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THE LONDONDERRY IRON DEPOSITS, COLCHESTER COUNTY, NOVA SCOTIA 

INTRODUCTION 

The iron ore of the Londonderry district consists of 
enrichments by surface waters of numerous lenticular masses of an­
kerittc carbonate that occur in a complex of sedimentary and volcanic 
rocks within and near the south flank of Cobequid Mountains. 

A detailed examination of these deposits was undertaken 
during the geological mapping of the Londonderry and Bass River map­
areas in .. 1941 and 1943. During the latter sea.son the examination was 
limited to that part of the district lying between Pine and Totten 
Brooks, and a large-scale plane-table map of that area was prepared. 
None of the old 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 presumably represeated economic · 
ore at the time operations ceased. 

LOCATION AND EXTENT 

The Londonderry iron district lies in Colchester 
county, NoVs. Scotia, on the south flank of Cobequid Mountains, and 
mainly withi~ the s9uthern l~milep_ b~:tw~en Portlpiqua and Debert 
Rivers, wh_ich flow south from the mountains about 14 miles a pa.rt. 
The ma.in line of the Canadian National Railways crosses this belt 
slightly to the east of its middle, and about 4 miles east of the 
village of Londonderry. Only two roads cross the belt from south to 
north, following respectively the valleys of Great Village and Folly 
Rivers. A good secondary road, termed the Base Line road, follows 
the south side of the belt from Matheson Brook to We~therbe Brook. 
All pa.rt~ of the belt are, however, accessible by wood roads, ma.ny of 
which could at small expense be made suitable for mechanized transport. 

HISTORY 

The following outline is gathered largely from Woodman•s 
report1, with additional information from early report s of the Nova 

1 Woodman, J.E.: Report on the Iron Ores of Nova Scotia; Mines 
Branch, Dept. of Mines, Rept. No. 20, 1909. 

Scotia Department of Mines. 

In 1849 the first c0mmercia.l operations .. ere oQnmenced 
by the Acadia Iron Works, util:i zing six Catalan forges and a puddling 
furnace. In 1852 a charcoal blast furnace was put into operation and 
continued intermittently until 1815. 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 Canada, which 
went into liquidation in 1899. In 1902 the Londonderry Iron and Mining 
Company acquired the property and continued operations until about 1906, 
since when no mining or smelting has been done in the district. 
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It 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, hoW-ever, that the earliest workings 
were located on the west bank of Great Vi llage River, in that section 
known as the 11 0ld Mountain11

; that during a later period of the dis­
trict1 s history work was confined largely to the area between Martin 
and Cumberland Brooks and, to the west of the latter, a section 
known as 11West Mines 11 ; and that during the last phase of a ctivity 
work was commenced at East Mines, east of Folly River, and continued 
at Old Mountain, with some activity at We st Mines. 

TOPOGRA.PHY 

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

GENERA. L GEOLOGJ 

Cobequid Mountains are underlain by a complex of pre­
Carboniferous volcanic and sed,imentary rocks cut by· acid plutonic 
rocks and by minor basic intrusions. Overlying this ccxnplex on tne 
south, and separated from it by a great erosional unconformity, are· 
sedimentary rocks of Pennsylvanian age. Farther south these rocks, 
in turn, are overlaip unconformably by volcanic and sedimentary rooks 
of Triassic age. The iron deposits a r e .found .in ·the pre-Carboniferous 
complex of Cobequid Mouni;e,ins. 

The Cobe'quid 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 gr anite, 
and smaller masses 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 expos ed near the headwaters of Matheson Brook and on 
Porta.pique River and its tributaries . It i s quite probable that they 
occur in other districts, but were not recognized. On the second 
brook entering Porta.pique River from the east, within the mountains, 
these rocks are well exposed f or over ha lf a mile, their appearance 
conforming to the a bovo descri:ption throughout the entire section. 
They dip uniformly to the soutJ:i a. t ang;l..es of nearly 45 degrees, . a nd 
thus may be assumed to be older than the mixed sedimentary and vol­
canic rocks found f a rther south on this and nearby str v:i.ms. 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. 

No fossils wer e found in these rocks. Normanl, however, 

-----------------···---- - - ----- --------------
1 Norman, G.W.H.; Geol. Surv., Canada, personal communication. 
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found fossils ·in similar rocks while mapping the Oxford area, im- · 
mediat.ely to the north of the Londonderry ar.ea., in 1932. These were 
identified by E .M. Kindle of the Geological Survey a.s ·Monograptus ? 
sp., Chonete s sp ., Anoplotheca hemispherica, and Orthis tenuidens, and 
.the assemblage was referred to the Silurian. -The writer, while working 
near Bridgeville in Pictou county in 1943, was- ·:s.truck ·by the a: cute· 
resemblance between rocks underlying the carboniferous limestone there, 
which have a.lvva.ys been .considered Silurian in age, and the rocks of 
the earlier Cobequid sedimentary group. A correlation with the Si1urian 
cannot, however., · be considered conc.lusive until fossi·l -s of the sam~ age 
are discovered. 

So far as is now known . the older sedimentary; rocks- have 
: , no bearing . on tl)..e occurrence of the iron deposits. 

Younger Group of Sedimentary and Volcanic RocksF Rocks 
of this group und'.erlie the south flank of the Cofrequid Mountains frQn 
the eastern limit of investigation, between Totten Brook and Debert 
River, at least as far west as Bass River, and possibly to the western 
l~it of investigation, on East River of Five Islands. With the ex­
ception of intrusive rocks, they, therefore, underlie a.1 .~. -~1.~si_s~_ parts 
of Cobequid Mountains shown on the accompanying map~ The rock types 
found in the group a.re grey-black to pearl.... grey, . poorly . bedded to 
completely unbedded, fine- grained, sedimentary rocks or volcanic ash 
beds; poorly bedded to well-bedded grey shales; light gr'ey to white 
quartzite or silicifie~ tuff; chlorite schists showing varying degrees 
of ali1eration, and believed to be volc:;ianic in origin; fine-grai·ned, 
li ght grey congloni.era te or volcanic breccia., containing pebbles ·or 
small bombs up to 5 millimetres in diameter; and black graphitic ·•schist. 
Of the s·e various rock types the graphi tic schist appears to be th_e . only 
one with a definable area of occurrence. It has been found only near 
the south contact of the mountains, e.nd··.is in many ·places·; but not 
everywhere, the first rock encountered on entering them. . ' . . . .. . . ... ·- . 

In addition to the rock types enumerated: above, the .: 
assemblage is cut by l::e.sic intrusive rocks of at loost two ages, and 
by .dykes and masses of intermediate rocks , many ·or ·which when seen in 
isolated exposures can only · be differentiated with difficulty, if at 
all, from· some of the rocks of the group they cut. 

Outcrops do not in general occur -in the- interstream 
areas, and a.9 the main brooks flowing frQn the mountains are between t 
and 1 mile a.pa.rt it has not been possible to proj ect lithological 
horizons from one stream to al'.).other, particularly as-.variations in the 
rock types are not distinct., and, in addition, a, r e complicated by the 
presence of · small intrusive bodies . · A."s a r e.Suit, - faulting in the rocks 
6f the ·mountains, unless it is post-Carboniferous and displaces 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. That significant faulting has occurred is well in­
dicated by zones of considerable shearing, ·and, in places, by the ex­
posure ·Of a fault plane. In no instance, however, ·except a :s noted 
above, can the amount of displacement be estimated, and no such faults 
were observed within the area of the ma p a.ccompanY:ing ··this r eport. 

Thin sections were made from a number of rock specimens 
from this group, none of which was known definitely to be of sedimentary 
or1 g1n. Under the microscope, several of the sections indicated by the 
extreme angularity of the constituent grains that they were proOO:i:ily 
deriyed from spec:i,mens .of fine-gralned tuffs. Highly chloritized rocks, 
genera lly termed "greenstone11 in the field,- did not display, in thin 
section, features diagnostic of either extr-usive or pyrocla.stic origin. 
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!.:. ' .. 

Large, sha.dowy.:m,asses of varin.ble t exture and composition cbuid :.bt§ .::·;:('•: _; 
recognized in a: genera) ma. s s of ch.l o~ i te, but. whether they :_r_i,pre ~eni:;ed "' 
fragments in a br.ecc ia, or a lter~d phen9crysts in a .: porphyry i · could · 
not be determine_d. · 

· I 1 .'' • : •· ·:" 
I • f" '" 

Black, · ·gra ph:i. t:i:~ ~ s-yhi·st; as ~previou:~-1y ·;mentioned, , occurs 
commonly near the contact . of tne Cobequid yornplex .wit}). Ci:i.rbonifE':)rous 
rocks on the south. _The royk ' is VGry ·fissile a nd usually-extremely 
friable, a~.ost approximating ,a .fault gouge. _ G:raphi.te, wl::ti.ch ,.giv,e$ -. 
the rock its coiour, OCC'l,lrS ,as a thin coating on th~ p:i.r:bing -.planes, 
of . the schist• In no pla,ce is it exposed 0·1rer a. 1w:.qth greater than. 20 : 
or 30 feet, and is usually i'n contact :n the north with grey, ma.s.sive.; . 
sedimentary rocks. The ·schist is believed to represent a zone of con­
sidera.b,le ~hearing_ in rocks originally . similq._r to those found to the 
north of it, and probo.bly ip.d,icates an almost east-WG st fault . ne·~r the 
southern edge of the mountains. 

!_ 1·.-

. Cor-rela.tion- -of the rocks ·cf this ; y-0:@.g~r g:ro~p.-with: _ - ·· 
others of known age . is v.er.y difficult. Plan_-1{ s.t _f'.II!;_s have-' b:e _en! :found: ~ in·;J 
the sedimentary members, but those eJC'.'l-mined by W .Ao Bell'_ :\fvere '··not . : · · 
determinable .1 Fletch~r called· the _ se_dimen-:;ary a..ssemblB.ge of . Cobequid 

1 
Bell,, .W.A.: Geol. Surv. Canada., personal communicE;tion ... 

I ' 

Moun~ins D·evo.n;i.an, . but did -ript sub9-ivid·e it. In the deta. : ::'.:ed study' : 
of the Nictaux-Torbrook ir0ri1 'd.:i,.strict, E .R •. Faribault,: in 1921, found 
a group of 8.~id . extrusive .. . ro'cks.· interbedd-.ed with· s.la tes and shales .. 
a pout a'·' mile . soµth of the South Mount.a.in iron bed .2 Somewhere near 

---"+.+-'-~,--~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~ 

2 Farib3.,µlt; E.R~; Geol_. ~:ur-y. Canada, personal communication. 
·~:- .· . . ., . . "; 

\ •. ·. · \, 

these !'!Xtrµsiye,rocks is. the contact ;between the very similar sla.\es .' 1
' 

of Devonian a·ge and of the Gold-b.~a..ring s eries; and it was n6t . es·~ 
tablished whether .. the l~,vas formed .a part of the :former or. the :1a:tter. 
Should these· volcanic r(;>qks be co:rrels.·bivQs ' of 'the· :Dcivonian of the 
Nicta.ux-Tor:brook basin, w!).ich may be considerect .tiui te po_~~ibie or : e':-~:Q. 
probable, as extrusive rocks a.re not fo'.llld elsewhere in t~e G~ld~p~~~~ng 
series, a ,pevonian age for the · intermixed· sedimentary and' volca.ni~ .,rocks 
of Cobequid Mountains is at least_ strongly suggested. On the basis of·· 
contact relationships, .?bs erved within the mountains th Jinselves, the sed­
imentary-volca~ic group is younger than that group of sedimentary rocks · 
previously described ,- which has· a better than av·era.ge chance of being 
Silurian - anr:l is older th\'.l-n r .ocks of ,Pennsylvania.n ag.t· bounding it on 
the south. · .. , ,· ' . i~ . : .: ~ 

• l• 

. ±ntr,usi ve.: Rocks.; . ,· 

The. intr'u s ive r:oc ks of Cobequid Mounta ins compose . two 
groups, namely, ·minor irregular intru_sive. podies pf basic to intermediate 
ccmpos~tion_, a.rid batholithic intrusions, -usually of granitic composition; 
The first group comprises rocks of two ages, the earlier of which cannot 
a.lvvays be distinguished from volcanic rocks • 

. ' 1Min~r Intrusions. Wi-t(h:j:Ii.· the area covered ·-.r the ac- .. 
conq:e.nY;~.ng Iria;I? '.fresh, die.basic,. intrus-i~e. rocks a.re extremely plentiful' 
a.long both - ~icl!es of -Great Village Rivtp:~ - :ilorth of OldMounta:inmines, on 
the upper parts of Rockla..nd River, and, less commonly, on Cumberland a 'hd 
Matheson Brooks · ~ At these localiti es '. the diabase occurs as irregular .. 
masses, usua.llY: _only a.bout l po .·feet a. cross, cutting earlier sedimenta:Z.y 



-5-

or volco.nic rocks. On the road from Londonderry to River Philip, 
and about ~mile south of the north boundary of the map-area, an 
older, very much chloritize,d rock is in sharp intrusive contact 
with sedimentary beds, and in the same exposure is cut by the later, 
fresh diabase. Except for the intrusive nature of its contact, the 
chloritized rock might readily have been classed as volcanic, and it 
is probable tha t elsewhere other, similar intrusive bodies may ha~e 
been incorrectly mapped as volcanic rocks. -

On Pine Brook, a fev'r hundred feet north of a zone -or 
iron carbonates, well-bedded shales are intruded by a light grey, · 
dens·e rock determined under the microscope to consist of a mass of 
fine qua rtz crystals and a few small flakes of biotite lying in a 
finer grciun~ass of mainly sericite with some carbonate . Rook 
similar to this has been found on .. hj,gh ground to the immediate west 
of the workings of Old Mountain mi:ries·; but no relat:l9::ships with 
surrounding rocks could be determined. 

Ba tholi thic Intrusions. Rocks of this group include, . · 
in the order of their prevalence, granite, granite-gneiss, diorite, 
granite porphyries, syenite, quartz diorite, ·and p,egmatite. Within 
the a rea of the accompanying map coars e granite is exposed on' the 
Cumberland Br ook rood a short distance north of the head'l/ffit~r s .. s>f ---· .. 
Cumberland Brook, and r epres ents the southernmost limit of a granitic 
body extending to the north side of the mountains: Alth6uf:1 no other 
body of batholithic dimensions is known within th(Lmap_~ar ea, at 
s ever a l places the volcanic and sedimentary rocks are intruded by 
small bodies of granitic rock, whose presence is indfoated more by . 
the a lteration of the older rocks, chiefly by granitization or lit­
par-lit inj ection, than by the extent of the intrusion itself. Such 
a reas occur on Gr eat Village 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 boundary of the map-area. 
These intrusions, in their present position, have no · bearing on the 
iron deposits, although it is probable that the solutions responsible 
for the formation of the primary ankerite bodies were r e lated to one 
or another of them. 

Pennsy 1 Va.ni an 

The rocks of Cobequid Mountains a r e bounded on the 
south by reddish brown congl(lmer a t es and sandstones of Pennsylvanian 
age, whose correlation with other Pennsylvanian groups in the pro­
vince has not been satisfactorily worked out. Separating. the 
Pennsylvanian strata from the Cobequid complex is' an ar';?;ula r uncon­
formity of considera ble magnitude. Although the extr E-·:mo straightness 
of the south boundary of the Cobequid. rocks. might l ead to the as sump­
tion that the contact is al ong a fault, such is not believed to be 
the case. That a fault exists on the ~outh side of the mountains is 
granted, but it exist ed pri or to the s edimentation .:i:-epresented by •· 
this Pennsylvanian group. The a ctua l contact between the rocks of 
Cobequid Mountains and the Pennsylvanian beds has been observed on 
Folly River and on a branch of Carr Brook some 25 miles· to thc"'west. 
At both localities the basal conglomerate of . the Pennsylvanian is 
composed entire l y of material derived from underlying Cobequid rocks. 
Similar r el a tionships were f ·ound on two other brooks without the 
a ctual conta ct being expos ed. Two, smail, isola t ed ·:rnasses Gf Penn­
sylvnnian beds have been located wi thig .the moiintains proper, and at 
both places contacts a r e expo ~ ed, indieating a lar ge angular uncon­
formity and exhibiting li thologica.l characteristics s:inlilar to those 
just described. 
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The Pennsylvo.nian rocks ~ave no bearing on the iron 
deposits. 

":'rie.ssi c 

The Pennsyivanian rocks are in .contact on the south 
with bright rod sandstones and conglomerates of the Annapolis forma­
tion. For the greater part, if not a ll, of the distance between 
Debert River and Five Islands this contact is a norma l fault with a 
downthrow on tho south side. The Tr iassic rocks have no bearing on 
the iron deposits. 

MINE WORKINGS 

In the interva l betwe en the inauguration of mining in 
the district, nearly o. century ago , and cessaticn of operations in 
1908, a ctivities were ext ended to three principal areas . Al though 

, it is not always, or even often, .poss ible to detennine at wha t period 
any particular work wns done, yet t he exc llent series of 'plans and 
sections submitted by J •E. Woodman in his r eport of 19091 give a 
clear impression of the tota l extent of t he workings in 1906, when he 

1 Woodman, J.E.: op. · ci t. 

visited the district. These will be discussed f r om west to east . 

West 1Unes 

The West mines include those workings between Martin 
and Cumberland Brooks, and those on the west side of the l a tter. Work 
a.ppn:rently began in these sections about 1874, and was continued until 
operati ons in t he district cea sed . 

Wes t of Cumberland Brook work wns ca r r ied out, and then 
discontinued, at a r elatively early date . Three levels were driven 
into the hill from the brook valley, the upper one being about 1,000 
fe et long. Two bodies of ore were mined, the most westerly l ying 
between the surface and the upper l eve l about 800 f eet from the portal, 
and the more easterly between the surfa ce and slightly below and a bout 
300 feet from the portal of the intermedi ate l eve l. As work was 
usually discontinued downward wh.en unD-1 tered carbonates wer e encountered, 
it would appear that the line separa ting enriched ore and unaltered 
carbonate lay about 150 f eet be low the surface of the hill . 

Between Martin and Cu1nberland Brooks more concentrated 
mining has been done than in any other s ection . One level, No . 5, is 
a tunnel driven through the ridge a distance of about 4 ,300 feet, with 
porta ls i n each brook val l ey . Altogether three adit l evels, Nos, 5, 
6, and 7 (number ed downwards ) , open out l.nto Cumberland Brook Valley, 
and four, Nos. 2, 5, 6, and 7, into the valley of Martin Brook. The 
levels are about 100 feet apa rt vertically, with none between Nos. 2 
and 5 levels. For inter-l evel hoisting, three shafts w ~re sunk in the 
line of workings, ea ch r eaching the lowest l evel at tha~ place. The 
Jo.mrne shaft,. about 600 f eet west of Martin Brook , r ea ched three short 
blind l evels below No , 7; the McClellan shaft, a bout ha l fway between 
the brooks, was sunk to a depth of on8 l evel below No . 7; and the 
Dufferin shaft, 1,425 f eet east of Cumberland Brook, reached two levels 
below No. 7. In addition a number of shallow air shafts rea ched the 
upper levels only. 

I 
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The mineo.ble ore apparently extended to quite varying 
depths in different parts of the section between the brooks. It 
reached its greatest depth a.bout 600 feet west of Mo.rtin Brook, 'in · 
workings tapped by the Jamme shaf-:;, where ore was stopec'l. t .o 300 feet. 
below stream level. This ore shoot was apparently sma ll , ·as it was 
mined for less tho.n 150 feet from the shaft. At 1,500 feet west of 
Martin Brook unaltered carbonate was found o.p:rnrently closer to the 
surface than at any other point, mining having been carried to a 
depth of only 50 feet below the surface. Beginning just west of the 
Jo.mme shaft is a zone 1, 200 feet long in which no mining was done 
below 150 feet from the surface. Between there and Cumberland Brook, 
however, mining was extended over l a rge sections to depths of 150 
feet below brook level, and, according to Woodman, did not in all 
cases bottom in unaltered carbonates. 

Old Mountain Mines 

This section , in which some of the earliest, as well 
a.s the la test, work was performed, lies on the steep west bei.nk of 
Great Village River about 3 , 000 feet north of the bridge on the Base 
Line road. Although not generally included in this group, and not 
connected with it by under ground workin~s, for convenience the open­
ings on Cook Brook will also be dealt with in t his 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 f eet on the west and 450 fe et on the east. 
The intermediate level ~~s 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 from 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 ~;he~: e are no indications of a narrow­
gauge rai lway 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 being at the same elevation, but un­
connected. Of the others, No. 3 is the only one of any extent, Nos. 
4, 5, and 6 being explora tory holes driven a short distance into the 
hillside. 

No. 1 level was driven 900 feet into the hill from a 
point 250 feet above the river, and apparently was not at any point 
more than 50 fe et below the surface, which flattens after the steep 
slope from the river. Mining was ca rried out along this l e-; e l, 
mainly from a series of open-cuts from which the broken or ~ was 
dropped through chutes into the l evel and drawn to the portal. Caved 
ground is quite extensive a long this level, indicating that mining 
was carried almost to completion between the level a nd the surface, 

No. 2 l evel has its entr ance about 600 feet north of 
that of No. 1, and, as mentioned , at about the same elevation• · The 
workings extend about 1,000 fe et west of the portal. No open-cuts 
were made above the workings, but the l a tter may be traced quite 
easily on the surface by a succession o~ slumps. 

No. 3 l evel lies about 80 feet be low No. 2, and is 
connected with it by one hoisting shaft nea r the west end. One 
l arge open-cut was app;i.r ently mined by discha rging into this level 
in a section not tapped by No. 2. The ~dit is in such a condition 
as to suggest that with a small outlay the mine could be entered, 
and indeed it was enter'ed as late as 1938 , but the portal has since 
caved. 
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Below No. 3 in the north and No . 1 in the south are 
Nos. 4, 5, and 6 levels. Thes e are driven 300, 120 , and 40 feet 
respectively into the hillside, but are not connec~..;ed with workings 
of a productive nature. It is und€rsto(.J tha··~ work was being done 
on ·these levels when operat. ~_ ons cea r:ad. 

East M:;.r..es 

The East Mines distr:i.ct lies about 5 miles east of 
the village of Londonderry, and at one timo w:ts conr..e0ted with East 
Mines Station on the Canadian Na ti cnal Ra ilway by a full-gauge 
railway, which was used to transport ths or e t o Londonderry for 
treatment , Work -was apparently commenced in this district quite 
late in the history C'·f the mines, ancl. "#9.f: bej_ng carrisd out when 
operations cea sed . At the East mines ·~::here we:;:-e ·tv1ro sets of openings, 
the westerly, called the Gocy Brook wo~kings, ccnnected directly with 
the full- gauge railway line , and the easter].y, or Weatherbe Brook 
openings, connected with the Gory BJ· ook wo~k::i.ngs by a : .. :- row-gauge 
railway. In addition, the roadbed f'or anotfl.0r railway was being con­
structed to a poin~j a bout 1 mil.e we3-l; of Go:·y Brook when work ceased. 
No workings were driven at the latter pcint. 

Gory Brook Wo.:~king:c:. Th8 ma~.n C1?Eining of these work-
ings was on the h illside di:cect.ly--north of a l mding trestle at the 
end of the full-gauge r ailway, From the adit , levels were driven 
north 700 feet to the ore zone .• from whi.eh pcint 1, 500 feet of east­
west workings w13re cut in the 0'.".'e. Several open-cuts exist along 
the ore zone, two at least of which must ha-v0 been mined by discharge 
into the workings below. Seventy five feet be l ow the work:L.'. ; s tapped 
by this adit is another l evel whos e workings have an , ~ast-we .s}; exten_t 
of . 3,000 feet, and which wa s apparently entered from · another opening 
on Slack Brook, abou-f; ! mile west of Gory B~· o ck, Ore from this le:vel, 
however, was handied from the Gory Brook adit, being hoisted to the 
upper level in a. shaft ner:i.r the ore a nd north of the Gory Brook portal. 
Apparently this low~r .. or SJ.a,'_}k Brook, lei:re l was driven mostly in 
unaltered carbon..l tes with sma ll pocke·cs of o:re. 

Wea therbe Br ook Work:~ng s e These workings are on 
,-T------ --------Wea the:rbe Brook, a bout 2 mile east of the Go:::·y Brook workings. Two 

parallel zones, about 1,200 feet apar·i:., were tapped from the main adit 
on the brook, the northern zone being worked almost entirely from 
under ground workings and the :::cut.hern by J.a;~ge cpen··· Cuts and under­
ground workings. .Ore w-1s won in pla ce3 at a depth of J.50 feet below 
the surface, but deeper level ~ apparently did not find any. It is 
believed that a dump at L::>ndonderry of SOI"e thonsa.nds of tons of ore 
was d~rived either from the Weatnerbe or the Gory Brook workings, as 
it is .piled where . it would have been dumped from the full-ga uge rail-

. way ov~r which East Mines ore was brought to the furnaces. 

Ankerite Quarries 

Al thou gh the early opera. t0rs did not consider ankeri te 
an ore, yet tha t material was quR.r:ried e· ten1>:i.vely for use as a flux 
in the furnaces, in lieu of limestone -Cha. t would add no extra iron to 
the melt. The ankerite was obt<;in0d :'ro'.ll tw~ loca lities, one at Old 
Mountain, and one at East Mines. 

Two quarries were operated at Old Mountain , the largest 
in a steep cliff face of the west ban~ cf G:c ;3.-t; ViJlage River, and a 
little to the south of; the mine work,ings there. The quarry ·utting 
-was some 30 feet wide, with a difference of e levat-i on betwe · :1. top and 
bottom of a bout 120 feet. The bott~>m cl' the qu"-r ry was a bout on the 
level of the roadway a lone; th P w s .., ~ ~-_;_;re:.'.- ~"' nk. The second Old· Mountain 

.• 
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quarry is on the flat top of :the hill, S:nd although ;originally: . . 
operated as an open-cut quarry was finally connected ·ito th(: < under- ·;· . 
ground workings of No. 1 level. It is of interest in that, al- · 
though normal a:hkerite was obtained from the quarry, yet . th~ mine 
workings below it obtained some enriche·d ore~ · -·-

'.-
At East Mines one of the eastern open-cuts of the 

Weatherbe Brook workings is marked on Woodman' s. plan ·a.s ·11 ari.kerite -· 
open-cut11

• It is assumed, al though no other·meri.tion is ·made . or· it, 
that the material from this cut was used a.s flux_, as was the material 
from the quarries at Old. Mountain mines, This op~n-~ut is ioCa.ted · - -
on a relatively flat piyce of la:nd, about 400 feet ea~t ·of Weatll.erbe 
Brook, and is . surroun.ded on three sides by open-cuts from· which iron · 
ore api;e.rently was obtained. .. . . . . . 

PROSPECTED AREA.S 

In addition to those sections in which actual mining 
was performe4, some. }V'Ork of an exploratory nature has been done in 
various other parts of the district ', both by the c6mpanies operating' 
the Londonderry mines prior to 1908 and by individual s .and c~pa.nies 
_at later dates. A sununary of this work. and the :r:esu.lts, if any, , 
will be given, traversing the district from west to east. 

Matheson Brook Section 

Matheson Brook is about i~ miles ·we.st of Cumberlarid 
Brook and is not shown on the accompanying ma:p. In 1942, two parties 
prospected the immediate environs of the brook, one under Mr. Bernard 
Sky, operating for himself, .and one under Mr. George Coolan, operating 
fo~ the Dominion .Steel Compa.ny. · i -

The first-named pa.rty sank two shalloW pits three- . 
eighths mile apart, east and west, on Whetstone Brook, :·a i{iny trib­
utary from the ea.st of Ma thesoµ Brook, a.nd 1 mile north of the Base 
Line road at Mr. W. Carroll• s farm. In the western pit, a.bout 200 
feet from the confluence of .the tw~ broolcs, was a north-south striking 
vein of oxidized iron carbonates a bout .' s.. :- inches wide. The eastern pit 
showed some oxidi. z~cl. carbomi,tes on the. dump, .but no ~ein could be 
found in the pit~ .··- __ .. · 

Coolan1 s p:i.rty sank severll:l shallow pits on the flat · 
1 top of the mountain about 2 mile .west of Matheson Brook, and about 

a mile .north of _the 'Base Li°p.e road~ and ·tn a ddition'· drove a short adit 
into · the hills id·~ ori the west 'bank of tl{e brqok at a point where the 
flat top of the mountains gives way to ' gteep slopes dqwn to the lower 
land to the gouth. _The .first:.meri.tioned p_its -(i..iere purely exploratory, 
and, so far .as is kii.0wn, nothing .was fow:i.d. · The short adit was driven 
at a. point where seve~.a.l stringers of specuiarite were visible on the 

,• . ) . . .. 
cliff, and a few more ~tringers were exposed ip. the a.di t, but nothing 
to approximate cormnercia.l ore. · · -

De~ry Hema ti te · 

l . ., - . . 
About 2 mile north of Old Mountain .mines, and on the· 

steep north bank of a tributary of Great Village.:River, a body of flinty 
black .hema tit~ was discovered lying between the a _filqst vertical contac~ 
of fine- grained diabase on the north and sed:imentary rocks on the south. 
An ?P.en-,cut .wa:s sunk 10 or 15 feet on the oi:itcrop .. Qf' - the 'ore, ::·;tnd an 
a.di t driven to int.ersect the body from a poi:O:t farther down · tfre · hill­
sid,e. 1). bore ... }io;l.e was then drill,ed at an angle of ' about 4o ' d'egrees t9 
intersect the ore-body at ·a depth; of ·around ' 2QO f'eet, .'at ·which' depth' 
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the dia.bn.se wns entered w~thout encountering any ore. No further 
work was done thereafter •. 

Section Between Great Village and Folly Rivers 

Of this section, Woodmanl says: 11Althoug~ - the iron-

l Woodm~n, J.E.: op. cit., p. 160. 

bearing zone has long been known to extend through the country be-_ 
tw-een Old 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 
follqw the ankerite and sideri te 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 wc:stward. 

Oh the hill between the two branches of Great Village 
River2 are a number of shallow pits as well as short levels. 

2· Gr_ea;t Village River and Rockland River, on the map. 

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

. . With .the exception of two. ~~yed aq:j,,ts, -. qne at. t1}e 
head of · a "small brook entering Rockland River just north of London­
.derry, _and the other at the heaci ·of ·the ·:iri.iddle of three forks of a 
branch of West McElman Brook·, ·· there are f.ew signs today ·of .a.hy work 
having been performed in this section. The first-mentio:t:1,ed .brook 
may be the 11Weigh-house Brook11 of Woodman, no ·bro<;>k .beihg biown by 
the. t name today. · · 

Pine Brook - Totten Brook _ Section \ 

.. :. Pine Brook lies a: 1i ttle over. ! mii~· ea 'st of Wea therbe 
Brook and Totten Brook about -~ rri:ile east of it, .'I'.h:i..s _section, there­
fore, i.s. a. direct continuation ·eastward of .the >Ea.st 'Mines_ ,district. 

' .. ' ' ~ '· ,. '·. . . . . . 
• ·~ ." ~ t 

' ' A large .body. of ankerite .;was · discover-ad ea:dy: in the 
century nea;r the ' top .. of · the steep east bank of Pirie Brook and about 
-if mile ' ;aorth of ·the continuation of the Base Line road. About 500 

. feet ea.s~ ,of thf~ . e:ip~~ure a small open-cut into a hillsi.de showed 
- the body at this point" to ;have a ' width of at least 70 feet , with 
' s·cattered isolated exposures nearby indicating "that the width might 

be greater. On the steep bank of Pine Brook, and. 45 feet below the 
fir s·t·menti oned exposure, a short adi t was dr_i ven into the hi 11 side, 
and ap:plrently mostly in ankerite. The l ength 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 operatio_ns 
ceased over the entire district. 

A bout .! mile east . of Pine Brook, at the point -referred 
to above, and extending eastward almost ! mile to Totten Brook is .· a 
low, linear swamp 200 to 400 fe et wide, having an e leva.tion only a 
few feet above Totten Brook, and known locally as Peter Totten 
Meadow. Exposures of massive iron carbonates, both with and without 

····~,··· : '.'"~· . :_·ti,; :i ... . 1~v~~ ·..:.>"~ •• p·· .:· • .. -~~;,."-·'4· •. -···· .;: . . y -.- ·.:1-· ........ . 
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oxide enrichment, had been discovered along the steep north side of 
the meadow, o..nd seirern.l ·trenches and one small open-cut were dug in 
them. Where enrichment has occurred the ore wo.s of good grade, and 

·the small amou_nt _, of it hauled to the furnaces wus of considerably 
bet~cr _ grade than tha.t obtained from East Mines. 

'j" I",, So far a.s is known, no other prospectinb has been 
done· in the distriqt. 

1 

' ' 

·. 
. IRON DEPOSITS :: 

Tlie deposits of iron ore are apparentlyl oxide en- · 

The possibilities of the enrichment being due to processes other 
than those of surface waters will be discussed on page 21. 

richments, by surface Waters, Of lent~·CJ.118.r masse~ Of iron-bearing 
carbonates, of which an.kerite, a calcium-magnesiumo..iron carbonate, 
is most . common~ · Owin~ to the . inaccessibility of the deeper work­
ings, carbonate below the zone of oxidation and enrichment has not 
been observed by the writer, and is des~ribed by Woodman merely as · 
11 spa thio ore . and ankeri te11 ( sideri te . and a.nkeri te), tenns that may 
be use.d to cover the possible carbona:t.es .present in depth, or, on 
the other hand, to indicate more prec'is.ely that both are present and 
have been observe·d. ; 

I:h general the unenrioh'~:~ · carbona:~_e:s · have no possibil­
ities as ore. This statement, :tiowever, may be a.mended to -admit that 
a bo.dy · of siderite of large size .:and free of a.nkeritic impurities 
(two ~onditions that are · not at prese;nt knQWn to exist in this' dis­
trict) may be classed as a low-grade ore . of iron; · . 

. . . A · possible use, other than .as an ore, exists, hawever, 
for ankeri te. During the period of production at Londonderry no 
li.me~~9ne -was .used in the .furnaces as a flux, ankerite ueing used 
exclusiv:ely for this purpose. Limestone, of course, added no iron 
to the melt, whereas ankerite, carrying frem 10 per cent or 
more ,, of metallic ir.on, often added considers. bl!'l amounts :of this 
me-tal, and apparently was as sat.isfactory a s a flux.. •: · 

i 

Primary Carbon.ate Bodies 

. The primary carbonate bodie;i,s lie in close pro"Ximi ty · 
to, a.n.d almost . strictly parallel with the .pre-Penn_sylvanian fault ·'· 
marking the south. face of Cobequid Mountains. The:· bodies are a 
series of roughly f0-rallel lenses, whose boundaries in detail are 
exceedingly irregular. Fragments of countl'Y rock occur thr o-llghout 
the CEl.rbonate :mass, but show no signs of having been brecciated to 
their ,.p;resent ·shape. The carbonate crystal grain varies frem quite 
suga.ryi .: vvith about! millimetre grain size, to coarsely crystalline. 
The w~qt~ . of. the . carbona. te bodies varies .from mere stringers to 
masses ~O to l.OO· feet across. · There are no signs in the carbonate 
of banding or other structures such as might indicate bedding in­
heriteA,. from replaced sed_imentary r 'ocks. 

. The above features, togethEJ ;r· with the fact that at 
no place were clean fissure walls found bordering the carbonate, 
suggest that although access was undoubtedly provided originally by 
fissures yet the actual formation of the carbonate took place by 
replacement of the rock bordering the fissur es. The coarse grain 

• .. 
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of the carbonate in places cannot be considered as detrhnental to 
such a theory, a s occurrences of equally coarse-grained carbonate 
are known elsewhere to be entirely the result of replacement. 

The deepest·workings, and in fact all workings that 
were sunk below the zone of enrichment, bottomed in u!lllltered car­
bonates. This fact alone may be considered as strongly favouring 
a. hypogene origin for the carbona·t 8 bodies, and s~ch a theory was 
also held by Woodman. He , however, mentions one fact that might 
militate a gainst such a theory, although it does not sway hhn, 
no.mely, that he was unable to find carbono.te crossing the beds of 
brooks, even where well exposed on the slopes above them. The 
writer pl.id particular attention to this stD.tement when traversing 
streams that cut across the ore zones, a~d found that no stream had 
a completely solid section of rock across such zones. When it is 
remembered that the carbonates are _ m~ch softer than ·the ·country 
rocks of the mounto.ins and much more s.oluble, the flat statement 
tha t massive ca rboDllte bodies do not cross the brooks cannot be 
accepted. 

Granting o. hypogene origin for the carbono.te bodies, . 
the actual source of the carbo:natizing solutions is not hnmediiitely 
apparent. The assumption is that the solution emanated frcm sane 
not too disto.nt igneous mass during its period of intrusion. _A:l­
though in po.rts of the iron belt granite is either exposed nearby 
or its proximity is suggested by other features yet in other equally 
product1ve sections the nearest known granite is several miles away. 
The diabasic intrusions a.re not at all plentiful in the carbonate 
zones, in fact .certain sections of the iron belt are almost unique 
in the complete absence of sue~ rocks. The minor intrusions of 
intermediate comp.osition, however, have only been definitely estab­
lished in the Pine Brook section, and a.re believed to exist in the 
Old Mountain section~ Mention has been made of the difficulty, . 
be.rring actual exposure of an intrusive conto.ct, of differentiating 
these rocks from some of the volcanic rocks, and it may be assumed 
that rocks of this type· are more ·pientiful than can be definitely 
stated. Thin sections ta.ken 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 r;eplaced an already cons~l­
id.a.ted rock. The writer, however, consi_ders these facts suggestiv~ .: 
of a relationship rather than o.s 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 be.tholithic intrusions of the province·, which are believed to 
be Devonian. An establishment of the age of the intrusive p:trent of 
the carbonatizing solutions would define an earlier or concurrent age 
for the fissures that gave 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 t:Une of uplift of the mountain :block by 
faulting could be slln.ilarly defined. 

As was mentioned previously, the composition of the 
oarbo:n.9.te below the zone of oxidation and enrichment is not known. · 
It would be of considerable value to know whether it is ailkerite and 
whether the known occurrences of siderite are the result of supergene 
processes; or whether mixtures of ankerite and siderite made up the 
prhnary bodies. The reasons will be clear, because if the fonner is 
true no bodies of siderite (which as mentioned above might be con• 
sidered a low-grade ore) :will be found below the zone of gr ound water 
enrichment, whereas if the latter is true lenses of siderito might go 
to o.ny depth reached by the carbonates as a whole. · 

/ 
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Mention should be made of tw-o <t c c.es,J.or y minf-"·::i. ls 
occurring in the carbonates. Pyrite is oc.ce.sion3. lly present in 
tiny euhedral crystals. Tha.t it is not pr esent in a.ny quantity 

· is shown by extremely low percentages of sulphur i n the various . 
analyses quoted in Woodni~n~ s report" The othe~ mineral, specu­
la.rite, is extremely plentiful in pla ce fo It occur u as veinlets, 
sea.ms, and isolated needle-like forms . Under the microscope it 
appears in pa.rt to have been deposited simultaneously with the 
carbonate s , and in fB.rt to be a little later , The f onner 
relationship, if well substantia tedJ would a l :::J.. .:- indicate a 
hypo gene. origin for the p:i:- ima:::-y carb o~1a t e bodies . 

Enrichment of {~h" "arbona +:;e B\:dies 

The weather ing of the ca r bor..ate b odies , the sub­
sequent transportation downward of iron--i'i ch s oluti ons by perco­
lating surface waters ~ and the l a ter dep~ ~ i~ion in the carbonate 
bodies 6f various iron oxide minerals from the s e solutions, gave 
origin to l ens es in the carbonate that could profi te.bly be mined 
as ores of iron ~ The products of this supergene enrichment are 
mostly forms of limonite, together w.tth sma.11 amounts o_;_· hematite, 
and possibly some siderite ,, Menti on will be made in this section 
also ·of occurrenc es of speculari t e an a m:i.no;.· pr imary constituent 
of th·e carbonate , mainly because such occurr enc e s def inite ly 
11 enrich11 the rock) and might conceivably be plentifu l enough in 
any one place to raise an other wise l ow-. grade carbona te to the 
status of an or e . 

When it is r emembered that mining operations were 
pursuea -, i n. this district , for .. ab otai.; 80 . ye[;;l.:us .• it is inevitable-__ 
that a number of t erms de scriptive of the ores should come into 
local us'age , and be well understood by those f amiliar with ·v,e 
district, a lth ough havin g a very inexa ct application if us ed in 
any other mining districto Where no confusion can exist, these 
local tenns will be r eta ined in the description of the ores. 

Types of Ore. Paint or e is yellow- brown, earthy, 
ochr e ous limonite , a ilO.--:r:~ found on or withi n a fr;;w feet of the 
surface. Bottle ore is ho. rd , b la ck _, botryoida. l limonite or 
goethite, 1 and was found e i ther a s residual bodies in t he soil 

1 
An analysis for combined . water was made by the Min er alogical 

Section, Ge ologica l Survey , on a s pec :':rnen of bottl e ore· found 
on a West· Mine dumpo The results showed the mi ner a l to be 
intermediate b etween limoni te anG. goe·::;h::. te, the combined water 
content being 12 o3 per cent. 

-- ----·. . ~ -- ·- ---- ·· -------
overlying or e-bodies , or as ca v i t y fi J.l ings i n t he rock close to 
the bedrock surfa ce. Red ore is .• as mignt be suspected, red, earthy 
hematite, and was r ather unco.rmnon ., White or e is sideri":·1 sufficiently 
fr ee from e.nkerite to b e cla s sed as a lm r-~g:,~ade ore . Specular ore 
or specularite occurs as thin .. p.Laty depos i +-s in cra cks in the 
carbonate, and a lso a s needle- like agg1°egates i n s ol id carbonate. 
Woodman states tha t it is a surface -mineral only a nd is not found 
at any depth; a statement t ha t i s somewha t out of keeping with its 
known high temperature or igin . Brown ore and bla ck ore are terms 
U?ed in Woodman's r eport, which the wri~er finds r a ther confusing, 
as specimens of ore sa tisfying both t hese desc riptions have been 
found to be essential l y the same, nA.mely ,, a ha rd sinter y ma ss of 
limonite rep l a cing, a bnost :iomplctel y, t:1e ca.roor_._"l.te tha t originally 
made up t he rock. 



-14-

Bottle ore and paint ore, as mentioned, were found 
only close to the surface, and generally over the whole mined extent 
of the district, but the former wn.s particularly plentiful in that 
pa.rt of West Mines between Cumberland and Martin Brooks• Bottl'e 
ore carried about 57 per cent iron and paint ore 35 to 38 per cent. 

1 Of the specular ore, Woodman says: 

Woodman, J.E.: Op. cit., P• 152. 

11Another fairly superficial ore is the specular. 
Doubtless it should be called specular hematite; but its streak is 
brown rather than red, often even yellowish, and it contains a 
variable percentage of water. There is need of a variety name to 
designate such a minerale The specular ore is fine to coarse, and 
occurs in form from thin filaments and stringers in other ore up to 
large pockets of many 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 instances 
it is near igneous rook, which, however, long antedate its formation~ 
In others it has no enviro11ment which might be used as a clue. Thus, 
analyses of the Totten Brook old workings at East Mines show a 
comparatively l arge percentage of specular ore, while westward toward 
Slack Brook there is little, limonite being the oxide. In this case 
proximity of igneous rocks might at first sight appear to account for 
the change to specular ore . But in the western part of the property 
now worked - Cumberland Br ook and West Mine - the ore west · of the•-'­
brook consists of a mixture of ankerite, siderite and specular iron. 
•••••••••• In this case intrusives could under no circumstances have 
influenced the ores. • ••••••• 11 

Specularite is a high temperature mineral, and as such 
may be produced by primary i gneous activity, by hydrothermal altdration. 
or by deep-seated metamorphism. At Londonderry speculari te is in part 
aontemporaneous with, and in part slightly younger than, the pri¥lary 
carbonate bodies. The latter circumstance, however, cannot be 
considered as proving that the specularite is not in all cases 
related to the primary ca rbonate bodies in origin. Considering all 
these circumstances, it is difficult to see why this mineral should 
be limited to ~o~es 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 that it is a hydrous variety of specularite 
with a brownish streak, the writer has often obtained such a 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 a ll cases the rock 
surrounding the specularite containing considerable limonit c . 

As Woodman rema r ks , specularite is very common in 
the Pine Brook-Totten Brook district, particularly in the old . 
workings on Peter Totten Meadow. It has been observed in fair 
amounts in dump rock on Cumberland Brook, and may well be much 
scarcer in the interve~ing 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 t he carbonate a.re in reality closer to the 
parent so~rce of the carbonate (and specularite) than are those 
zones in which the mineral is less cQnmon. 

: 
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Apparently otherwise unenriched carbonate m.a.y contain 
enough specularite to class the rock o.s a whole as an ore, as 
Woodman mentions on the west side of Cumberland Brook. This would 
be the ollly case in which such a classification could be applie4 to 
the carbon.ate where un.aff~cted by supergene enrichment. If a 
hypogene origin is accepted for the speculo.rite, as it must be• 
Wood.man's statements notwithstanding, there is no reason other tha.n 
local struoture why such concentrations of specularite in the 
carbonate could not be encountered at any depth regardless of the 
level of supergerle enrichmento With the meagre irlformation at h.O.nd 
regarding the obourrence of this mineta l , it would be exceedingly 
difficult, if not impossible~ to antidipa.te such concentrations. 

Another ore having local extent is the ~od ore, 
formetl by entichment of the carbo!Jl'l.te bodies by red hemo.tite. 
Woodman does not discuss any occurrence of this material, but mentions 
its presence. The writer found such an ore in place in the o~en-out 
on Peter Totten Meadow, a vertical body of red ore -consisting of 
hematite with some limonite lying against a similarly oriented body 
of black-brown limonite. Some enrichment by he:matite was also 
observed in an open-cut about 11 000 feet east of Pine Brook, but 
there the hem.atite was present only in sufficient quantity to give 
a red colour to the rook. 

The above-mentioned enriching minerals, al thc-·.lgh of 
considerable interest, and in some places the producers of very 
superior ore, did not by any means supply the bulk of the mined 
material 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-.f -r .om .. the paint ore,. which was distinctly a 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 open-cut on Peter Totten Meadow, in 
juxtaposition, as has been mentioned, to a band of red ore. So far 
as is known from the descriptions of mine workings., similar material. 
was mined in depth in all the mines, and finally., in the deepest 
workings, cave way to unaltered carbon!lte. 

In a discussion of supergene enrichment processes, i.t 
should be proper to mention processes of supergene de-enrichment, which 
also took place, but fortunately on a very small scale. By this is .r ... 
meant the deposition in an already slightly limoni tized· carbonate 
rook of fresh iron-calcium-magnesium carbonate., containing less iron 
tha.n the rock that it replaced. Such processes may be suspected from 
the examination of hand specimens of brownish to black ankerite 
containing euhedral crystals of white carbo!Jl'l.te., and are .proved by 
the microscopic exa.mi!Jl'l.tion of thin sections ta.ken from them. The 
dark ankerite is found to have minute films of limonite deposited · 
along cleavage and fracture planes., and this material .is replaced by 
fre·sh white carbo!Jl'l.te containing no such limonite. It is also 
conceivable, and in one place thought possible, that such a process 
could replace the ccmpowid carbonates with siderite, thus resulting 
in a deposit with a higher iron content than the :m.e.terial replaced. 

Chemistry of Enrichment. Iron carbonates may be enriched 
by two processes - by oxidation of iron carbonate 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 
oarbona tes present by limoni te. Microscopic seams of limoni te have 
been observed following cleavage and fracture lines in ankerites 
-tnken from near the surface, and it is assumed that during the 
solution of iron from the upper parts; some oxidation to limonite 



occurs, the r esults of which are J. eft in ~~'le ro0k. The poin t mo.y 
be raised whether -\~hose rocks · tl}o. +; are r.lmost. entir e l y l irnonite 
may not have b 3en p:::-oduced by o~idation rather than by :·eplacernent. 
Specific gravity determinations we:~ e made on two specimens, one 
being a surfo.ce ank e:i.- ite c cmp oE'ed i·oughly o-f: 92 pe~ cent carbonates 
and 2t per c ent J.3.moni te., the other 3pecirnen be:.ng a highly· en­
riched ore compos ed of about 8 per cent ca rbonates and, 89 ·per cent 
lim9i;ii t e ~ The results showed the anlrnrJ.. te to have a specific 
gravity of 2 _.,9 a nd the l lln.onitic rock of 301 0 If enrichment :were 
the r esult 0·1l~f c-: . · ·.,~o. -bion of i.r on carbonate to l:imoni te, 
accompanied by so::.ution· of E>u:::h ca l~Jum and magnes ium ca rbonates 
as were present~ the r esult:;_r.g !'O;J k WOUJ.d have 0. specific gravity 
consicJ:era.bly b e low t hat of t he anl::e:.~ ite." 30 :i."c i: s quite c· .<'-h_nt that 
considerable i !' on is added to -i::he :::-ock in the enr2.ohment pr ·'}ess in 
e:ddi tion .to any that ma;/ be left there · by . px:ld13- tion. of the ir;on 

u ~. · carbonate o 

The agentn by whj ~h iron i ~; g:L~@oJ:ved and transported 
are: (a) sulphuric acid derived f'.[·cm -Ch o ., : '-i~.-t;her'i::ig of pyrite, and 
p6ssibl:y: from t.mlpha:l;e depo31 -::r. rnch a e g}'J_J3v:ii ; :(b) organic acids 
derived f;!'om decompo~sing ve ge:.a b2. e mat.ten, a _nd (c ) carbon dioxide 
derived ma inly fr om tha a:lzn.013phere ;, '!:iui · a:Lw f r on the decomposition 
of organic ma tJ.;er .., 

" 

' ' . Pyrite,, althaug:'l p!'ei.:ont . as '., ~ . p:r i'lla ry mineral in the 
carbonate bodj es.? occm!'s in qua.rit:tt.:'.ci:; ·:: ~)o . mt.r;i.ute to permit it·s· being 
considered as a possible sour .-; J ;:r :H:f: . ~x;-; c11 lphu!'ic acid to 
account for the extensive solu·l;~on that has oc~urredo That s'offie 
solution by sulphe.te2 has taken plac9 is nuggested by ·Woodma.n~1 r5 -"'' 
sta ternent ·hat a cons i derable :i nc reaGe in t h e amount- of sulphur 
present in the ore was noted in the ::.O''TGs ~ . ::. e-velc we3t of· Cm;tbetland 
Brook. 

·- .! ; .. 

The poss ibility of o-vorlying gyps.um .bed s -~upp°tying 
sulphatt;)_ solutions for the transp o:r.i; of the iron must als'o _be 
consiqer.ed v.ery . ..> light. Rocks of W5.ndsor age, the only gypsiferous 
group iri. ·the Maritime Provinces~ G.o _00eu: on tlte flat mountain top 
north of Five I s lands p and s01ne 20 miles west of Londonderry~ but 
no indica. tions of such rocks ha·ve b een . seen el s e-nhere oh the 
mountains, nor do' gypsum beds occ·..i.r ti~ere . F ~nally,, had sulphate 
solutions been a-G a J.l a ot :.v c j ~1 ·':-:- : : i. ·!1"r·l·:·: .. G -'~~:'JC ;.::('':1. J thE- consequent 
deposition of the iron would gi"Te rise t'.J . c.Cn1?iderable ma sses· of 
other sulphates, particularly ca ~cium sulphate~ . by the replacement 
of calcite by l:imonite , where&..s such su::!.phi.''.~-··beB. :dng minerals are 

·extremely rare . · 
; · . 

.-

Organic acids, simila rly, cannot be con sidered as a 
principal factor in t he so:!..ut ion of the irono A swampy p wet terrain, 
such a:.s would be requir ed fo:.: the formation of large quantities of 
organic ar.ids, cannot be assumed to hav.e e:ici r. '.., ed on ·':;he mountains 
so close to their edgeo And conversely, '.if the south fa ce of the 
mountains had b een elsewhere at ·foe time 'or enri;:,hnent .• or if the ._ 
area to the south of the moUritains had b e,~n filled to their lever 
by later sediments ,, then t h <:l differ encef' of relit~:' required to 
promote water c i rcu lation to the dep-ths at whi9h. enrj.cbment is 
encountered wou ld be lacking. 

No such obj ections .• I'.. oweve~ .• ca n -~e pr oduc ed to ·a. 
theory of solution of the iron by cainbonic a c id 0 Ir cn is soluble 
as the bicarbonate, and as it e~dst ed already a s the carbonate, a 
smaller .amount of car bon dioxide would be ~~equir.e d to · effect "i ts 
solution than .would be necessary ha d :i. t s_,~e bd .in: any other form. 
The supply of the sol\~a.1.1t IJ1P-t~r~al would be unlimiJ.;8d; as i t existed 

I 
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in the atmosphere, and the presence of secondary carbonates of 
calcium, magnesiW'fl., and iron in some of the slightly enriched 
ankerites indice.tes that such solution was occurring, oeoause 
secondary carbonates &re precipitated only from. bicarbonate 
solutions. 

Iron as the hydrous oxide or carbonate, is precipi­
tated from. & bicarbonate solution by release of pressure; by contact 
with orga.niems requiring oarbon dioxide in their life prooeaseo; by 
th~~admixture . of certa.i~ orga.nio acids; and by enc9untering a mineral 

. salt whose' bas;,o. rs..~dieal i"s exchanged for the iron .. in the ~i"o&J"boD&te 
solution. · 

As a bicarbonate solution is essentially a solution 
of one molecule of the carbo:na.te in the presence of one molecule ot 
oarbonic acid, the latter being carbon dioxide in aqueous soluti~, 
it can be clearly seen th&t any lessening of the pressure on the 
solution will result in the dissolution of the carbon dioxide, 
leaving the much more insoluble carbonate in the water. Such a 
release of pressure may be obtained when the solutions reach the 
surface by ·"'M:l.Y of a spring, _or when, after seeping downwards through 
dense rook with some hydrostatic column behind t~em, they reach a 
broken or· fractured zone y.tiere · circula~ion is freer. Such e. zone 
need ,.pot be anywhere. nea:r· t~e sur fa.ea. -to •f'fe~t a release of preesure 
tmfficlent to de-carbonatiZe :the solutions. · :.;:'t~ · . · · . · ~· ! · 

I 

,'•. 

··· The precipitation of iron by contact with or~ni81!ls 
cann9t be coris].dered as ·a method by which the bulk · of the iron was 
preoipitated{'· no~ can such preoipltation oecur .tru--ough .the admixture . 
of organic e.o~~s· , .although -~oth processes und~ubtedly:-vier.e ·respon&i\:>l.e 
for the forms.tion ·or mit19r amounts of limonite in the upper p~rts .or '., 
the e.nriohed I ones. · · · ... :. 1 

Precipi't;;ation of iron by molecular exchange ie in 
effect rep"lacement, and undoubtedly played a large part in the 
fornia tion of the limoni te deposits. Undoubtedly both .the calcium 
and the magnesium carbonate· in the ankerite underwent·. such replaoe­
aent, as both minerals are almost lacking in the better grade 
limonite ores~ · It .is unfortunate ·that ores from the deepest zones 
of enrichment are not available today, at least With any certainty 
as to their original locality, a.a without them it is impossible to 
outline the a.ct~l processes by which the limonite oame into its 
present positions. 

· Although the iron precipitate frcm a biCarbonate 
solution is essentially in the form of the carbonate, the change to 
limonite occurs · in most cases almost coincidental with the origi~l 
precipitation. In fact, unless the change takes place inmediately, 
the resulting carbonate is very likely to remain as such \in.less and 
until a.oted upon by oxidizing solutions. 

Effect of Topography on Enrichment. The general topo­
graphy of the district has already been described. The details, 
however, vary considerably in different parts, and will. be outlined 
in an attempt to derive a relationship between topography and 
chare.oter 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 indicate that, in the writer's 
opinion, topographic conditions have had a prime bearing on the 
formation of the ir.on ores; that enrich!Uent· by limonite ie found · at 
depths that ili places are considerabiy in excess of :that ot the 
present water table; and that such enrichment in hitherto unworked 
ore-bodies may rea8orie.bly be considerad to go to similar relative 
depths. 



. ·: · !", •• 1 _ : ·:: r ... ~ : r ... '. 

From M1>.theson :S:i'.'ook to :Ma :.~tin Brook the · south.' face at 
t4e mountains is much steeper a.nd mor e ·1·ugged than elsgwh~~e. ·. 
Cumberla.nd Brook crossM the oi'e .zone at a.bout 520 feet above · sea.­
level, and Ma.rtin Brook at a~out 550 feet. 

Betvieen Martin .. Brook a.nd Gr-ea t Village Riv.er, the south 
fa.ce of the mouni:flins sn{6oths :· out a bi t 9 and rocky cliffs are abe•a'tt 
Cook Brook does not make much of ·an indentation in the mountain block. 
In the vicinity o.f Great yiila ge River, ' h 'owever, th'e face of the 
mountains loca lly becomes quite rocky and steep - the river cutting 
a deep gorge across the or e zone a t about 350 feet above sea-level. 
The west bank of this river i1,3 _:much ste~pe:~- 1"- and higher than the ea.st 
·barik, having about o. 30 per cent gr.ads c.fer J.: ; Ooo ·r,eet fr~ _i;_he river. 

' ... . ., ' ' ' ~ ·' .. ~ 

, Great Village a nd Eock land Rivers are ·telo close 
together to have any pronounced highland betw:een 'them, but along the 
line of the ore zone the inters t reo.m a r ea ri ses in places to almost 
200 feet above the rivers. · 

Beti.veen Rock l and:_ a.n.d I<'olly R'.rver s ·~ ' the slope of the 
south mountain fac e is cqns~der;~bly lower than to the west, and in 
places is cultivated all the wa y to t he 1·tH~tively .. ,flat top or -th~ 
upland. Sal tspring,, We~~ McElrnan,, n:nd McElman· Brooks cut fairly 
deep gorges, the last named having thEil deepest, cr'?ssing the ore zone 

·. 300 feet el::ove s ea-level, · ·The gorige 'cut:::'by. Folly River is, hOiVf~ver, 
- remarke.ble for its very ,steep walls, more so: on the : east)_than 'p_ll ,. 

th1;,.!w.est, although the ~·leinltion :of t he river where · it cr_'os .se~ the 
line of ore is not. ·-yery dif f13rent •from ,tha t- of · }foE~an ~xpok • . 

. " , . .. . .' ..... 

Fi:-Om::·Folly River to ' :i;:;l~~ Brook, the south; ~~ o-e Of the 
'mountains has about the lowest slope in the entire district. In 
tJ;l.is se~tion a. .~,c;me , , th,e ~~~sylvanian conglomerates occ~ .a"\? . 

' el~~tions almost a-s_ ·high as those of .·thu rocks of · the mOU:nta.:i;ns 
themselves. Slack, ·Gory, and Wea_ ther be Brooks flow ·ftom· the · 
mounfu~ns through 'very sha llow gorges: or no gorges ·at all~ ~ine 
Br.ook, however, : occupies a very deep and narrow gorg·e; v\rf~h ~r.ticular ... 
ly steepwa.lls : i:ih-'. ~h.e ·_E;Jast_ . · ·; . .. , . 

. , . 

. · · ·East ·6f · Pine Brook the slopes of the ihoktain. face 
increase .considerably to ' i;>ebert River, where the south :·_mou:rita;i,ri. sl,0,pes 
are almosii as ·rU:gged. ·a.s they are in the West Mines ·section, . 

The deepest enrichment wa s encountered in the West .. Mines 
section, between CtUrtberland and Martin Brooks ~ and particu'larly ·in· t .he 
immediate proxim:i ty of ·the.s.e brooks. In this se ction the relief · was· 
more pr0nounced for a long distance tha n in any other, thoiigh . · · . 
precipitous slopes ·are lacking. In these workings, appe.rently _wher~ver 
ankeri te was encountered a bove the limit of downward enrichr. 'lilt :l..t · · 
could be classed as ore. 

' I ~ . " ' : '~ 

At Old ·Mountain mines~ al though · tft~- · ;~i'Bp:~-~ ·'6f. th~ . south 
fa.ce qi' the mou;ntain are sl;i. ghtly less tha n in the Weist M:ih~s ·section, 
yet the· precipitous weist pa nk of Gr ea t Vjlla ge Ri'Ver ' ~s · ni4c~ .;;teeper 
than any valley slope at West Mi nes, Here ·trw con'di't'io:ni; _Q:f.'. ~n-
richment are d:i.ffetent from t h os e of We st Mines • . · Bodies ' ·o.f- carbonate . . l ' ... 
outcropping on the precip i ':ious slope and on . the flatter f$1'cnmd near 
the edge of tne slope are in place s not enriched a. t au; i:tnq w~re 
quarried as ankerlte • . Good, enriched ore was -obtained fartl:ier _b~ok 
from the preoipi tou!3 ·slope s ·' but the de.pth of enricfunent '~s ·not known . 
as mining was not .ca.rried ." -\Jo the bo.tt.om ... of the enriched ·z_o:qe .. ,: ; : 

' . ·, . . . - . . . 
. '. j· •) , ', :· . .' "(" I ~ · :· ·: {. ' ~ :.,i . • . 

At East· Mines the zone of enrichment was determined to 
have a shaliowor depth than in any otl1e:r section of the district. 
Also some Ml' bona te bodies were not enricr.F. d a nd were quarried as 

I 
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nnkerite. Here the topography is flatter thnn elsewhere on the 
south side of the mountains. It is of interest to recall that · 
When operations closed at Ee.!3t Mines a railway: was being oons­
tructed to a hitherto unopera.ted part at the west end of the 

.. se:ot.i,on, and a short distance from the steep slope down to Folly · 
River. It may be assumed that the railway was not .being cons­
_tr\lcted without some ore having been dis covered) even though i ta 
exact location cannot be determined today. The topographical 

· conditions in this new section would be strikingly similar to 
those at Old Mountain mines, insofar as the gorge of the river is 

" concerned. 

East of Pine Brook, the steep brook valley sides have 
slopes a.gain similar to those at Old Mountain mines. Here again are 
large bodies of ankerite, on and above the slopes that have under• 
gone very little enrichment. Farther east, in the Peter Totten 
Meadow · section, there has been considerable enrichment in places, 
but no infonna.tion exists as to its possible depth.-- However, in , 

. spite of a rather abrupt south "face of_ the .~ounta.ins south . of Po1:er 
'Totten Meadow, drainage condit~ons !'tre not 'quite ~_imilar to those 
8: ~ West Mines where the gro\lnd ·.rises continuously · from the south 

;;· face of ' the mountains to the ore zone; whereas frqm Peter Totten 
· ~eadow the ground to "the south rises a bout 75 feet before it , 

begins .to slope toward the south face of th.e mountain.· 

The relationship between ruggedness of topography and 
depth of the -water table is quite apparent, as is aiso the relation­

. ship between the latter and the depth of secondary enr i chment • 
. Apparently, however, a few other factors enter into the enrichme~t 
of- these ores. Ankerite, or unaltered carbonate, is found, . and has 
b6'"erx- ·que.rried as such, 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 relief 
is almost precipitous. The deepest zones of enrichment were en- . 
countered where the relief, although considerable, was not exo_essive. 
The ·-reasons for these phenomena are self-evident. To obtain enrich-

. ·• ment by deposition of oxides from iron-bearing . solutions requires' 
riot only a circulation of those solutions, but a moderately slow J . 

circulation. A speeding-up of the rate of cir.cttl~ .tion wou].c . result 
- in the solutions passing through the carbonate rock without deposition. 

These factors should have an important bearing on any search for new 
efl?'iohed ore-bodies, and will be discussed later. 

It may be apropos to refer here to the prevalence . of 
bot~yoidal .limonite, or bottle ore, in that section 'known as W.est 
Mines. This type of ore, which was found almost entirely as a. 
cav:i;ty fill..ing 1 and was restricted in occurrence, in quaptity at any 
rate, to this section, was deposited when iron-bearing :::'olutions 
seeP.ed into open spaces. ' Such openings in the carbonate rock would 
postulate earlier solution processes, which may be construed to 
indi.cate that these -were active over a deep vertica£ range. Suoh 
an explanation would su?gest a n exceptionally low water table . in 
this . section, . and this is in keeping with the e":lccepti"onally low 
levels of enrichment encountered. The prevalence of this mineral 
at or near the surface might,, therefor·e; be consider·ed as an 
indication that a considerable zone of enrichment exists at that ­
loca lity~ Botryoidal limonitc , however, is not known to be plenti• 
ful elsewhere. 

Mineralogy of the Ores~ It is proposed t u limit 
discussion under this heading to those ores collected in place by 
the writer, and whose relationships are d efinitely known. This 
limits the number of . specimens for study to thos·e collected in the 
Pine Brook-Totten Brook section. A suite of specimens colleoted 
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there was ane.lyzed by t h e Burea u of Mine s ; Ottawa , and it is 
proposed from these analy zes to c ompu +..;e the mino;.·a logical compo­
sition of ea.eh specimen ., The '.'.l..n::>.ly se s a re · g iven below: 

I 
I II "' III rv---· .. v _VI " .. . :V;p VIII 
% fa % % % )% "::-;··_, ·% % 

Insoluble 4 . 5() 1,74 l e.94 00 016 0 ~ 11 0~18 .: . 0.39 0.32 

Fe 10.05 10. 77 13 033 12 072 57035 23 ... 60 13.75 35.09 

Cao 27.99 29.10 22 ~46 30 . 2J. 0.50 33.58 . 29 .oo 15.29 

MgO 12.0l 12 .02 9 .03 11. 01 C. 36 0.80 9.80 1,86 

COz 41o74 41 e80 40.84 41. 88 3.98 26 • 72 39.14 34,22 

I - Massive carbonate on cr est of hi gh barlk Pine B~ook; II - Massive 
carbonate 900 feet east of Pine Brook ; II I - Ca.rbcnate in open-cut 
1,000 feet east of Pine Bro ok; IV - Ca rbor~a -be sta ined red with 
hematite, open·-cut 1,000 feet ea st of Pin e Brook; V - Dark brown or 
black ore from open-cut, Peter Tott en Nr'ea dcw ; VI - Red ore, open-cut 
Peter Totten Meadow ; VI I - Ca rbonate f r om nor th side of V and VI; 
VI II - Black a nd specula r or~, dump of .op.en-cu".:: , Peter Totten Meadow • ... 

In reducing ·che above de. ta to a minera logical CC""lpOsi tion, 
several a ssumptions were ma de , whi ch may be considered to .~ 1 e largely 
true... It was assumed. · t ha t ca lc :i.um .a nd magnes ium existed only as 
the ca:rbone.te, a nd that t he ba lanc e of t he G02 left . after · computing 
Caco3 and MgC03 belonged to a n ir on carbo~a te molecule. The ·. 
computation thus f a r, with one e~ception ~o be mentio~ed later, 
left all the co2 used ,l,lp a nd; with a surp lu~ 0,f iron that was · 
assumed to be either J.imonite or ;hema tit e a cco1:.ding to the nature 
of the ma teria.l. In the· fonner ca.'se wa te;r·, whi~h was not determined 
in the original analysis:, ha d 'do ' be computed·:'to sa tisfy the limonite. 
In all cases empirica:l;· rormu l ae\vere· us ed. - Th~ -results are as follows: 

: .·. Caco
3 

MgC03 

FeC03 

Insoluble 

Limonite 

Hem.atite 

Total 

•,· \ . . . 
I r•f' ~ III 
% % % 

===-=::..-::: _.: _ .. 
I V V· : VI · VII VIII 

··'% %' % % % 

4 9 .8 51 ·~~ 40 {\0 53 .9 o9 60,0 5lo7 27 .• 3 

25.2 25 .2 1 8 ~ 9 22 ~ 1 . 7 1 07 20.6 3.9 

17.7 17.9 15, . 8 8 .5 . nil 14.8 ·52.7 

4.5 1.7 1. 9 Q .,2 Ool 0 •. 2 J o4 0.3 

2.s 3,,7 8 05 89. l 11.0 16 .2 

33.7 .· .. ---
99~6 100.4 100. 5 C9 .3 95 e6 98 .. 5 100.4 

·- -- -· - ---
In analysis No. in there Waf> not suff icient iron to 

satisfy the co2 remaining.aft er C~oo 3 a nd MgC03 were computed. It 
wa.s evident . th~:t s·ome other meta l ex i s ted 4.n this specimen . a s some 
limonite was visible in the sample . A spectro graphic ana l ysis showed 
this ~rticular :;;ample to be high :i.n ma n gane s e , which probably existed 
as the carbonate, freeing some iron --l:;o : existas limonite, :. 

I 



--21-
.: ' 

In .analysis No. VI, · it was assumec:J. that' a.1'.-i 'the ' J.ron"·.:: ·: 
• • • t • ',. • t t 

oxide wa. s pre sent a. s hema. ti te. The. low tota.1 of · 95 •6. · shows tha. t · this r 
was .not so, and that some of the iron· oxide was lim6iiite; which ._with '_,' 
the extra. wa.te::· it" ~would require would ha.ve .. ·brought the .·t6ta1 up · .. , .. 
nearer to 190 per cent. 

: • • ~ : '. ·.' .': •. • • ~ • ~ .. • ' !I 

;; Analyses Nos. I, II, III, IV, and VII wer'() mel_d~ '~o~ .. :-.·. 
rocks tha. t were essentially the carbonate with · some !i'ddBd limonite ; · ' · 
Excluding No~ III, the results of which were · u.nsa._tisf8:'.ct,ory·· .. beEa.,u~e. ·:·:·:. 
of a.n unknown a.mount of manganese, ·the minera.lo c;ical co!i(putati<?p. of ... :. 
the other four analyses a.1·e striking in_ the simil'arffy h:f · propdrt;on~ -_­
between the car·bona tes of iron, magnesium, a.nd ,calcit.mC'" :Reducing ·• · · 
the Re pe:::-centa.ges to mo'lecula.r proportions, the ca:rbCJrta te pres,erit i~: : ,­
these rocks would a.pp.ear to conform closely tO'' t-he formula. · · · .... ~- ~ 
4CS:co3 .Mg.C03 .Fe::o3 • True a.nkeri te has the fo:'Illula 2da.C03 .MgC03 :'.F~c~~ .; 
a.nd, there.fore_, the se car-bona.+,es should be more correctly Jc0rmed · . · 
fer·rL~gi1wus dolomites; but as ank:erite is a term of long s_t~-n~ing · in 
the L.qi:iO.~n!;l.erry field, and particularly as these proportiO).l ' ha.ye . 
been .v:v:.or:ked out on the carbonates of ·only a small area °c::if .,;~i1..e ' di_s­
tr·J.ct·; ·: t he.· ter:m ankerite will -be reta ined '"for tr.e co:npoajld·, .~~ rp'oria.tes. 

• • ~ •·r ·~: !·: ~- ' .I •~' ,: : '. - - • 

A~a,lysis No, VIII was mad'e of' :a r 'ock tetine·d'. bli3.ck !'-lh9. . 
spe::m).ar ore . AC'b-:1ally, a l th0ugh mostly b1:aok, it' ' is not · a tr-;;._e . 
bla ck, ore, ;=a s i;he primary f a bric of carbonate rernil.l:ns. The ro~k .. . :i,s . , ·: 
essentially ca:;:·bonate cut by s·bringers cf specufarite; and with ' .. . . . 
linonite deposited throughout the ca rbonate. This mineral assemblage 
is then reple:c~d o~ a sroa~ . l l scale by a white carbonat,~ .. ~~,<? ccn-¥-~n& :r( " 
li tt~y" if any.Lt iron7 :and -'P~obably is close to calci te: ,- 'Jhe ~.l'.};7., ;. . . .. 
alyti9al ;t!?sults show .. tha'.t . the calcitim carbonate contexi-t ··· i~ aR<?;ut . . 
half, and the i ron carbona:te _a.bout three times, as great p..s '_,tn,?'.s·e. ._of .. '. 
the norma'.1 oar bona te. · S0rne ·of the- calcium ·carbonate -ca'n~' "no .doubt, · : · 
be {l.ccount~d -for by the secbndary, iro:::i-low carbori.a·t~' .tha:t·' ier{rk.~e.s . . · 
the some}Vhat enriched carbonate, thus redu~·±ng still ru·~~h:er. the_: · 
amou~t -.pf calcium .carbonate~:in the original car-b_ona te _d:f t~e · ro.ck. 
This wou..l,.q. place the origip.a l carbonate in the 'sideri te" cl~i'ss, and 
if SB:> ~ t , :i .~ ' the only occurrence of which t:ne~ writer ~.~ ~.definitely 
aware. Unfortunately, rock of this type coutifnot be"1ocated in · 
situ, but it was quite plentiful on the dump. It might J e mentioned 
thatJ;he ,.samp;J.e .- was · compo s ed of small pieces fr~ a lar ge num~er of 
fragments .- :a_nd .is ;mo•r-e- · truly represerita ti v·e than would., be on_e or two 
large _ pieces" · ·. . .. i : 

. ,. .. , .. ., . "I : .. " .. '. . 

,. Theories ·of · Origin. Throughout the _forec?ing dis­
cussi~J,1 :it _ ;h~s ·bP-.en· assumed that the enr ichment df the_"'_ores took place : 
by supergeite : processes,. a theory of origin that the wd,.ter believes 
is un,~ssa.Hable in ·.the light. of surface examination, ari,d . data on sub- _ 
surfa;cE?.· features derived from the study of reports by ·earlier writers. _ 
However_. it is only~ fair tci :'point out possible errors in the obser­
vations · o.f ip;'Ve stiga.tors who' ma:y thus' ha ve 0'7-erlooked featu;:~ s that 
might . fayo14~ a ,theory of enricbnient~ by hydrothermal pr.ocess ( G . 

: , 1 If enrichment had taken· place throu gh th!3 a 'gericY' of hot 
water solµtions from below, we should expect the following ·features 
to be apparent in the ore-bodies: (a) no parallelity (!3ven·· in the · 
roughes t degr~:e) between the b nttom Of t he .'i:On13 ' Of enrichment a nd . the 
surfo. ce of the .ground; (b) a gcadua l decrea.s'e;:in' '.degre'e of hydration 
of ' the iron. o:idP,es· in depth; ( c) the occurrence · of iron oxide deposits 
beyond the l:i.rrtits :Of.the carbonate bodies, if enrichment had Occurred 
subsequent to the introdu ction of the ca:rbona te bodies; and ( d) the 
persistence of the iron oxide ores to any depth to which the c11.rbonate 
bodies extend, if enricl·.rucnt- i-_::.t.. L-::~~:.. -::0rit,:;,;.peir&::e"11"' -.-:.:.th th s for­
mation of thes 3 b0dies . 
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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 wns exposed in the bottom workings. True, in this section, the 
appar ent bottom of the enriched zone 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 a hydrothermal origin for the ores might claim tha.t ~uoh 
relationships were unique for this section, due to local causes not 
necessarily holding in other plrts of the district, and that had deep 
mining been carried on elsewhere, such relationships would not have 
been found. rt might also be claimed that the zone of enrichment, 
like that at Flin Flon, which is also hydrothermal in 0rigin, dipped 
steeply for a short distance, and then raked off at a low angle for 
sane distance before again plunging steeply, and that the miners 
missed entirely the flat-lying continuation of the ore and believed 
they had reached its bottcm. It is impossible, of course, without 
first-hand information frcm underground, to ccmpletely refute such 
a claim. The section, however, was the mos.t thoroughly mined pa.rt 
of the district, and the miners were employed largely on a contre.ot 
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 oarbontlte. 

No mention has yet been me.de of the fact that the 
bottom of the enriched zone was also encountered nt · East mines, a.nd 
thllt there, also, the bottcm was parallel, roughly, with the surface 
of the ground. The .workings at East mines were relatively ~hallawJ 
unenriched oarhonate being encountered closer -to the ' surface tha~ ill 
other sections, and because of this, it may be claimed that they were 
not worked sufficiently 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 probable that downward extensions ot 
the ore would probably ha.ve 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 analyses quoted by Woodman is a figure given for 
combined water. In deposits of iron oxides formed by hydrothermal 
prooesses, as the temperature at time of formation increased with 
depth the deposited oxide would be expected to change from limonite 
to goethite to hematite. Faint ore and bottle ore, being strictly 
surface manifestations, should be excluded from any consideration of 
such changes. Woodman refers to the brown and black: ores as limoni te 
only, but whether he arrived at that designation by analysis 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 a mixture of 
limonite and hematite in adjacent bodies at Peter Totten Meadow. The 
possibility must be admitted that Woodm.an's ncmenclature was based 
largely upon inspection of the ores and may be in error, and that 
ores fran the deepest workings are less hydrated than those occurring 
nearer the surface. Pending, however, the discovery of more conclusive 
evidence for a hydrothermal theoryi his classification should be ac­
cepted. 
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The succeeding two features of hydrothermal depos1ti01', 
(c) and (d), are more or less related, being reciprocals of ea.eh 
other, and will be discussed together. With the exception of specu• 
le.rite, which is rather common in parts of Cobequid Mountains as a 
fissure filling in sedimentary and .volcanic rocks, 'and the Derry ' 
hematite, ~hich probably is hydrothermal in origin, no bodies of 
iron oxides are known to exist except within the c~rbonate bodies. 
However, again the evidence is negative, and a ·1aok of known occu~­
rences cannot be taken as proof that none exists. Further, a re­
mote possibility exists that miners missed downward extensions Of 
the zone of enrichment at West mines. 

There are undoubtedly loopholes in a theory of. super• 
gene enrichment, but all postulate a large number of coincidenta..l 
factors at variance with r~lationships observed by the writer and 
previous investigators. Acc~ptance 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 l:lfe of the dis-: 
trict, once operations were commenced.. Underground work Of any ex­
tent sh~1d without doubt settlE! thiS question conclusively . 

RESULTS OF DETAILED WORK IN .THE PINE BROOK-TOTTEN BR.OOK AREA 

In 1943. it was decided that work of a detailed nature 
should i:ie carried out on some section of the Londonderry district 
that might be considered to have future economic possibilities. 
That section lying between Pine and Totten Brooks was chosen because: 
(a) large bodies of ankeri te were known to exist there; (b) occur­
rences: of enrichEi'd ore were known; ( c) there were no underground . 
wo~J.Cings . to jeopardize any future ·workings;.~ a:rtd (d'J ~th'.e ') op~ra'tors ': 
of the Londonderry mines 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 bodies, to Totten Brook, 
and eastward some 2,000 feet from the latter' brbok to the first · of 
two small lakes draining into Debert River. On this control line 
a plane-table map was constructed on a scale of 200 feet to the inch, 
with 5 foot contours. The area mapped by plane-table is about 
800 feet wide and 6,400 feet long, and wood roads, outcrops~ prospect 
workings, and streams were located by stadia. · 

While this work was .in progress, Professor A. E. Flynn 
of the Nova Scotia Technical College very kindly ran a series of ob­
servations across the possible ore zones with a Hotchkiss Superdip 
Magnetometer. For this purpose six lines were cut out at right an• 
gles to the supposed trend of the ore, and stakes were driven at , 
50-foot intervals on these lines. Three lines crossed know11 occur­
rences of ankerite (one occurrence carrying enric~ent of ·ore grade), 
and three lines were run across sections where the presence and lo­
cation of carbonate bodies were unknown. It was hoped to obtain 
information from the observations on the known occurrences that 
could be applied to ·those sect ions 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, wli~re 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, 
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but not continuously, and 'is composed mostly of volcanic r 0cks of 
,interm.edia. te composition, with some sedimentary rocks cut by a 
sma.11, fine-grained, intru sive body. Dykes a~d stringers of ah.: 
keri te are- plentiful, but probably do not exce.ed a foot. or so in 
width. There is no sign of a body .. or bodies of :ankeri te. of any 

.,.size crossing the brook, but, as mentioned previously in· this re­
pQrt, .there a.re· gaps in the completed rock section ample :to a·llo'w 
l!!UCh bodies: to cross should they exist. · · 

The east bank of Pi~e , Brook is quite steep, and in 
_.,one or two places almost precipitou·s 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· a short 
prosp~ct adit driven into ankerite. On the . hill- above the adit, 

.590 feet east of the brook , is a rounded exp9sure of ankerite with 
numerous very narrow seams of speculi;i.r i te . th ;r: Q~gh · i t-0 ·North and 

.. --soui;:h, this exposure · his an ·unobstructed wid;~h of ·16 . feet, but 
nearby small exposures indicate that the width of solid ank:erite 
may be as great as 30 feet. No non-carbonates are exposed here. 
East and west the exposure has a length of 40 f eet , .. ar:d.' extemfs 
eastward almost to the top of the steep slope. Fifty .i'eet east 
of this exposure, and on a sli ght dpwn grade, is another small 
exposure of ankeri te. The slight d.0wn grade is followed to the 
east by a short flat, and then by an up grade. until· an elevation 
22 5. feet a b)ve Pine Brook is attained at a _small prospect open­
cut .l, 000 feet east of the brook. Scatter ed outcr0ps · of a.nkerite 
a re found between the · top of the first rise a11d the open-cut ~. "In · 
the cutting, ankerite is exposed for a width of • 70 feet, no other 1 

r9Ck; being present. On ~ the west side of . the knoll ;into :which the 
cut .i ·s ' made, scattere'd outcrops, only Of ank:erite, show that the 
possible width of carbonate may be 120 feet. 

To the east of the knoll i nt o 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 eastward in slightly roll­
ing country for 1,200 feet, although a sma ll knob of volcanic rock 
sticks through the mantl~ 700 feet east of the swamp • . ' . 

Two thousa:p.d three hundred feet east''. c:if Pine BrQok 
this flat, rolling country gives way, with o. rather steep drop, 
into the western end of a long swampy depression lying abou't · 
175 feet higher than Pine Brook, and known locally as . Peter Totten 
Meadow. This depression, insofar as its flat, swampy characteristics 
extend·, i 's about 2, 200 feet long J east and west, and var i es in width 
from 106 to 400 feet. Near the eastern end it is crossed by Totten 
Brook, which forms a small pond _in the meadow, but enters and leaves, 
the meadow by steep-walled gorges. 

. The north side of the meadow rises steeply, but .not 
precipitously, and was rising less steeply at the northern edge of 
the mapped area some 400 feet north of the meadow when . the eleva­
tion was about 100 feet above the meadow floor. The south side of 
the meadow is in ple,ces precipitous, being bounded by a rocky ridge . 
75 to 90 feet hi gh , 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 cha racter­
istics of volcanic rocks were observed~ ~otten Brook flows from the 
meadow through a narrow gorge in thL; 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 Tot~en , Br.ook , 
from Peter Totten· Mead<>W~ · this ridge· maintains its high, roc!cY 
characteristics and a narrow depression 200 to 400 f'eet ·wide lies · 
on the north of it. · This depression is none the less marked be­
cause the divide between Totten Brook and Debert River . l .ies in it . 
only· 1,000 feet east of Totten Brook. In this depression, and 
1,600 feet east of Totten Brook, is a small circular lake 300, f~et _ 
in diameter, and about 1,000 feet east of this lake, in the sa~~ 
depression, is another slightly larger lake. These lakes, together 
with the pond where Totten Brook crosses the meadow, suggest, very 
strongly, sink-hole lakes in their general appearance, .although 
they are all choked to ·a shallow depth with vegetation. T{le .two 
easterly lakes drain into Debert River, and on aerial photographs 
the depression in which they lie may be traced considerably ta the . 
east of ·the · eastern · lake, although the plane-table work was carried 
only · to ·the western one. 

... 

''·· 

· Abouti · 700 feet ·east of the western end of .peter: Totte.n. ,. 
Meadow a small brook ·enters the meadow from the north." . On .the ~.st 
bank ! of: this stream cons id era bfe: t~e.nching was done ·a. t some. . time. · ., · . 
No rock ·is exposed, but pieces of a~eri te may .be found in the rubble.c. ! 

• ' • ' ~ ' - ' ' • ~ I • • • I 

I: .f.' 

·Six hundred an4' fifty _feet eas~ of this brook, and 
700 feet west · of where '.rotten Brook .enters the meadow, is a smal.l 
open-ctit ·some 30 feet deep cut into the rather stElep north ,· ~i:µc Qf -. 
the meadow. A section of rock ~bc:>ut 70 feet wide, north .and south, 
is exposed here, the only rock ·seeii.. being .c,arbo:nates or. their oxide 
enrichments. · On the west sic;ie · of the cut, and poorly ~xposed cl.\le 
to slumping of the walls of the cut; are two ~nds , of, oxide onr.i'ch• 
ment i'n juxta.p6sitiori ;' -- The _southern band is a dark brOw:n limoni·t:e 
(analysis No. V, previously given), and to the nort'h oi it -is a 
bright· red hema ti te and limoni te enricriment of, ca.rb:Ona te (ana.lys,is -
No. VI). The total widths of these bands are not determinable; 
both widths are, however, not less than 7 feet. 

Magnetometric Work 

As mentioned, six series of observations were made'· oh 
north-south U:ries using : a ~otchkiss Superdip Magnetometer. · !n priii..; 
oiple . thi~ instrument . consists of a magnetic needle on a hori~ontaf ' 
axis~ _to which _a,xis is also attached an auxiliary arm~ t he ·a n gle be­
tween ·which ~nd the magnetic needle may be adjusted. · "The auxilia'ry 
arm, ,being _acted upon only by gravity, may be adjusted rela tive to_ .. ,. 
the Ii.~edle so as to completely nullify the effect of the earth's · . 
magnetism, in which ea~~, and only at the. t station where this ad­
justment was made, the· magnetic needle will come to rest anyvi-here 
wi thi:n the .. circle. In practice the angle between the auxiliary 
arm and the needle is c_ha n ged a small amount from this exact posi- ·· 
tion so that the , effect of the earth's magnetism is almo~ t, · but 
not quite, , nullified • . The r e sult is that extremely small variations 
in the e~·rth 1 s ma gnetism give very large differences in readings of 
the needle. It was hoped that a large variation over a shol"t dis­
tance would be encountered on going from country rock to carbonate 
rock or vice v ersa ,; , or that the country· rock·: a:nd· ca rbonate rock would 
give uniform, but . diffe~ing , rea dings · over their · e:Xtent. There . · · · 
seemed ;to be some basis f or the first hope, inasmuch as large vari-: 
ations had been obtained by Professor FlymCat the contacts of . 
limestone and other rocks, but _very little basis -for the second ;as 
no magnetic minerals wer e known in either rock group. ·The r e sults . 
although inconclusive were interesting, and will be outlined "Jelaw, . 
describing first those lines . run across kn own. occurrences of carbonat.e. 
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Line No. 1 was run across the first large outcrop of 
carboriO:tes . east of Pine Brook,_ and nea.r the brow of the steep bank . 
up frO!ll the hr.ook, Carbone. tes are exposed over a width of nearly 
30 f 'eet, of :which 15 feet is bare rock.. The read~ngs on the out­
crop; and to. 25 . feet north of the outcr.op, are quite high, followed 
suddenly 75 feet north of the outcrop by an extremely low reading., . 
North of .this low reaqing the subsequent readings become higher and 
higher, until 300 feet north of the· outcrop .they are about the .same 
as those on the ,e'xposure itself, South of .the outcrop. rea.dings a.re 
very steady arid much th~ 'same as those on· th,e bedrock, exc.ept for 
one, 200 feet south .that is a .. little higher than the others, fol­
lowed farther s'outh by others that are the . same: With no other ob­
servations on kn·own occurrences of carbcnates, one . might be. excused 
for assuming that the nor.:th_ contact of. the carb.ona.tes-. with the 
co1.mtry rock gave a decidedly low reading:. a!la: that the car.bonate 
body here extended 75 feet farther north than was expos ed, 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. Outcrop~ . of carbonates are scattered for 
120 feet along this line south of ~ts zero point opposite the north 
end of the open-cut, The nearest out.er.op of country rock is on. the . . 

·line 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, -w:ith the exception of 
one re la ti vely high reading 175 fE)et · ,s.out.h. Read,ings 225 :feet and 
farther south were agairi quite uniform and relatively .high, ~ltho~gh · 
not quite as ;h:l.gh as those north of zero. It can be seen., then, .that 
using· only this line as a criterion, one might assume that the car.­
bonate bodies gave uniformly low readings, and that the carbonate 
body extended' farther ·south' than exposures indicated, with -a pos­
sible band of country rock in it •. . ·such assumptions ca.nnot be ma.de, 
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 Tot ten Meadow, the zero point being 150 feet 
south of the carbonate exposures on the so.uth side of the cut. The 
readings across the known carbonates were the highest obtained on 
the line, dropping slightly on proceeding to t~e north of the cut. 
To the south. of the cut the readings ' take a considerable drop on< .. 
the edge of the s-wampy ground of the meadow proper, then rise a bit; 
dropping at the zero point · of the·' line to an equi Va.lent of the first 
low point, then ri~ing very slowly while proceeding south across 
the meadow, finally rising abruptly when the south side of the meadow 
is reached. The results f rom this t hird line across known exposures 
appear to have nothing in corrunon with . t he results from t he first 
two, The carbonate does not give a 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 
zone 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 o~ absence of carbonates. was unknown, and from them it 
was hoped that information might be obtained. Th~ zero point of 
line No. 3 was located on an outcrop of volcanic rock 1,700 f eet . 
east of Pine Brook, a nd nea rly 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 
reading, in fact t he lowest reading obtained anywhere. This low 
reading is bounded by r eadings at the zero point, at 25 feet north, 
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at 75 feet north, 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. Reading.s at 250 feet, 300 feet, 
and 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 a bit higher at 300 feet . south, the 
southern part of the line yielding no series of uniform readings. 
The extremely low reading is of considerable interest, and .will be 
discussed later. 

Line No. 4 v,ra.s run across Peter Totten Meadow 350 feet 
east of its western extremity, the zero point being on the wood road 
following its south .side. The lowest r eadings 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 maximum 25 feet 
north of the zero point, then dropping again slightly at 50 feet north 
to a. reading that remains remarkably constant to the north side of the 
meadow. North of the meadow, and 200 feet north of zero point, th~ 
readings slowly get higher, but even at 450 feet north of zero they 
are not as high as the reading obtained 50 feet south of zero. Here 
again the outstanding feature is a sharp and narrow lovl r .eading, .a_nd 
like tl;la t obtained on line No • 3 the low is immediately north of an 
out9rop of yolcanic rock. 

·· Line No. 6 is run across the depression trending east-
ward fr0m 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 sou:th of ~.the zeto point the readings are qui i;;·e uniform, 
and rather low. Going· south these conditions are- follmaied at 200 feet 
south by a more pronounced low reading, which is followed a t 250 feet 
south by the most outstandingly high reading obtained in the series. 
This extremely high reading is followed at 300 feet, 350 feet, 
400 fee~a.nd 450 feet south of ~ero by conseoutiv~ly lower readings, 
but~ it ,is only south of 400 feet that re& dings are as low as thos~ 
north of the zero point. Outcrops of volcanic rocks occur near th~s · 
line and at 300 feet south of zero, there being no other exposures 
known, Although the outstanding feature of this line is the ex­
tremely high reading 250 feet south of zero, yet the low preceding 
it at 200 feet south of zero should not be overlooked, particula.ry 
as its relative lowness is due in no small measure to the high read­
ing next to it. This low reading, like those on lines Nos. 3 and 4, 
was observed a short distance to the north of known exposures of 
volcanic rocks. 

From the readings obtained along those lines crossing 
known carbonate bodies, it is impossible to forecast whether the other 
three lines crossed similar bodies. That lines Nos. 3, 4, and 6 (and 
possibly No. 1 north of the carbonate) 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 a s sumed, how­
ever, that the narrow zones of low readings obtained on these lin~s 
indicate the same structure, or even similar structures. The lines 
a.re too widely spaced for such an assumption to be valid. Should 
diamond drilling ever be undertaken in this section, however, the 
drilling of some of the holes should be preceded by magneto:metr~o 
surveys along the line of those holes so that some ini'ormation may 
be obtained as to the meaning of these low readings. 
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ORE POSSIBILITIES OF THE DISTRICT 

rt is proposed here to discuss in rotation from west 
to east the various sections of the district, and the possibilities 
that can be .said to exist in each of there being undeveloped ore­
bodies. The paucity of informa tion 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 additional in­
formation, however slight. 

Matheson Brook to Cu~berland Brook 

In this section very little prospecting was ever done, 
although a few slumped pit s a.re visible on the flat mo·. -1tain top 
between the two brooks. Mining wa s : of course, carried on in that 
part of t he section available to . l evels 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 a more definite ·.character might have 
been uncovered. 

Woodman reports tha t the zone of possible ore is wider · 
in this section than in any other. By this he probably means that 
float and stringers have beeri located over a greater north-south dis­
tance here than in other parts of the district. · He does not ment-ion . 
the occurrence of bodies of mineable size other than those that were 
actually mined, and no such bodies a re appa rent in the excellent 
section exposed on Matheson Brook, although on this brook, as on 
others, the section is not so complete as to exclude the possibility 
of their existing. On the flat mountain top, both east and west of 
Matheson Brook, outcrops a r e extremely sco.~ce,, ,a!1;d , _ <r;~~r ~~:rg;e p.r~.s 
c ompletely l acking, but the drift mantle is thin wherever prospect·­
ing operations have been ca rried out. 

No reason is known why ca~bori:~ te bodies -could ·not ·exist· 
in .this _section, and i.f their presenc e were proved, the topography, 
particularly on the Matheson Brook side~ is such a s is considered · 
favoura.b.le for deep zones of enrichment. 

We st. Mines SectioC". 

Regardless of whether or . not ca:rbona te bodie s still 
exist in thi.s .s·ectioh, it would b e considered very inadvisable that 
they be developed. Mining has been carried on in thi s s ection to 
such an extent tha.t any future under ground work must be extremely 
hazardous. It is also believed that the section was mined practically 
to completion, at least insofar as enr iched dep·osits go. 

Old Mountain Section 

A 1 though considerabl e mining ha s been done in· this 
section, it was limited to a zone t hat did not oxtend far below the 
flat top of the mountain, and that the lowest workings of any ex-
t ent wer e still over 100 feet above the bottom of Great Vi : la ge River. 
No. 3 level (the lowest l eve l of any extent ) was entered :i..11 September 
1938 by J. c. Sproule of the Ge ologica l Survey. He observed ore of · 
differ ent widths on · severa l fa ces , the or e ·varying· from black and 
brown to paint.1 The presence of such or e might be taken a s an 

1 Sproule, J. C.: Ge ol. Surv., Cana da, Information from notes ta.ken 
in 1938 . 
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indication that the bottom of enrichment hQd not been reached, and 
indeed such would be expected from an examination of the topography 
there. It is doubtful, however, if theso points would be stressed 
were· .it not f or the fact tho. t the workings could, if interest were 
taken, be entered relatively cheo.ply and the exact character and 
disposition of the ore c:xo.mined in detail. 

'· 

Great Village River to Folly River 

Very little is known of the potentio.lities of this 
section. Prospecting has been confined to a few short levels and 
a number of shallow pits, and the r ~ sults of this work o.re not re­
corded~ Outcrops, except in stream bottoms~ are extremely scarce 
or even lacking. However, indications of carbonates are found in 
all the traversing streams except Sal tspr:i.ng Brook, and might pos .. 
sibly have been missed on that stream, Topographically the section 
could be considered to be unfavourable for deep enri chment sh_ould 
carbona_te bodies be present, and taken as a whole this is . probably 
true~ In one part of the section, however , due to local cha.racter­
istics, cond:.tions 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 o'f the mountains between these streams 'is devoid of appreciable 
relief; yet these streams have cut such deep vall eys through the 

. :., mountains the. t the east-west relief alo_1g this :::ia rrow block is cooi-
·-· para. ble to that in those sections of deep enrichment . Prospect pits 

west of No. 4 h~ghway, and about 1,200 feet north of the bridge over 
t.he railway, have, according to Sproule (1938),, ankeri " -~ piles on 
their' dumps~ which would indicate the ·presence of carb..:J.11ai te- 1bodies. -, 
Suoh a position is almost exactly in the line joining carbonate in­
dications on McElma.n Brook with the southerrn.n.cst s :i.·.nilar indications 
on Folly River. 

Folly River to Pine Brook 

Included in this section are .the East mines 1 and the 
ore .possibilities of·tha.t section o.re not di s cu s ~ed for reasons put 
forwo.rd in the case of· 1JV0st mines, namely, thD- t unrecordec under­
ground work ho.s been carried on to a n extent that would r ei~er any . 
future work extremely hazardous. To the west and to the east o~ · 
the East 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 East mines and Folly River. The east bank of 
this stream is appreciably steeper and more rugged than t ne west bank, 
and the general relief of this section is comparable with _that·, of Qld 
Mountain mines facing Great Village River. Disrega rding 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 r elic~ i s considered ample 
to give rise to a relatively deep zone cf enrichment, subject of 
course to the limitations of such a zone a t West l\I ountain in that 
the steeper parts of the slopes were underlain by practically un­
altered ankerite. 

As wns mentioned previously: o. narrow--gauc;e r a ilway to 
this part of the section was under const1 .. u..:,ti..on when operations · 
cea sed. This is of interest, particularly as there a.re no r ec ords 
of development work, indicating that some ore or innic~ .i ons of ore 
must have been found there. 
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- Between the eastern end of the En.st mi nes workings 
and Pine Brook is about t mile of rolli.ng country followed by a 
steep declivity into the brook valley. Outcrops are scarce or la.ek­
ing, both on the top and on the go:. ge sides. _No signs of prospect­
ing have been obs erved. The remarks about the east side of Folly 
River would also apply here, with the exception that there ccre no 
si gns of the operators in the d:l_s-cr ict having found or tried to find 
ore in this part. 

Pine Brook to B3.st of Totten Brook 

Near the crest of the eas t 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 a width indicated by isolated exposures of at least 
120 feet. In naither case ::_r; the bounding country :r ock exposed at 
these limits, , but in the l a tter case such an outcrop occurs 120 feet 
to the south of the southernmost outc~·op of ankerite. In addition 
to these two main exposures _, a sufficient number of small ones are 
found between them to indicute that the carbonate may be continuous. 
In the brook bottom below the first expc·1mre :L s a zone of consider-· 
able width showing ankerite stringers cutting the country rock, but 
no massive carbonate is found ·, although it may still exist there. 

Using only the narrower positive width of 16 feet, 
assuming a possible depth of 200 feet, making proper allowances for 
the slope of the bank toward the brook, and using a figure of 11 ·cu­
bic feet per ton for ankerite, it would appear that there may_ be 
220,000 tons of ankerite within ·1,,000 f .eet east o-f Pine Br-0ok. The 
conservatism of the figures used in the computation is apparent. 
Of this body of ankerite, the amountJ if any, tha t has 1.i'rtdergone · 
enrichment to ore grade cannot be estimated. Based on experiences 
elsewhere in the district, ona could a lmost safely assume that en­
richments would not be lacking . That the anker ite exposed on the 
steep slopes would not be enriched is to be expected from o ~ serva.­

tions made at Old Mountain, where similar topographical conditions 
hold. It might, however, be expected that enrichment would have 
ta.ken place at the open-cut l,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 slopeo These points 
can only be decided by exploration. 

Between the prospect open-cut 1,000 feet east of Pine 
Brook, and 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 tr enching was done 600 feet 
west of the latter po:i,nt. However~ it seems hi t:,:11y improbable that 
the country between two clear_ exp osures of carbo.na.te, each 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 a ssumed that ca rbona te bodies do exist in 
this intervening country. 

As mentioned, enrichments tha t might constitute ore 
are found in the meadow workings. No estima te can be n:'). de of the 
extent of this enricrunent. Its presence, however, ·~ndL:.a tes that 
conditions favourable to enrichment were present, a nd no r ea son 
exists for supposing that such enriclunent should be limited only to 
the place where it was found. 

A description has been given of a linear topographical 
depression exte~ding from the west end of Peter Totten Meadow to 
some thousands of feet east of it. Magnetic variations were found 
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on the south side 9f this depression on two lines .of observations, 
and at a poi~y . on another line west Of the depression but in.liJ:le 
with it. Observations on one line across the depression gave no 
such variation. This depression mo.y be due: (a.) to a normal fault 
with a downthrow on the north, and not sufficiently old to have its 
surfnce expression yet removed; (b) to a. 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 
.lower . ground. That the depression may be due to a fault must not 
be discounted. Such an origin may account for the magnetic vari,;. 
S.tions a.long the south s.ide of the depression. These 'Variations 

,c.ould b'e as easily explained by the third alterna-tive, h0wever. 
· Al though the ma.in fa.ul ting along the south side of Cobequid Moun­

tains occurred prior to the deposition of the Pennsylvanian sedi­
ments, yet some faulting has Qccurred in places along that line, 
and presumably in lines parallel to it, since their deposition. 
Such faulting could preswnably have occurred at· a· date sufficiently 

. recent .to pe;rmi t .the surface expressions of the fault to "still re­
main .. Against .such a theory, however, is the fact that although ,,: 
the south side of the depression is undoubtedly steeper ·and roc:JC1:er_ 
yet normal . glacial action, by sweeping clear the north-facing ridge 
~nd depositing material on the south-facing ridge, might · account -
for such conditions. 

There is no essential difference in the rocks north 
and south of the depression. Rocks believed to be of volcanic 
origin have been found on both sides, and although fine~grained in­
trusive rocks may qccur, on both sides, .such f'lre not ·considered. plenti­
ful' e'nough.'l fbr suf'f1c'1erit-1Y' re slstant"t o accfouri't'' .Lf'oruthe.)..;depressiO'n. 
The note above on glacial action would also apply here, and' it is 
possible that were the nort;h slope .stripped of debris, there would 
be no essential difference in the steepness of the two s~des. · 

. . , The ab.ove considerations lead, by l?rocess of elimination, 
to the possibility that the depression ls cau·sed by the erosion or 
solution of softer beds or bodies. Such rock, particularly if solution 
is consider~d as i;i. mean.s of _ erosion, wou1d be carbonate.· Against· this 
theory may be mentioned that although in general the carbonate bodies 
exhibit the erosional features of limestone and to a l es ser extent 
of gypsum, yet such pronounced topographic expression· has not been 

· heret9fore found . on a carbonate body or bodies. · The writer considers 
that determination of the character of the rocks underlying this 
depression ~hould be one of the first demands made ona.ny exploration 
program in the section. 

Uses of Ankeri te 

It was mentioned earlier in this report that during 
operations at Londonderry, ankerite was quarried as such, and charged 
into the furnaces in the place of limestone. The magnesium content 
was not considered detrimenta l, and using the ankerite had the ad­
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 ca lcium, the total being trea t ed a s calcium. This takes 
care of a magnesium content up to from 5 t o 10 per cent of the lime­
stone. The Londonderry ankerites vary considerably in their magnesium 
content, but in the fine Brook-Totten Brook section did not go above 
12 per cent magnesium. Whether such an amount of magnesium would be 
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detrimental to furnace procedure could be determined only be experi· 
ment. And even if such a 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. 

REC OMMENDA. TI ONS 

· In discussing the ore possibilities of t Le region, it 
was 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 reasonable 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 estim13.ted 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 o.nd . reasonable expectation 
that 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
posea carbonate belt. 
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