exposures, & sufficient number of small ones are
found between them to indicate that the carbonate may be continuocus.
In the brook bottom below the first expcosure is a zone of consider-~
able width showing ankerite stringers cutting the country rock, but
no me.ssive carbonate is found, although it may still exist there.-

Using only the narrower positive w1d+h of 16 feet,
assuming & possible depth of 200 feet, making proper allowances for
the slope of the bank toward the brook, and using a figure of 1l cu-
bic feet per ton for ankerite, it would appear that there may be
220,000 tons of ankerite within ‘1,000, feet. east of Pine Brook. The *
conservetism of the figures used in the computation is apparent.

Of this body of ankerite, the amount, if any, that has urdergone
enrictment to ore grade cannot be estlmated. Based on experiences
elsewhere in the district, one could almost safely assume that en-
richments would not be lecking. That the ankerite exposed on the
steep slopes would not be enriched is to be expected from orserve-
tions made at 0ld Mountein, where similer topogrephical conditions
hold. It might, however, be expected that enrichment would have
taken place at the open=cut 1,000 feet east of the brook, and in-
deed the iron content of the carbonate is here slightly, but only
slightly, higher than at the top of the steep slope, These points
can only be decided by exploration, o '

Between the prospect open-cut 1,000 feet east of Pine
Brook, end that on Peter Totten Meadow, 2,500 feet to the east of it,
there are no exposures of carbonate, although such rock may be safe=
ly assumed to exist at a point where some trenching was done 600 feet
west of the latter point. However, it seems highly improbable that
the country between two clear exposures of carbonste, eath 70 feet
wide, should be entirely lacking in such rock when the trends of the
bodies are known to be toward each other. In the opinion of the
writer, it may be safely assumed that carbomate bodies do exist in
this intervening country.

As mentioned, enrichments that might constitute ore
are found in the meadow workings. NoO estimate can be mode of the
extent of this enriclment. Its presence, however, indicates that
oonditions favourable to enrichment were present, and no reason
exists for supposing that such enrichment should be limited only to
the place where it was found.

A description has been given of a linear topographical
depression extending from the west end of Peter Totten Meadow to
some thousands of feet east of it. Magnetic variations were found



.. on the south side of this depression on two lines.of observetions,

" and st & point_on another line west of the depression but in.line

“'with it. Obseryations on one line across the depression gave no
such variatian. This depression may be due: (a) to & normalifault
with & downthrow on the north, and not sufficiently old to have 'its
surface expression yet removed; (b) to & belt of harder rocks on
the southern, steeper side (Fletcher maps an intrusive belt on the
south side of the meadow); or (c) to a belt of softer rocks under-

'lying the depression that have been eroded or dissolve’, leaving
Jlower .ground, - That the depression mey be due to a fault must not
be discounted. Such an origin may account for the magnetic vari-
ations along the south side of the depression. These variations
.could be as easily explained by the third alternative, however. -

" Although the main faulting along the south side of Cobequid Moun-
tains occurred prior to the deposition of the Pennsylvanion sedi-
ments, yet some faulting has occurred in pleces along that line, -
and presumably in lines parallel to it, since their depositionm,
Such faulting.could presumably have occurred at'a”date sufficiently

" recent to permit the surface expressions of the-fault to still re-

. ‘main, Ageinst.such @ theory, however, is the fact that: although ©
the south side of the depression is undoubtedly steeper’and rockier, -
yet normal glacial aotion, by sweeping clear the north-fhcing ridge
and depositing material on the south-facing rldge, might account
for such conditions. . '

There is no essential difference in the rocks north
and south of the depression., Rocks believed to be of voleanic
origin have been found on both sides, and although fine-grained ine

- trusive rocks may occur on both sides, .such ere not: 00n§;dered plenti~
fuY Bnoug’ V¥ sfficKently resistant to account for the depression.
The note above on glacial action would also apply here, and it is
possible that were the north slope .stripped of debris, there would
be no essent1a1 difference in the steepness of the two sides.

, The ahove considerations lead, by process of elimination,
to the posS1bility that the depression is caused by the erosion or
solution of softer beds or bodies. Such rock, particularly if solution

_is considered as a means of. erosion, would be carbonate. Against this
theory may be mentioned that although in general the carbonate bodies
exhibit the erosional features of limestone and to & lesser extent
_of gypsum, yet such pronounced topographic expression has not been
heretofore found on a carbonate body or bodies., The writer considers
thet determination of the character of the rocks underlying this
depression ghould be one of the first demands made on any exploration
program in the section.

Uses of Ankerite

It was mentioned earlier in this report that during
operations at Londonderry, ankerite was quarried as such, and charged
into the furmaces in the place of limestone. The magnesium content
we.s not considered detrimental, and using the ankerite had the ade
vantage of adding such iron as was present in the carbonate to the
iron in the melt.

In computing the charge for a blast furnace, magnesium
is added to calecium, the total being treated as calcium, This takes
care of & magnesium content up to from 5 to 10 per cent of the lime-
stone. The Londonderry ankerites vary comsiderably in their megnesium
content, but in the Pine Brook-Totten Brook section did not go above
12 per cent magnesium, Whether such an smount of magnesium would be
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detrimental to furnnce procedure could be determined only be experi-
ment. And even if such & content should be considered detrimental,
the disadvantages of using such rock as a flux should be weighed
against the advantages of adding some almost phosphorus-free iron
to the melt.

RECOMMENDA TIONS

In discussing the ore possibilities of the region, it
wes apparent that at a number of localities limited deposits of iron
ore might reasonably be expected to exist. In only one of these,
the Pine Brook-Totten Brook section, does it appear reasomable that
if carbonates do exist they are in rather large quantities. The
amount of enrichment to be encountered in any unexplored carbonate
body cannot be estimted in advance.

The writer would recommend that the Pine Brook-Totten
Brook section be considered as a source of furnace flux, from which-
some iron will be obtained, with the hope and.reasonable expectation
thet enriched bodies of unknown size will be encountered during its
development. The most reasonable method of exploration, both in
time and money, would be a diamond~drilling program along the sup=
posed carbomate belt, . o
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