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A~STRACT 

Department of Geology 
Dalhousie Universit~ · 

Halifax, N. S_. 

The scheelite deposits of the Uegun1a. Group of E9va Scotia are 

found rJithin interbedded veins in the slates and quartzites of the 

loHer Halifax and upper Goldenville Formations. The veins are found at 

the edge of or within slate beds and are parallel to the bedding. They 

range in thickness from 1-60 em and contain predominantly quartz 

carbonate and arsenopyrite vli th traces of gold. The ore is found in 

rolls or pinches near the crest or on the limbs of large broad 

anticlines, some of \ihich can be traced along strike for 150 kLl and 

have wavelengths of up to 15 km. 

Five of the six producing scheeli te deposits are found along 

the trend of a single upheaval, the Hoose River - Haverly - Indian 

Path Anticlines, and account for 95% of tungsten production. 1Iinty 

percent of the tungsten coces from deposits where there is a 

sandstone:shale ratio close to 1.0:1.0. This area consists of roughly 

15% of the thickness Heguma Group centering near the base of 'the 

Halifax Formation and the top of the Goldenville Formation. 

It appears that the veins formed during the early stages of 

C1eformation and greenschist metamorphism in the Heguma. Horizontal 

fractures appeared within or next to slate beds \'lhich opened up 

allowing the metamorphic fluids to flovl in from adjacent greyHacke and 

quartzite beds.. The first minerals to precipitate ~-lere scheeli te and 

carbonates followed later by quartz, arsenopyrite, pyrite and rutile .. 

The scheeli te occurrences :ire restricted to the greenscist facies in 
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Oot:ril -c.~1e ctilcri te and bio~i te zones. 

The 7eins have 

both the sci::eeli te and carbonate on or .:1ear t.he ~r;all. The sedi:.:~ents 

near the 'Ieins are preacminar..tly quartz, chlorite, wuscovite, 

arsenopyrite \-lith minor a.Iilcunts of plagioclase. The host rocks appear 

to be enriched in tungsten and contain large arsenopyrite in 

pressure shadows, porphyroblastic biotite and chlorite, and 

"moth-eaten" or pat like rutile. 
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GEl.JEHAL STATELEl:T 

The purpose of this thesis is to summarize information about 

the scheeli te occurrences found in the reeks of the Group of 

lJova Scotia, and exa.LJ.ine possible controls foP the localization 

tungsten in quartz-arsenopyrite-carbonate veins in the lieguna 

Zone. 

InTRODUCTIOII 

Tungsten in the Llineral form scheeli te is found in nuoerous 

localities south of the Glooscap raul t in Eova Scotia. Host COL'1J.'"JOU1Y 

scheeli te can be found in quartz veins which are conformable Hi th and 

parallel to the the planes of the Halifax and Goldenville 

Formations. Less con:1monly it can be found associated \-Jith 

and granites of Devonian-Carboniferous age. lists most of the 

scheeli te occurrences in Nova Scotia and some information 

about them. 
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The first maJor geological study on the nineral occurrences 

in the Heguma Has by E.J. Faribault, ~Tho :oapped the entire area 

between 1889 and 1939. His \iork Has compiled by 1-J. Halcolc in 1912 

under t.he title, 'Gold Fields of lJova Scotia,' which vJas later revised 

and republished by Halcolm and the Geologic Survey of Canada under the 

sane title in 1929. lU though Faribault's lmr:c mostly concerned the 

gold fields, he also investigated the scheelite occurrences. 

The vast majority of the information available on the 

scheeli te occurrences can be found by searching the assessrcent files 

of the lJova Scotia Department of Hines and Energy ( NSDN). Although 

r:any are not authored, the inforrilation is invaluable in locating and 

researching information. Also invaluable in the research are various 

annual reports of the NSDl;I, especially: ilesservey, 1 930; Douglas, 

1939; Cameron, 1941; Charlick, 1941; and Flynn, 1942, all of which 

provide ouch information on individual sites. 

In more recent years (since the early 1940's) very little 

1-vork has been done on the scheeli te occurrences. Several papers and 

articles during this time should be considered regarding these 

deposits. They include: Little, 1959; Hiller, 1974; Nance, 1977; 

Hiller, Graves and Zentilli, 1976; Sha\-I, 1983. Little's (1959) paper, 

'Tungsten Deposits of Canada,' suLJEarized the findings at mosr. of the 

occurrences in Nova Scotia. 
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PURPOSE, I-lETEODS AIJD SCOPE 

The purpose of this thesis was to better understand the 

geological factors that ~ay control the concentration of tungsten in 

the most important localities lcnoun to have produced scheelite in lJova 

Scotia. 

visited, .. 

Several of the scheelite deposits in the 

were collected froo outcrop and dump 

were 

and 

occurrences where maps are not available were • Seven sites were 

visited, (fig. 2) \ihich include the most prominent occurrences as 

follows: 1) The wine site comLlonly known as Scheeli te i·!ine, Hill be 

referred to as Stillwater Brook so as not to confuse it Hith other 

scheelite occurrences; 2) The Waverly scheelite occurrence which will 

be referred to here as Fall River to it frora the 

mine; 3) Indian Path; 4) Goff; 5) Lake Charlotte; 6) Lm·;er 

Sackville; and 7) Murchyville. 

A literature search was combined ui th the information found 

in the field and summary written of each of the seven occurrences. A 

visit to many of the smaller occurrences and to gold districts Hhere 

scheelite is reported is outside the scope of the thesis due to time 

limitations and financial considerations. General information on these 

occurrences ~ere obtained obtainea frau the literature. 

The purpose of this thesis involves an examination of several 

aspects of the w.ineral and an :o :ind a cor~Jon factor 
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bet. ~-;een the::-::: 

i ) are they found in the sar.2e lithologic u;::i t, s tratisraphic 

level, or in rock units v;ith sicilar sand:shale ratio? 

2) the first question concerns any geoloGical structures 

\·;here the occurrences are found. 

3) 'Vihat is the w.ineralogy of the veins? 

4) are the n:etaraorphic effects in the areas of the deposits 

similar? 

5) is there any relation between the deposits and the granite 

i11 the area? 

6) is there any relationship between the scheeli te bearing 

veins and the gold bearing veins? 

7) are the host sedimentary rocks enriched in tungsten? 

8) what is the best model to explain the fornation of these 

veins? 

The scope of the thesis here is not to investigate each of 

these in greatest depth but rather each in general, in an attempt to 

find a factor that may give a clue to the formation of these deposits 

which may later be studied in greater depth. 

FIELD AND LAB HORK 

The field vlork for this thesis included visiting the seven 

scheelite occurrences that Here chosen. ifappi.ng ~ •. ;as conducted c.t ~hcse 



sites where there previously uere no maps and the outcrops a~d 

at the r:une could be located. Sar:ples collsct:zd for 

later use from outcrops, veins if they could be found, and from 

heaps. This approach the use of an ultraviolet in the 

field. A total of seventeen in the field at the 

various scheelite occurrences as follows: Goff - three; Fall River -

five; Lower Sackville - t"t.;o; Stillwater Brook - t~.J"O; Indian Path -

one; Lake Charlotte - t~w; and Hurchyville - two. Time \-/as also spent 

at several of the local raines for traces of scheelite in 

the dump roc1~ and collecting sar.1ples for ;.;ark if desired. 

Six gold mines "t-Iere visited, a couple while in the vicinity of the 

scheeli te properties, including Noose River and Tanr;ier yJhile the 

others: Lake Catcha; Uaverly; Montague; and Oldham were visited over a 

tvJO day 

for x-ray diffraction; electron microprobe; slabbing; 

thin-polished sections; oxygen isotopes; analysis and rare 

earths vJere collected from all sites. A total of 215 samples ~fere 

collected from the scheeli te occurrences and 63 from the gold mines. 

Of the 278 samples, chips t'll'ere taken from 50, po\~Tdered and run through 

x-ray diffraction by the author. Thin-polished sections were made from 

22 which were later described under both transmitted c.nd reflected 

• Of these 12 had electron microprobe performed the 

author. Fifty more were slabbed and along with the 22 cut for 

thin-polished sections, all ?Jere examined for and 

paragenesis. Twenty-two of slate and quartzite ~ere sent away 

fer tu.."lgsten , Hhile seven chips of carbonates ~-rere sent for 



o:~ygen isotopes. 

Field \>iork also included a search the assessment 

files, mineral occurrence reports and various rJaps at the NSDH 

library, which took 10-12 • Other lab work included 

taking various pictures a.11d slides of the thin-polished sections and 

slabs. 

The rewaining ~vork included research in the Dalhousie Science 

Library for reference material on other scheelite occurrences and the 

drafting of the various tables, maps, , and sections contained 

in this thesis. 
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Ti.JlJGSTEN 

GEHERAL INF OmiATI ON 

was first discovered and isolated from its ore 

minerals, scheelite and wolframite, in the 1780's (Stevens, 1975). The 

element Tungsten, whose chemical symbol is W, is one of the so-called 

"less abundant eleuents•'. Cronan ( 1980) reports its crustal abundance 

to be 0.00015 in weight percent. The vmrd Tungsten comes from the 

Svledish and means heavy stone. The terc t.ras f'irst used A.F. 

Cronsted t in and referred to the heavy minerals of tungsten 

(Little, 1959). In 1781 C.lJ. Scheele found that the mineral now known 

as scheeli te 1vas composed of calcium and a peculiar acid, and two 

years later, J.J. and F. de Elhuyar isolated the element from 

wolfraraite (Little, 1959). Since this time the element has become 

knotvn as tungsten in the english-speaking world, but in other areas, 

especially Germany, it has been called wolfram. Since this time both 

terms have become commonly accepted. 

iiJith an atorr:ic number of 74, tungsten is found in group VI 

(chromium group) in the periodic table. The properties of tungsten 

include: brilliant white; :::J.elting (34010 C) and boiling 
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point (59 COo C) of any metal; loH volatility; nigh specific gravity 

(19.3); relatively chemically inert, but readily forms alloys; it has 

the greatest tensile strength of all metals (590,000 pounds per square 

inch); elastic and ductile properties allow wire to retain its rigity 

at very high temperatures; forms alloys Hith many metals and vJith 

carbon, imparting to these increased hardness, durability and 

resistance to corrosion and heat. 

HIIIERALOGY 

There are four tungsten minerals which are of major 

importance, this includes both ferberite, an iron tungstate FeW04, in 

which atomic substitution of Fe by l-ln up to 20% may occur ~nd 

hubneri te a manganese tungstate, HnH04, v1here Fe may substitute for up 

to 20% of Hn. Holframi te (Fe ,Hn)H04 is a solid solution series bet~veen 

the t1·10. 

Scheeli te, Ca\i04, is the fourth major tungsten mineral and 

also the only one that is reported to occur in the seven sites to be 

examined. Scheeli te forms a partial isomorphous series 1·Tith Powelli te, 

CaHo\i04, in \-Jhich Ho03 of up to 24% by weight, but rarely wore than 2 

or 3 percent, may replace H03. This mineral is referred to as 

molybdoscheelite and it is not reported in these occurrences. 

Calcium tungstate (scheelite) contains tungsten 

trioxide (U04) a.r1d 19.4% lirr.e (GaO). Its colour varies from ~·Ihite, 
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yellow, green to b.roVJn and is comr::1only noted in Nova Scotia as 

honey-coloured. It has a hardness of 4.5-5.0; specific gravity 

5.9-6.1; vitreous to adamantine luster; cleavage along (101); 

extremely brittle; a member of the tetragonal crystal system; and 

flouresces bright blui.sh white in short wave ultraviolet radiation 

(Hurlbut and Klein, 1971). Scheelite is hard to recognize in hand 

specimen without an ultraviolet lamp, (fig. 3) especially if it is 

finely distributed in the rock and its high specific gravity cannot be 

noticed. This is especially true since it does not have a distinctive 

metallic luster. Care must be taken during exploration that it is not 

ove looked. 

GEOCHEHISTRY 

Very little appears to be know·n about the geochemistry of 

tungsten, preesent data is scarce and contradictory (Jeffery, 1958; 

Hiller, 197 4). A search at the Dalhousie Science Library for 100 

references produced only one on the geochemistry of tungsten. vlolf 

(1976) noted the low metamorphic mobility of scheelite, while Higgins 

( 1980) stated that fluid inclusion evidence indicated that C02-rich 

fluids are involved in the transport of tungsten at high temperatures 

and pressures, illost likely by carbonate/bicarbonate complexes. 
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USES 

The first significant use of tungsten, to make high-speed 

tungsten-manganese steel (Stevens, 1975) was developed in the middle 

of the 19th century. This accounted for most of the tungsten used 

before 1900. Stevens (1975) reported that the uses of tungsten 

by 1974 could be divided into four categories: in alloys, chiefly 

alloy steel, 15%; in carbides (cemented or cast), as a pure or 

substantially pure metal, 15%; and in various chemical compounds and 

other forms, • It has become an imporant oetal in our time 

due to its use in weapons. 

ECOHOHICS 

Tungsten trioxide, W03, is the part of scheelite that is of 

interest when mining. To be profitable, scheelite must contain at 

least 65% iri03 (Law-~lest, 1981). Of the seven scheelite sites studied, 

five have reported values in the literature for wo3 percentage: 

Stillwater 72%; Lower Sackville 77%; Goff 72%; Fall River 71%; and 

Indian Path 65%; tvhile there are no available values for either Lake 

Charlotte or i:'Iurchyville. The current is $U.S. 71-75 per tonne 

unit H03 (Northern Niner, January 12, 1984). In 1975 estimated Hor ld 

resources ~-vere estimated at 11,400 million pounds 1-¥i th 7~ of in 
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China, and Canada ili tn the second -;;ctal of~ 10~. The 

productioc capacities on strean in Canada and other countries 

co!nbined 1-1ith increased tungsten scrap recycling could result in an 

unbalanced market where supply is than demand, therefore 

forcing prices down. The situation thus does not appear bright for the 

tungsten industry in the near future. 

TYPE OF TUNGSTEn DEPOSITS 

The following is a brief summary of the various types of 

tungsten deposits as described by Little in 1959. 

Pri~ary deposits, believed to have formed from ascending 

vlater s or by fran a magma, are said to be genetically 

related to acidic igneous bodies. These include: disseminations in 

igneous rocks; pegmatites; contact metamorphic; hot spring; and quartz 

veins of the hypothermal, meso thermal and epithermal • Secondary 

types of tungsten deposits formed by wechanical processes of 

concentration include both alluvial and eluvial placers vThich account 

for only a small percentage of production. 

The type of tungsten deposits found in the HeguL:la Group do 

not appear to fit into any of Little's classical types. This is 

discussed later in the paper. 
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HEGt.l'l:IA GROUP 

STRATIGRAPHY 

1 ]t 
l'"t 

The Group wakes up appro;";:imately 30:~ of mainla.id 1lova 

Scotia and lies south of the Glooscap fault (fig. 1 ) • Faribault (in 

Nalcolm, 1912; 1929) referred to the Heguma as the "Goldbearing 

Series" and mapped it in its entirety bet-vJeen 1386 and 1939 on a scale 

of one inch to one ~ile (see appendix B for photocopies of sooe of his 

naps). It is a thick succession of greyHac}~e, sandstone, 3il ts tone and 

slate that ',ias deposited in a deep-marine setting (Schenk, 

1975) .. 

The ~eguma Group is overlain by the core fossiliferous White 

Rock, Kentville and Torbrook Formations which consist mostly of quartz 

arenites, mixed quartzites, siltstones, shales, and black shales. The 

presence of the fossil Dictyonema flabelliforme in the uppermost 

Halifax Formation places the oinimum age of the at Early 

Ordovician. Since fossils through the rest of the are rare or 

nondiagnostic, the age of the is believed to be 

Cambro-Ordovician (Graves and Zentilli, 1981). The base of the 

is ~ot known to outcrop and as has not been drilled. This creates 
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problews in the age of the group and its thid~ness. Tl.1e 

i1eguna Group is estimated to be at least 10 km thick and possibly 

exceeds 14 km (Schenl<, 1978). The Halifax Formation ranges in 

thicl::ness from 500 m to 4400 ro while the greatest thicknesses recorded 

in the Goldenville Formation were 5600 m. 

The Halifax Formation consists chiefly of slates of various 

textures and colours, siltstone, minor sandstone with both distal and 

non-turbidite characteristics (Harris and Schenk, 1975), and a very 

small amount of limestone (Halcolm, 1912). The 11 limestone 11 is reported 

to outcrop out at two localities: Southeast Passage and Preston Road; 

in the same horizon at the base of the Halifax. 

The Goldenville Formation consists chiefly of a quartzite 

varying from grey to blue grey to dark grey in colour \.ji th mica, 

pyrite, and arsenopyrite comnonly associated; and slate units of 

various colours and composions which consist of 3% of the formation 

(Halcolm, 1912). Taylor and Schiller (1966) noted small amounts of 

argillite, siltstone, and slate interbedded in the upper part of the 

formation. The Goldenville is believed to be predominantly sandy 

turbidites. Graves and Zentilli ( 1981) referred to the Heguma as 

predominantly a quartz-rich greywacke and noted that the interbedded 

slates increased in thickness and number towards the top of the 

formation. Intercalations of up to 1 km in thickness of Halifax Hithin 

Goldenville lithologies are levee, overbank, and interchannel facies 

of either deep sea fans or the upperslope (Harris and Schenk, 1975). 

Schenk ( 1970) places the boundary between the Halifax and Goldenville 

Hhere there is a sandstone to shale ratio of one. 
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STRUCTURE 

Fyson ( 1966) noted that the Halifax and the Goldenville 

Fornations have the saLle deformational history. The nost prominent 

megastruc tures are the folds, up to 150 km in length, \vi th \-lavelengths 

of up to 15 km. A regional cleavage the folds. The axes of 

these folds trend northeast in southern Dova Scotia, curving to 

east-northeast, and finally to east toward Chedabucto Bay (Fyson, 

1966; Graves and Zentilli, 1981). Host folds are upright or have axial 

planes inclined no more than 20 from the vertical, ~lith no 

overall preference fo.r the dip of the axial planes. The folds plunge 

gently for 2. fel'! localities Hhere they plunge umre that .40 

degrees either northeast or south\>fest (Fyson, ) • Fold limbs dip 

500-900 with the southern liDb predowinantly steep and 

overturned (Henderson, 1983). Fyson (1966, p. describes the 

folding differences in the two formations as follows: urn the Halifax 

folds are more similar than concentric in shape as the layers thicken 

in the hinge areas and the folds remain constant with depth. Ho-v;ever 

interbedded silts tones retain their thickness and form concentric 

folds. The Goldenville with massive quartzitic layers appears 

to nave dominant concentric folding. The slate oeds are found 

Faribault (in Halcolm, 1912) to thicken in the hinge areas due to drag 

folding. 11 
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Later stress proaucea minor kink-folds divided 

(1966) F2 and F3 • He noted that these folds deforced both 

the bedding and the axial-plane cleavage and therefore interpeted them 

as younger than the main F1 folds. These small cross-folds or 

kink-folds do not occur in all outcrops but do predominate in the 

Halifax Formation. 

rlost of the gold districts in the are located on or 

near the crests of anticlines where there has been a doming of the 

strata. The crest in these areas usually 

east and Hest. 

at low angles to the 

Faribault (in i-ialcolm, 1912) describes t~·JO types of faults in 

the ..... n ... ,.w. ..... : local faults, those found vli thin individual gold districts 

which do not continue for great distances along stril{e or at depth; 

and 11 cross-country faults 11 • These are Ni:·J-trending a..11d offset the folds 

Hith horizontal displacements of up to 6 km. Graves and Zentilli 

( 1 1) stated that faults and fractures are related to F2 and F3 

folding events. 

Taylor and Schiller (1966) found that the only comnon primary 

structure in these rocks is bedding, but that cleavage is commonly so 

closely spaced that it destroys or masks the bedding. They also report 

other structures including graded bedding, scour and fill, 

cross bedding, and ripple marks. Schenk ( 1970) also noted sole marks; 

crescentic current ripples; cross, parallel, contorted, and 

convolute stratification; fully - developed Bouma sequences; flaser 

structures; ball and pillo~l structures; clastic dikes; concretions; 

tracks; flutes and grooves. Haldron (1 ) fur~ner noted: load casts; 



pseudonodules; swall saJ."ld volcanoes; ciist.., 

in the Goldenville ForDation. 

GRANITES 

The 1•1egULla Group has been intruded by 

1 0 
iU 

and sheet structures 

granitic bodies 

of r·'iiddle Devonian age (Clark and Halliday, 1980; Reynolds et al., 

1981) throughout Nova Scotia. These rocks are primarily granodiorites 

and adamellites (n~onzogranites) vlhich are genetically related (Smith, 

1979). Graves and Zentilli (1981) reported that the intrusions cut all 

the lower Palezoic rocks of the zone, truncate the large scale 

folds and their contact aureoles overprint the regional metamorphic 

minerals. 

HET .AH ORP HISl:·I 

Regional metamorphism is prominent throughout the entire 

Heguma while contact metamorphism is found associated with the 

granitic intrusions overprinting the regional metamorphism. Taylor and 

Schiller (1966) found that most rocks in the could be in 

one or the other category 't·ihile only :;<. fe-r,1 cannot be 

certainty. They also noted that both of illetamorphism resulted in 
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recrystallization the orientation of newly formed 

i:linerals in several places. The bulk composition of r:•ost rocks appears 

to have changed little. Retrograde metamorphism has occurred only on 

a small scale (Taylor and Schiller, 1966). 

Of the regionally metamorphosed areas, the greenschist facies 

appears to cover by far the largest part of the Eeguma. It can be 

subdivided into three subfacies: 

1 ) quartz - albite - muscovite - chlorite subfacies; 

2) quartz - albite - epidote - biotite subfacies; 

2) quartz - albite - epidote - allilandine subfacies; 

These can be subdivided further into t~-;elve individual 

nuneral assemblages (Taylor and Schiller, 1966). 

All seven of the scheelite occurrences studied are reported 

to be in either the biotite or chlorite subfacies (Keppie and lluecl<:e, 

1979). Cullen (1983) recognized that two mineral assemblages are found 

in the chlorite zone • 4): 

1) quartz- albite- muscovite- chlorite- ankerite (+/­

calcite, sphene, rutile); 

2) quartz - albite - muscovite - chlorite - a.11keri te - graphite 

(+/- calcite, sphene, rutile). 

He found the biotite zone to contain three assemblages: 

1) quartz- albite- oligoclase- biotite- muscovite- chlorite 

-epidote -calcite (sphene -ilmenite); 

2) quartz - albite - oligoclase - biotite - muscovite - chlorite 

- calcite- graphite (sphene - ilmenite - epidote); 

3) quartz - cacite - albi~e - oligoclase - - chlorite -
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illuscovite- biotite (sphene - ilnenite -epidote). 

Eo th the chlorite and biotite Here found as small flakes 

aligned along cleavage and o.s large (0.5 mm) porphyroblastic r;rains. 

In the chlorite zone calcite could be found in late veinlets and 

rutile locally in biotite zones near late alterations. Cullen further 

noted the following reaction to be the basis for the biotite isograd 

in his area: 

KA13Si3010(0H)2 + 3Si02 + 8C~1g(C03)2 + 4H20 

(muscovite) (quartz) (dolomite) 

(calcite) (biotite) (epidote) 

Turner and Verhoogen ( 1960) noted temperatures from 

300-SOOoC and P (H20) from 3000-8000 bars during greenschist 

metamorprusm. Cullen (1983) noted the following physical conditions in 

the chlorite zone: P= 3000 bars (approx.); T< 430oC; Xc02= 0.05-0.13; 

XH20= 0.95-0.87; while the conditions in the biotite zone were-P= 3000 

bars (approx.), T=· 400-470oc, Xc02= 0.08-0.13, XH20= 0.92-0.87. He 

found the conditions of contact rJetamorphism to be PH20= 1000-3000 

bars and T= 550-7000C. 

The almandine-amphibolite facies is known only in the 

southern and i.J"estern parts of the province as iJell as at the most 
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of the Group and I:uecke, ) . 
dif'ferent r.Uneral assenblages are in this facies (Taylor 

and Schiller, 1966). 

Contact metamorphism overprints the regional metanorphism and 

produces aureoles vlhich range from 0. 5-2.4 km away from the granite 

(Taylor and Schiller, 1966). The rock from the aureoles are 

characteristic of the hornblende-hornfels facies and consist 

predoL1inantly of quartz, muscovite,and biotite; occasionally in 

differing areas one way find one or more of: cordierite; plagioclase; 

andalusite; and sillimanite (Taylor and Schiller, 1966). The mineral 

assemblages are consistent with temperatures of 500-7000C and \rJater 

pressures from 1000 to 3000 bars. 

QUARTZ VEINS 

Numerous quartz veins are found throughout the r1eguroa Group 

although the majority appear to be located in slates of the upper part 

of the Goldenville Formation. The vast Iilajori ty of the literature on 

the veins concerns those that are auriferous. The following sutmary on 

the quartz veins will come primarily from descriptions of these veins. 

The mineralogy of the quartz veins has been summarized by 

l·ialcolm ( 1912; 1929; and HeHhouse, 1936). Quartz is the most prominent 

mineral i.ii 1:11 calcite (magnesian and ferrugin.ous) and sulphides in 

subordinate amounts. Among the metallic minerals arsenopyrite and 



pyrite are t.he cost comnon but , chalcopyrite, te, and 

pyrrncti te also occur. Several other Einerals are ra.rely reported t.o 

occur in more than one district: molybdenite; stibnite; garnet; 

zircon; black rutile; mica; and chlorite. Rarely arsenopyrite or 

pyrite may form the complete vein filling. The gold occurs not only 

free and visible but also bound up in the sulphides. ConlLlonly silver 

can be recovered from the gold. 

Faribault (in i:Ialcolm, 1912; 1929) noted that not all of the 

quartz Has equally auriferous. He found that the coarsely crystalline 

white quartz contained little if any gold while the best prospect was 

the laminated veins of 11 oily" quartz carrying sulphides. The 

gold-bearing veins occur in parallel groups on limbs or at crests of 

F1 anticlines and are cowmonly found concordantly within or at either 

margin of a slate bed (Graves and Zentilli, 1). The uajority of the 

auriferous veins occur where there is a of the anticline 

although a fe-v1 are found on the plunging parts of anticlines such as 

those at Upper Seal Harbour (Nalcolm, 1912; 1929). A vein can vary 

between a few rri.llimeters and a few meters in thickness and several 

can occupy one slate unit (Graves and Zentilli, 1981). 

Hining operations have shown that underlying the veins 

exposed at the surface are other parallel interbedded veins of a 

similar type. Hany interstratified veins exhibit a folded or 

corrugated structure and the slate beds adjacent to the corrugated 

veins shot..; a sympathetic folding \vhich extends from. a fe1,1 to 6 m from 

the vein and gradually dies out (Halcol.:n, 1912; 1929). \·lhen of a 

vein becomes or takes on some peculiarity of form, structure, 
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or mineral content, or wnen one of the corrugations becomes 

so as to have an individuality of its own, this portion of the vein is 

called a roll, (Halcolm, 1912; 1929). A roll is frequently richer than 

other parts of the vein. Faribault (in Nalcolm, 1912; 1929) noted that 

veins commonly attain their maxinium thickness on the apex of the fold 

and become thinner as they extend downHard on the limbs. He also notes 

that the interbedded veins are continuous and may have been traced 

over 300 m in length \vith little variation in thickness. 

Faribault (in Halcolm, 1912; 1929) also noted several other 

types of vein which are described as follows. Cross or fissure veins 

cut across the strata for a considerable distance and in some 

districts form the principal gold deposit. These veins commonly 

contain inclusions of country rock, thicken only where they intersect 

interstratified veins and have the same mineral content. Angulars are 

veins which pass into the foot-wall and hanging-wall from the main 

veins. The point from which an angular passes from the main -vein into 

the hanging-t-Jall is usually higher than that from \vhich it passes into 

the foot-wall. Interbedded veins are found to be very rich in gold at 

intersections with the angulars. Their r:uneral content is similar to 

the main lead but the quartz is fine, more granular, and free of 

laminations. Bull veins may cross the strata or lie in a 

stratification plane. They are \vhite coarsely crystalline quartz vlith 

no laminations, feu metallic minerals, and are not auriferous. 

Graves and Zentilli (1981) noted that the vein winerals 

typically have open-space-filling textures. Commonly carbonate makes 

up 10 to 20 percent of the vein volume at. the walls and strained 
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quartz is the dominant vein rJineral in the center of the vein. There 

is up to 5 percent arsenopyrite and much oore locally in the veins in 

sharp contact with lesser amounts of pyrite and pyrrhotite. 

Arsenopyrite is found throughout the vein, but generally occurs with 

carbonate at the walls. Arsenopyrite, as well as other vein minerals, 

is also common in the wall rock and has been deformed, resulting in 

the crystal being shattered, following crystallization. Gold 

distribution generally, but not exclusively, follovJS that of 

arsenopyrite and carbonate. 

O'Brien (1982) in his structural classification of the quartz 

veins noted two groups of veins that can be distinguished in the field 

easily. The first is an early array commonly transacted by steep 

cleavage and a late array injected along joints or faults. He notes 

that the early array is in part auriferous, having been emplaced 

before and during several structurally dated episodes of metaoorphism, 

and appear to be unrelated to the granites and pegmatites. 

Furthermore, some folded veins are deformed along with bedding, while 

others fold independently of this surface. The late array of veins is 

injected along joints, fault gouges and kink planes. 

Haynes (1982) in his work in the Isaac's 

Harbour-Goldboro-Seal Harbour area revealed the existence of at least 

eleven different quartz vein polytypes. Of these he notes gold in 

three types: stratiform; stratabound; and ac-joint infillings. 

Following are his names for the other types of quartz veins: 

veins; side veins; discordant lenses; concordant lanses; radial veins; 

vertical veins; quartz tension gashes; and late veins. 
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The of these veins has been ;:;·,uch disputed over the 

years. Several of these theories 1-,rill be described later in the 

section on genesis. 

SCHEELITE OCCURRENCES 

Three different types of scheeli te mineralization carl be 

distinguished in the neguma Zone of I: ova Scotia (fig. 

Ross; Lazy Head; and Moose River types (Shaw, 1983). 

indicates the location of the 7 sites to be examined. 

) : the New 

2 

The Ne\.; Ross type of deposit is known to occur in only three 

localities. These deposits are characterized by a scheeli te, 

wolframite, tungstenite, cassiterite, bismuthenite and base metal 

sulphide assemblage (Smith, 1983). The ore minerals are found in 

quartz, plagioclase, microcline, muscovite, fluorite, +/- apatite, +/-

tourmaline, +/- manganese oxide veins and zones. The 

mineralized zones occur in, muscovite, +/- biotite granite of 

Devonian-Carboniferous age (Charest, 1978). Hiller (1974) reported 

that scheelite can be found in pegmatites that are traceable to these 

same granites. 

Shaw (1983) reported that the Lazy Head deposit is the only 

occurrence of this known in Nova Scotia. Scheelite, s~halerite, 

chalcopyrite, pyrite and pyrrhotite occur in 2 to 5 em wide veins of 

quartz, wicrocline, chlorite 1 and apatite. The veins have filled 
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post-tectonic and post-intrusive extension joints that are restricted 

to a 1.5 m wide, spessartine-quartz-chlorite horizon at the top of the 

Goldenville Formation. 

Of the 29 reported occurrences of scheelite in Kova Scotia 25 

are of the Hoose River type. These appear to occur throughout the 

entire Heguma vli thin the biotite and chlorite zones. Scheeli te in 

these types of deposits is found in the folded quartz-carbonate veins 

with arsenopyrite and rutile, subparallel to the bedding of the 

metapeli tes of the Ordovician Heguma Group (Hiller et al. , 1975). 

Graves ( 1976) further reported that this type of r:-.dneralized vein 

bears many of the characteristics of the gold-bearing quartz veins in 

the Neguma Zone. 

Fifteen of the scheelite occurrences are in fact reportedly 

found in the quartz veins within one of the gold producing districts. 

Here though, the scheeli te is predor:..inantly reported in only trace 

amounts. The other 10 reported scheeli te occurrences have reported 

only trace amounts of gold, Indian Path being the only exception Hhere 

50 ounces of gold were recovered. There are no mines -v;hich are 

reported to have recovered both scheelite and gold. Figure 5 plots 

ounces of gold against pounds of vl03 for several of the reported 

scheelite occurrences and several of the gold-producing areas. 

Virtually all the data points fall along either one of the axes of the 

graph, indicating a very definite separation of the two. Little (1959) 

found that scheelite is widespread in gold-bearing veins, though it is 

usually ::1ost abundant where the gold content is low. Newhouse (1936) 

reported that the gold-bearing series in the hc.s t if 
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any, values reported from them. (1979) noted that some 

bel~s are notable for their sci1eelite ~-Jhereas others have little or 

none of the mineral. He further stated that, "some shoots in 

gold-quartz veins enriched in scheeli te tend to be relatively lo~-l 

grade in gold", and notes the Heguma as one such area. 

/' 
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Cl!f~PTER 4 

STILLHATER BROOK 

LOCATION AliD ACCESS 

The Stillwater Brook scheelite mine is located in the 

northeastern part of Halifax county at latidude 450 01' and longitude 

63o 03' on topographic map 11D/15 (appendix A, map 1). It is found on 

the \ieste:rn edge of the Hoose River gold district 3.2 km t-;est of the 

of Hoose River village on Stilluater Brook. 

The area can be accessed from the east along ~ood secondary 

roads off high1-Jay 224, 8 km northeast of Hiddle Husquodoboit or froiJ 

the south through Hooseland by taking the turn off to the north at 

Tangier on highway 7. 

GEOGRAPHY 

The area consists of low rolling hills. There are tHo brooks 

in the vicinity of' the. mine, Still1iater Erook and Little Brook, ~-Ihich 

drain to the south. Swamps cover a large area to the north and 
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sou~h of the property. 

Sor;1e of ·che land has been cultivated 1tihile tne vast majority 

is ~eavily forested with softwood trees. operations are active 

in the area and farming is carried out to a minor degree. 

PREVIOUS HORK 

The first note of scheeli te in the area came from a trapper 

v1ho found a heav-.1 vihi te stone in the late 1800's in the area. The 

stone eventually made its way to California \ihere it was found to be 

scheelite (Malcolm, 1912; 1929). 

In 1908 John Reynolds and w.s. Currie found scheelite float 

in Little Brook. Further prospecting in the area revealed scileelite in 

situ, after trenching across the beds (Ealcolm, 1912; 1929). The adit 

near Little Brook \vas his first Hork on the area. Froo 1908 to 1911 

mine shafts were sunk and considerable drifting was done (fig. 6 ). In 

1911 Scheelite Mines took over the area and worked on it 

intermittently until 1919. A total of 15 shafts were sunk, 7 on the 

east side of Stillwater Brook, 8 on the west side (Douglas, 1939) and 

thousands of feet of drifts and crosscuts \Jere made from them (NSDH). 

The shafts were sunk to varying depths of up to 37 m. During this time 

it is reported that approxi8ately 

was removed. No work occurred 

In 1942 WO!'l{ 

tons of concentrate at 72% 

until 1942. 

on the site, but after c. long 
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incline was sunk and 200 s of done, no nert~ Has found. 

After -cha shafts and drifts in 1942, examinations G.V. 

Douglas indicated t~at there ~~as several tons of scheeli te available 

by high grading the previous drifts (Hiller, 1974). Salvage operations 

in early 1943 and continued until all possible scheelite was 

brought to the surface (NSDM) later in the year. Work on the property 

then ceased. 

Further exploration \vas undertaken from 1969-74 by E. Hartin, 

who carried out extensive trenching, and exposed a number of the veins 

in the area. He produced an estimated 1500-2000 pounds of scheelite by 

high-grading the dumps (Miller, 1974). In 1977 TFM Mineral Resources 

Ltd. claimed the property and hired D. Nance as consultant to evaluate 

' 
it. He recow~ended that there was not sufficient scheelite to warrant 

further Hork on the property (Hance, 1977). 

During operations at the mine it is reported that 3 scheelite 

bearing veins i>~ere discovered in thickness fron 2. 5-20 em 

(Little, 1959). 

It is reported that a little scheelite occurs in some of the 

leads at the Hoose River gold mines 3.2 km to the east. The principal 

shmvings are on the Kaulback and Cameron properties (NSDH). No 

production is reported frow these showings. 

THESIS UORK 
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One was spent in the area over the rrJ.ne site. 

Several old trenches that had collapsed along with a couple of shafts 

were located. Outcrop in the area is very scarce for some which 

is found along Still\Jater Brook. 

The majority of the time \·las spent at the site of what 

appears to have been a crusher (fig. 7a). It is found on the main road 

through the property next to Stillw·ater Brook (fig. 7b). The area 

appears to have been a dump pile for the crusher and there is abundant 

broken rock scattered throughout the area. A lot of this rock contains 

scheelite in the quartz veins which often is nearly massive, filling 

the t.;hole vein. At the Brook interbedded slates and quartzites crop 

out but contain no veins. Heanwhile scheelite can be found in the 

rocks on the stream bed. A total of 45 samples \vas collected from the 

area Dost of them coming fror.1 this location. r·Iore than half of these 

saoples contain scheelite. 

Nance (1977) stated that numerous veins are exposed. However, 

the author found no outcrops of these. 

STRATIGRAPHY 

The host> rocks of the Stillwater Brook deposit are located in 

a low horizon of the Goldenville Formation (Douglas, 1941). The 

scheeli te-bearing veins in the area are interbedded and conformable 

with the bedding of the host rock. The veins range in thickness from 
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2.5-20 em (Little, and are found 1:Jithin slate beds (Ealcolr.:, 

1912; 1 ; Douglas, 1941) in the series. 

Faribault (in i·Ialcolm, 1912; 1929) believes that the host 

quartzites shovl some minor metamorphic changes since they are sot1ev1hat 

schistose. He describes the interbedded slates to be graphitic ~lith 

black specks throughout giving evidence of incipient recrystallization 

and the formation of a knotted phyllite. Adjacent to the vein they 

carry much vlhite scaly mea and 1-1ell-formed arsenopyrite. Nance ( 1977) 

referred to them as dark gray grey~.rackes and slates. The author noted 

grey gre1wackes, quartzites, and slates. The slates were described as: 

grey to green in colour; waxy to semiphyllitic in appearance; abundant 

white nucas in fractures; well formed arsenopyrite crystals in both 

the qucrtz and country rock; and locally long, thin, black rutiles 

were found predor:1inantly in the quartz but also in the slate. 

Thicknesses of these beds could not be measured. A search 

through the literature did not find any mention of either absolute or 

relative thickness of the beds. No drill holes have been put down in 

the area. The only Hay found to neasure the beds and obtain 

sandstone:shale ratios was to measure them on two generalized 

transverse sections prepared by Faribault in 1911 (in Nalcolm, 1912). 

The blown up versions included here in the back (see also fig. 8 ) 

were measured. The cross section through No. 4 to the north of the 

anticlinal axis gave a ratio of 2.1:1.0 and to the south 2.0:1.0. The 

section through the crosscut ~.;est of shaft r,:o. 14 gave a ratio of 

1.0: 1.1 both north and south of the axis. This is not ~vhat might be 

expected in the loHer levels of the Goldenville Formation. 
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~-ieasurar.len ts made fr:>n Faribault's cross sections the map c:rea 

placed tl1e ilii.ne sits 5200 Ll beloH the base of the 2alifa.x: ?or:wation. 

The author notes that these r.1easuren1ents may not be accurate since at 

the scale that the cross sections were drawn the apparent thicknesses 

of the slate beds may not be the true thickness. In the area near the 

crest of these folds there is reported drag folding in the slates. If 

this is the case here then at this scale the slates i.·muld give a 

greater apparent thickness and a lO\'ler sandstone: shale ratio than 

expected. 

The nearest granites to the area are located 16 km to the 

south. 

STRUCTURE 

Two kilometers east of the scheelite property the Beaver DaB 

and Fifteen-r·iile Strean Anticlines converge near the r-Ioose River gold 

mne and form the Hoose River Anticline uhich runs through the 

Stillwater Brook mine (appendix B, map 1). The Hoose River Anticline 

is reported as being very broad and plunging gently S\~1. Superimposed 

upon the anticline at the Stilh·Iater property are three anticlines and 

tirTO synclines which trend roughly east-west and plunge 12o to 170 west 

U.Iiller, 1974). The a.:;{es of the northern and southern anticlines lie 

approximately 200 m apart (Hesservey, 1930). 6 is from 

Douglas's work in 1939. 

• 
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The bedding in -che c.rea is generally east-\,;est and dips at 

degrees from 50o to goo , north and south. is nea.r 

vertical throughout the area (Hance, 1977). 

Douglas ( 1939) indicated a left hand ( 14 m displacement) 

horizontal fault vles t of Still\vater Brook striking 045o. He also noted 

tHo small hand ones in the brook striking 160o and dipping 

steeply west with a displacement of 45 em. He also suggested a 

longitudinal fault paralelling the axis of the major anticline. He 

the area in 1941 Douglas determined that all three were left hand 

faults (Douglas, 1941). Both Faribault (in Malcolm, 1912) and 

Hesservey ( 1930) noted that-- the major fault in the area Hes t of the 

brook had a displacement of between 25 and 57 m. Little (1959) noted 

that the fault~ cut both strata and veins. 

Quartz veins in the area vary in thic1;:ness from 1 to 60 em 

and are found within the .:>late beds which are interbedded liiith the 

veins are reported to average 

2.5-10 em across. Scheelite is found on the liwbs of the anticlines 

but not on the apex of all the folds (Halcolm, 1912). Veins are 

generally uniform in width but some enlargements and rolls are common 

(Halcolm, 1912; Hesservey, 1930; Douglas, 1941) and tungsten values 

generally increase in these areas. The rolls plunge v1estward and 

parallel the plunge of the fold. In the larger veins the scheeli te 

occurs betlleen the itiallrock and the vein; in the sr.1aller ones (',.;hich 

average 10 cLJ. in Hidth and in Hhich most of the scheelite is found) it 

occurs as lenses (Douglas, \ 
) . A remarkable feature of the 
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Stillwater Brook deposit, as to oost deposits of ore, 

is their continuity in form anC: consistency in tungsten content 

U!alcoliw., 1912). 

HINERALOGY 

Quartz is by far the most abundant mineral in the vein and 

appears to be of tHo types (Eiller, 1974): 1) transparent, glassy and 

dark in colour; 2) milky 'lriith a greasy luster. In the veins it is 

found to be highly strained and Hiller ( 1974) and the author noted 

strained quartz grains in the sedimentary rocks to have undulose 

extinction in thin section. The quartz veins are locally fractured and 

occasionally scarce nuscovite can be found these. Other mineral 

in the veins are: scheelite; ank~rite; dolomite; arsenopyrite; 

calcite; rutile; muscovite; and Iilinor amounts of pyrite. Traces of 

gold, silver and platinum are noted by the NSD11. 

Scheelite is noted by Miller (1974) to occur in three forms 

in the veins: crystals 2.5-7.5 em in length; coarse granular masses; 

and lenticular "kidneys". The scheeli te is often veined by quartz ( 

figures 9 and 10a) and usually found on or near the walls. Hiller 

( 1974) noted that the veins of quartz may be found in contact t,;ith the 

~;alls. 

Ankerite is believed to be the illost common carbonate wineral 

found in the veins. It is usually found along the Halls of the vein 
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ana is almost always associated with scheelite although the opposite 

is not necessarily true. The ankerite is e.lso commonly veined t.he 

quartz (figures 10b and 11 ). Although it \vas not recognized in hand 

specimen or in thin section the existence of dolomite 'Yias proven by 

probe analysis (appendix C1). Faribault (in 1-lalcolm, 1912) found 

dolomite in the veins but it has not been reported in the literature 

since that time. Ho1-1 much of the alleged ankerite is actually dolomite 

has not been determined. The minerals found to be dolomite were probed 

originally with the belief that they were ankerite. 

Arsenopyrite was noted Hiller ( 1974) to occur as LJassive 

bodies varying in shape. The author noted it as individual };ell-formed 

grains in the host rock (fig. 11b) and along the quartz vein of a 

carbonate covering along the slate wall. Hiller further noted that 

small blebs of a yellow sulphide surrounded some arsenopyrite 

crystals. The author also noted in thin section arsenopyrite 

accompanying quartz in veinlets into the ankerite. Some micas also 

appeared to be associated with these veinlets. 

Rutile can be seen in hand specimen as long thin black 

needles (fig. 12a) in the veins and in the country rock. Originally 

noted as tourmaline by most authors including Halcolm ( 1912) and· 

Newhouse (1936) they were probed by Hiller (1974) and the author and 

found in fact to be rutile (appendix C1). It must be noted here that 

these large (up to r em) crystals may not necessarily be of the same 

generation as the small ( 0.1 rnm) "moth eatenn rutiles that are noted 

in the sedimentary rocks (fig. 12b, proven by probe analysis) here and 

else\ihe:re. 
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C2lcite was also noted in the vein and proved by XRD. 

The slate host reeks are 1rTell cleaved and consist 

of chlorite (0.1-0.2 aligned the cleavage pl8.1."1es and and 

small (0.1 quartz • Plagioclase was also noted and proven to 

be albite by XRD. In the slate 2-3 F~ long pods of quartz and chlorite 

crystals are orientated along cleavage and often contain 1j.7ell-formed 

arsenopyrite crystals 2-3 em long. The arsenopyrite commonly appears 

corroded in the center and appears tarnished in these areas. Rutile as 

small nmoth eatenn blebs is found throughout the sediments. 

Hiller (1974) found that the time relationships of the 

minerals appeared to be contradictory and therefore proposed that each 

had more than one period of introduction as follows: 

1)Crystallization of scheelite, with glassy quartz, carbonate, 

rutile, and arsenopyrite; 2) main introduction of scheelite-carbonate, 

quartz and arsenopyrite; 3) arsenopyrite and carbonate; 4) milky 

quartz, rutile and sericite. The author's work found general 

with Hiller in that scheelite and ankerite (or dolomite) were early 

precipitates which were followed by quartz, arsenopyrite, and rutile 

in turn followed by muscovite along the fractures (fig. 13 ). 
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CHAPTER ? 

FALL RIVER 

LOCATION AND ACCESS 

The Fall River scheelite wine is located approximately 1.5 khl 

north of the Uaverly gold mine and the community of Haverly (appendix 

A, map 2). It is found at latitude 44047'35" and longitude 63037' on 

topographic rnap 11 D/ 13. The NSDH occurrence report has it wrongly 

located about 1-,;:m south of this location. The mine site can be 

accessed by foot from Bicentennial Drive near Lake Thomas VJhere the 

old Cobequid Road intersects the highway. Although the road is 

drivable and the mine site can be reached by car from Fall River, the 

Cobequid Road cannot be accessed by car frou the high~·lay due to the 

construction that took place. From the highway one travels north along 

the old road for 200 m then turns west, where the mine is 200 m into 

the woods, along the crest of a ridge about 15 m above the height of 

the road. 

GEOGRAPHY 
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The deposit is located on a that rises 15-20 rn above 

the surrounding land to the east. Along the side of the there is 

abundant outcrop. The remaining area consists predominantly of lo\·l 

rolling hills as the land slopes down to Lakes Perry and ThoQas. 

The area is r40stly softwood trees with some birch and small 

scrub throughout. The land at one time appears to have been logged 

over and there seems to be some minor cutting (likely a private 

woodlot) going on in the vicinity today. There are no streams near the 

rr..ine site. During operations i..rater had to be pumped in from Lake 

Thomas. The ridge appears to be close to the boundary of the Lake 

Thomas ~~d Perry Lake watersheds. 

PREVIOUS \'JORK 

During 1911-12 the first work was begun on a single 

interbedded quartz vein which averaged 5 em in width with a strike of 

0700. The \vork consisted of 100 m of trenching along strike and 

digging two shafts 10 and 14 m deep. 1917, 750 pounds of H03 

assayed at 70.9% were reported to have been removed. In 1925 one 

trench was extended for 70 m to a depth of 15 m Hhere the vein 

averaged 20 em in width. In 1939-40 trenching was extended for 370 m. 

One shaft was deepened to 25 m and a 20 m drift was at the 20 m 

level. Unfortunately there are no production figures available since 
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1917. 

Faribault (in Halcol.w, reported that to the south 

another quartz vein containing scheelite occurs which has not been 

carefully exawined, nor have other veins in.the area. 

THESIS HORK 

The Fall River deposit was not located until the third day in 

the field searching for it. This was due to its wrong location on the 

occurrence reports of the NSDN. Three additional days were spent in 

the area mapping the site (fig. 14) , measuring beds and searching for 

scheelite. 

This occurrence has the best exposure of all occurrences 

visited. Outcrop is abundant along the , especially at the 

eastern edge, to give a good cross section through the strata. 

Although some of the trenching is filled in there are still some good 

exposures of the vein in some of the trenches and near the shafts. The 

shafts themselves are filled with water and cannot be examined. 

There was no visible scheeli te in the exposed veins, but it 

could be found through the dump piles in the area. Samples of 61 rocks 

were taken, mostly of dump rock, with some of it from the exposed 

vein, and the rest from slate and quartzite outcrops. 
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GEOLOGY 

STRATIGRAPHY 

The quartz vein is found lying conformably within the 

interbedded slates and quartzites of the Goldenville Formation. The 

author noted that the vein is found within a slate bed that averages 

30 em in viidth (fig. 15). The NSDH reported that it is usually found 

on the hanging Hall Hithin this bed but at other times can be found at 

other places in the bed. 

The slate beds in the area range in thickness from 5-87 em 

and the quartzite beds from 10-213 em. Sandstone: shale ratios are 

measured for the beds stratigraphically above the vein, 2.3:1.0 1 and 

for those below it, 5.7:1.0. The overall average for the area is, 

3. 6: 1. 0. Figure 16 is a cross section drawn of the beds measured in 

this area. Faribault's maps and cross sections (1886-1939) were 

interpreted by the author who found that the Fall River deposit lay 

2100 m below the base of the Halifax Formation. 

The author noted the slates and quartzites to be dark-light 

gray in colour and contain both arsenopyrite and biotite. Both the 

NSDH and Little (1959) reported the host rocks to be slates and 

arkoses. 

The nearest to this it is found 3.2 km to the 

north. 



STRUCTURE 

The Fall River mine site is located on the northern lirJb of 

the Waverly Anticline. Bedding in the area was measured between 0590 

and 075o, averaging 065o, and dipped from 750-900 to the north. The 

strike of the cleavage is the saoe as for the bedding but it dips from 

65o-goo south. Some of the beds consist of very fine r,;ell-developed 

laninae that have good cross-bedding and a younging direction to 

the south, indicating that these beds 1-1ere overturned. This 1-JOuld 

agree vlith Faribault who mapped overturned beds on the east side of 

Lake Thoraas • 

One quartz vein ranging in thickness from 1 • 5-20 cr.1 and 

averaging 5 ern, is found interbedded in the slates and ites 

of the quartz vein Has measured in the field at 23 

em in Hidth. Various reports of the NSDH, Hesservey (1930), and Little 

( 1959) report that the scheeli te occurs in n chutes" or zones that 

pinch out westward. They claimed that the rest of the vein is usually 

barren but may contain specks of scheeli te. These zones are usually 

found along the wall and are 5.0-7.5 em thick and 7.5-10 em long, 

containing solid scheelite. True rolls as such are not mentioned in 

the literature. 
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Scheeli te is reported to be as so cia ted "Ltd th arsenopyrite and 

galena in the ore shoots (NSDN; Hesservey, 1930). The author found 

scheeli te only in the dump rock where it is ~·;as found vii thin the 

quartz vein associated uith slate chips (fig. 17) • II either 

arsenopyrite or galena were noted in the vein material but 

arsenopyrite is abundant in the host rocks.. The quartz veins have 

abundant carbonates occurring mostly along the ~'lalls and also in 

fractures. X-ray diffraction techniques proved these to be ankerite 

and calcite. 

Polished-thin sections of the quartzite showed abundant 

0.1-0.5 rum quartz with a minor amount of plagioclase. Cleavage 

is poor but does have sone chlorite developed along it. Scarce 

.wuscovite can also be seen. Small (0.1 Iilffi) 11 moth-eatenn rutiles \iere 

also common. The slate consists mostly of very fine-grained micas, 

occasional quartz grains, some randomly orientated biotite, :rutile, 

and arsenopyrite. The quartz veins have slate along the 

associated with large (up to 2 mm) euhedral arsenopyrites, usually in 

pressure shadows, and large (up to 2mm) euhedral biotites. There are 

also carbonates, commonly veined by quartz, and chlorite. X-ray 

diffraction indicated that the chlorite is clinochlore. 

In hand specimen a green banded structure uas evident in many 

of the rocks. The bands are composed of chlorite (0.5 mm) and small 

( 0.1 .mm) nmoth-eaten 11 rutiles. All the quartz in the veins -v;as 
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strained. 

The ESDH reported gold assayed at 0. 04 oz per ton and trs.ces 

of platinum in the gold. Faribault (in i·1alcolm, 1912; 1929) and 

Nesservey (1930) reported that the veins do not contain any 
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CHAPTER 6 

GOFF 

LOCATIOlJ Aim ACCESS 

The Goff scheeli te mine is located in the central northern 

of Halifax county, approximately 3.2 km NE up the old Guysborough 

Road from Goff and approximately 1. 5 km SE dorm an old woods road 

adjacent to the radio tot'ler, at latitude 63025 '30" and longitude 

44053' on topographic map 11D/14 (appendix A, map 3). This old woods 

road, no sui table for driving, can be folloued to a sv1amp by an 

old cabin \..:here it appears to end. On the other side of the swampy 

area, 1-.;hich is about 50 m across, a small path ca.!. be found. This is 

follo~ved for about 300 rn and the mine site is about 30 m off the 

to the east. 

GEOGRAPHY 

The maximum difference in elevation in the area of the mine 

site is 'GO be 7 m. The topography varies bet'tieen areas of 
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slightly higher elevation, usually associated ~ith outcrop, which are 

surrounded by boggy or S'ivampy o.reas. It Hould c..ppear that tl1is is the 

area on Faribault's uap (appendix B, map 3) called Caribou Bog. The 

cine site is located on one of the outcrops in a higer relief area. 

The vegetation on and surrounding the outcrops is :mostly large fir 

trees while that in the boggy areas is knee-to waist-high shrub. One 

small-slow moving stream runs in SSH. There Has no apparent use for 

this land except for the mining activites. 

PREVIOUS HORK 

The Goff deposit was first discovered in 1918 by joseph Cope, 

Hho 1.<1ith some friends soon after opened the first trench (Little, 

1959). Very little vJOr1c was done until llr. Cope took Ralph Kirkpatrick 

to the property in 1931. ~1ork continued intermittently until 1942 

during which time stripping and trenching uncovered 6 veins containing 

scheelite. Total production during this time was 3000 pounds of 

scheelite which assayed at 72% W03. 

Since 1942 very little work has been done on the property, 

apart from a little work conducted in the mid 1950's, including a 

report by Hopkins Exploration Consultants. Nothing carne of this and no 

work has been reported since. 
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THESIS tiORK 

The Goff deposit was mapped ( • 18) over a t~·Io period 

during 1-1hich time 26 saiJples were collected from the veins, 

outcrop and the dump piles. The trenches have exposed the quartz 

veins quite 1-1ell but unfortunately no scheeli te was found exposed 

except for that in the dumps. In one area of the trenches there 

appeared to be a shaft (although none are reported in the literature), 

but it vias full of uater and nothing could be seen. There seemed to be 

some recent prospecting in the area indicated by fresh hammering and 

some digging in the trenches, but this is not noted in recent 

files of the NSD!:-1. 

GEOLOGY 

STRATIGRAPHY 

The prospect is located in the quartzites and slates of the 

Goldenville Formation. At the mine site the slate and quartzite beds 

are \vell interbedded with the slate beds being ouch thinner than the 

quartzite. In fact all the quartz veins noted were within the slate 

beds or between the slate and the quartite. (1939) noted that 
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the slate beds ranged in thickness from 15 em to 180 em and al \-,mys 

contained at least one qu2.rtz vein. The author found the slate beds to 

be from 3 to 240 em thick and did not note quartz in all of thee. The 

quartzite beds were from 30 to 500 em thick. 

The sandstone: shale ratio in the area measured from the 

outcrops averaged 1. 8: 1. 0 irJhile over smaller areas it ranged from 

1. 4: 1. 0 through to 2. 3: 1. 0. Faribault (from various maps and cross 

sections) mapped the area at this deposit as being 3650 m below the 

base of the Halifax formation. The nearest granite to this deposit is 

found 4.8 ~~ to the south. 

The slates are light green to grey in colour, well cleaved, 

and show abundant small (approximately rnm) prismatic crystals of 

arsenopyrite throughout the rock. The quartzites are light grey, 

wassive, with arsenopyrite disseminated throughout. 

STRUCTURE 

The Goff deposit is found on the north limb of the 'Haverly 

Anticline about midway between the axis of the Waverly Anticline to 

the north and the ~'lyses Corner Syncline to the south. The anticlinal 

axis is located 1700 m to the south of the prospect (Douglas, 1939). 

According to Douglas (1939) the beds strike approximately 0960 and dip 

from 700-85o N, Hhile the cleavage strikes 0750 and dips 70o-80o to 

the south. The author although agreeing vlith the cleavage directions 
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found that the beds hati a strike of 0700 and dipped from 70o-goo to 

the south. Bedding and cleavage were both easily distinguished in the 

slates and fran the slate-quartzite relationship. 

Drag folding was recognized by the author in one outcrop of 

slate next to a quartz vein, and was noted also in the literature 

(Douglas, 1 9; Little, 1959; HSDH). Drag folds are parallel to the 

bedding and plunge 250 to the east, defining the direction and plunge 

of the ore shoots. Six quartz veins have been uncovered by trenching, 

all of which parallel the bedding for 6 to 24 w and average 15 em in 

width, but locally in folds are up to 18 inches wide (Douglas, 

1939) • The NSDH noted that the scheeli te is found mainly in ti.-IO 

positions in the veins: 1 ) t·lhere the vein begins to narrow do-rm; and 

2) on the quartz rolls in shoots, following the inclination of the 

drag folds. They furtner noted that most of the scheeli te occurs in 

these pockets, \-Thich average 15 em in length by 10 em. in uidth. 

Douglas ( 193 9) reported faulting in the t-Ies tern end of the 

property with a displacement in the order of 70 n, \Jhere the ground in 

the west has moved northerly relative to the ground in the east. 

HINER.ALOGY 

Scheelite is reported to occur mostly in pockets or rolls of 

quartz asocia ted with arsenopyrite, pyrite and bog manganese ( NSDH). 

In tile field the author v1as able to find only dissewinated scheeli te 
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associated Hi th a Linor amount of' 

(up to ., 
..) 

confirmed the presence of these uinerals and co.lcite. 

Thin-polished sections show a cleavage 

50 

diffrc.ction 

the slate 

v1ith abundant fine micas and quartz orientated along it. Large 

Lluscovite and chlorite crystals (0.5-1 mm) occur randomly throughout 

the section, occurriag perpendicular to the cleavage. A 

rainor ar.1ount of plagioclase Has also noted. Large (up to 

fractured arsenopyrite crystals in pressure shadows and small 

ul.:loti1-eatenn rutiles are also COI!l.mon 19). One ( 1 CIT!) 

crystal of scheeli te Has found in the center of a quartz vein r"ri th 

abundant quartz the mineral. A crystal of what is interpreted 

to be ankerite veined quartz Has also found in the center of the 

quartz mass. 
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LAKE CHARLOTTE 

LOCATION Alm ACCESS 

The Lake Charlotte scheeli te is in Halifax County 

located on the east side of Lal.;:e Charlotte, approxinately half1-1ay up 

the lake. It can be found on topographic map 11 D/ 15 at latitude 44o 

52' and longitude 620 Hi thin 300 of the lal{e near a point 

jutting into it A nap 4). rrl1e area is fairly easily 

acessible by car by turning north off the ea.stern shore 

no. 7) at Tangier and north to Eooseland, and 

east al9ng very good new dirt logging roads for 20 to t4here the 

road comes -vlithin 1 km of the lake. Unfortunately no roads go do·Hn to 

the mine or the lake and it is therefore hard to judge vJhere you are 

along the lake since there are no good r.1aps ~vi th these roads. The 

property may also be reached by boat from Upper Lakeville on the 

soutlTHestern side of the lake. The site r:::.ay be reached by car from the 

north through nurchyville but personal experience has shot·m four-t.;heel 

drive to be a necsss1ty. 

The trench in the northern of the property can be found 
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t~"le s~; on the side of the i1ill and 1 n frm:1 the le.ke. 

GEOGRAPHY 

The scheelite property is on the side of a hill which 

slopes down to the lake. The vertical drop is about 100 m over the 

area of the occurrence. A small point of land juts out into the lake 

-v;hich is a small hill itself on the of' the hill. THO 

suall streams run dm·In into the lake in the vicinity of the mine 1 one 

running northwest around the small hill and the other, Ash Brook, 

south uest around it. There is a larger seasonal stream in the eastern 

and southern areas of the property. 

Vegetation in the area is mostly large softwood trees with a 

few hard-v;oods. The general area l1ad been cleared and put under 

cultivation in the 1870s and the area became uooded since (Douglas and 

!,1acQuarrie, 1939). Today logging operations are quite extensive in 

the general area but not in the direct vicinty of the mine site 

itself. 

PREVIOUS vlORK 

The Lake Charlotte scheelite prospect ~s located on the east 



side of -che lake. On the \.;est side scheeli te has been reported fror.1 a 

couple of veins, but only o:1e small vein reported any significant 

ar;1ount a.11d it ;;-;as traced for less then 2 (Douglas and liacquarrie, 

193 9). The Hes t side of the lake has been mined for and the east 

side for scheelite. 

The scheelite property was first leased in 1934 to R.A. Logan 

'l;.]ho passed it on to Prospector's Associated Ac ti vi ties Ltd. in the 

same year. 1~ork on the prospect in 1934 and continued until 

1939. During this tiae three veins t·Jere exposed by trenchir,.g 

20). The first (trench Ho. 13) is near the shore, 45 em wide and has 

been traced for 33 m. Scheelite is disseminated throughout the vein. 

The second vein (No. 2) is also 45 em wide and is exposed 

interrai ttently up the hill for 200 m. Grades are reported to be 

relatively lol·: in this vein. The third vein, near the No.2, is 

reportedly only 3-4.5 em wide for 33 rn and contains considerable 

scheelite (NSDH; Douglas and Macquarrie, 1930; Little, 1 ). A shaft 

was sunk into the No. 2 vein to a depth of 25 m and drifting w·as 

carried out 33 m west and 46 m east • 

. In 1939 a mill was constructed and reportedly produced for a 

time (Little, 1959). Aside from 2 tons of ore taken as a mill test 

there are no production results for the mine. 

Hare prospecting was carried out in 1940-41 amd limited \vork 

in 1947. Since this time no work has been reported. 

THESIS ~fORK 
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Part of first day in the area was spent searching for the 

wine. The major problem finding the site \vas that the !ISDH occurrence 

reports had the site located approximatley 1 k.t."ll ENE of its actual 

location. A second was also spent in the area examining the site. 

The No. 13 vein on the shore vJas \-Jell exposed for its full 

length and outcrops were visible near the trench (fig. 21). The 

rock near the lake and in the trench contained abundant visible 

dissecinated scheelite. In fact scheelite was located in place 

throughout the vein. It was at this time that the batteries in the 

portable ultraviolet lamp died. 

The trenches and the shafts of the no. 2 vein were easily 

found but unfortunately the raajority of the trenches Here filled in 

and little could be seen. The pile near the shaft was huge, over 

10 rn in height and contained abundant samples of quartz. Unfortunately 

no scheelite liaS noted in this area at all, but without the 

would be hard to locate. 

they 

A total of 23 sa~ples were collected from the outcrop, 

including the veins, and the dump rock. 

GEOLOGY 

STRATIGRAPHY 



55 

The rocks here are interbedded slates and quartzites of the 

Goldenville Fornation \.vi thin 1,1hich the quartz veins lie conforwably. 

The author found that the veins were within a thin slate bed amongst 

thicker qu~~tzite beds. 

Although outcrop \ias found near vein No. 13 IJOst of it \>Tas 

found along strike and therefore did not represent a very thick 

section, only about 2 m. Along vein No. 2 the host rock visible was 

only centimeters thick. A thorough literature search was conducted to 

see if ~~Y mention is made of drill holes in the area or of bedding 

thicknesses but none was. Therefore no measurements on the 

sandstone:shale ratio could be made. Faribault's maps and cross 

sections (1886-1939) were interpreted as placing the location of the 

occurrence 1125 m below the base of the Halifax For~ation. 

Douglas and HacQuarrie ( 1939) noted that the host slates and 

quartzites were contact metamorphosed to "ironstone", and described 

them as silicified and mineralized with magnetite. Assays indicated 

iron content as high as 10%. The author found the rocks to be dark in 

colour, very friable and slighly heavier than would be expected. 

Disseminated scheeli te and arsenopyrite may or may not account for 

this. The quartz t-vas noted as appearing granular and massive while 

many of the samples viere smokey in colour. Douglas and HacQuarrie 

(1939) noted that the effects of the granite were not noted nore than 

35 m from the contact. The author noted the effects of it throughout 

the No. 13 vein and to a lesser extent in No. 2. 
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outcrops less than 1 km south of the 

but r.::ay be closer subsurface. and aplite dykes have been 

mapped in several areas of the property (Douglas and HacQuarrie, 1 

and were found in the dump piles of the no. 2 vein by the author. 

Douglas and HacQuarrie ( 1939) note that both the pegmatites and 

apli tes can be seen cutting the quartz veins and therfore cannot be 

the source of the quartz. They a separate earlier intrusion to 

explain the veins. 

STRUCTURE 

The scheelite property is located on the southern limb of the 

Eooseland-Gegogan Anticline (appendix B, nap 4). The author noted that 

bedding and in the area strike 0750 and the bedding at 

40o to the north, vlhile the cleavage dips 750 north. Douglas and 

HacQuarrie ( 1939) found the same general strikes, \-lith the dip of the 

bedding varying from 450-750 north and the cleavage from 35o-50o 

north. They also noted that the beds are overturned to the north while 

the NSDN and Little (1959) reported that the beds dipped north 

and are overturned to the south. These conclusions were based on the 

pat tern of the folds. Douglas and HacQuarrie report the 

anticlinal axis to be 2 km to the north plunging to the IV'est ( 

20). 

All the veins in the area are to be concordant Hith 
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the slates, and have an average thici~ness of 45 em Hhile the richest 

one ( r;o. 3) is 5 em. The main quartz veins are usually characterized 

by rolls or corrugations plunging at approximately 150 to the ~1est 

(NSDH; Douglas and NacQuarrie, 1939) and the scheelite is reported to 

follow the narrow rather than the wide veins. Drag folding is reported 

throughout the area in the slate beds. 

There are no major faults in the area but numerous small ones 

can be found on the exposed vein between veins Nos. 2 and 3. The 

greatest displacement noted is just over m (HSDH; Douglas and 

HacQuarrie, 1939). Pegraatite and aplite dikes are exposed in the area 

cutting both the bedding and the veins. They normally strike ffli with a 

fairly flat dip SH, often they are found along the small faults (NSDH; 

Douglas and HacQuarrie, 1939). 

1,1IHERALOGY 

The quartz veins in the area seen by the author contained 

disseminated scheelite associated with arsenopyrite and patches of 

what appeared to be chlorite but had a minor reaction with HCl acid. 

The NSDt1 reported that scheeli te has been found disseminated in the 

quartzites. There are also reports (NSDH; Douglas and HacQuarrie, 

1939) that traces of gold, silver, wolybdenum and pyrrhotite are 

associated rlith the scheelite. Thin-polished sections shovJed that the 

quartz in the vein is weakly strained and cowmcnly fractured. Chlorite 
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and rutile line some of these fractures. The disseminated scheelite in 

the veins is in direct association with calcite (confirmed ::nD). 

Slabs showed that the scheelite is veined quartz (fig. 22). 

em biotite and muscovite crystals are found on the ede;es of some 

veins. 

Thin sections of the quartzite indicate a very poor cleavage, 

along ~1hich quartz, biotite, muscovite and chlorite are oriented. 

Quartz grains (0.1-0.2 mrn) made up about 50~j of the groundmass ~.;hile 

20% was biotite and chlorite. pods of quartz up to 

5 Lill long contained subhedral to euhedral, 3-4 long, tes. 

Small 0.1 "moth-eaten" rutiles \vere distributed throughout the 

groundmass. Douglas and IIacQuarrie ( 1939) reported that thin sections 

made by them shov-;ed the quartzite to be even grained vlith considerable 

biotite and ruuscovite aligned along the cleavage, but noted that 

are essentially quartz-rich rocks 1tli th ninor sericitized and 

kaolinized plagioclase and orthoclase. 

X-ray diffraction on several samples confirmed the existence 

of scheelite, calcite, clinochlore, muscovite, and albite. 
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CEA?TER 2· 

INDIAN PATH 

LOCATION AND ACCESS 

The Indian Path scheelite ~lne is located in Lunenburg County 

and can be found on topographic map 21A/8 at latitude 44019 1 1.~5n and 

longitude 64020 '30" (appendix A, map 5). The property can be reached 

easily by car from Lunenburg by follovling hight.Jay 332 south fron 

Lunenburg for approximately 8 km to Hhere it forks. The right hand 

forlc to the south is follm-1ed about 1 km to t-lhere it forks again. Turn 

again to the right and follm'i an old woods road approxiwately 0.5 km 

to \·lhere trenches ca.."1 be seen by the road. 

GEOGRAPHY 

The land consists of gently rolling hills, except to the 

south where it drops off fairly steeply to a small salt-\.rater inlet 

surrounded by a large swampy area. This is found on the southern side 

of the main road which continues through to the LaHave River. The 
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pat;tern in the area is tm·1ards the south. 

The vegetation is small scrub and very thickly wooded 

areas of young softHoods. The area appears to have been clit ovar at 

one time but has not seen any activity for a long ti~e. 

PREVIOUS HORK 

Faribault (in Halcolm, 1929) reported that gold -v;as 

discovered on the property in 1862, at which time trenching and a 

shaft 9 rn deep were dug. He noted that 10-12 veins vlere discovered, 

some containing free gold. Between 1862 ~nd 1896 work on the property 

vias sporadic and a total production of 50 ounces \-Jas • He 

reported little r,,ork between that time and his paper. The ESDH noted 

in their occurrence report in Harch 1980 that although Faribault 

indicated gold production in the area, there are no known records of 

any such production. 

Scheeli te t-Ias discovered in 1926, and between 1927-31 \"ork 

was sporadic. During this time three shafts were dug, one reported to 

a depth of 9 m. Drifting and crosscutting were carried on in all three 

with one drift noted at the 60 m level. Trenching was also carried out 

in the area and reported to total 300m in length. In 1931, 7 diamond 

drill holes Here reported. 

In 1935 a new shaft was sunk 330 m to the west of the old 

workings and in 1937 work continued in the original area. In 1939-40, 
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18 drill holes a.l20S 'c 2000 and covering a of 400 m. 

along the anticlinal axis 'icJere drilled (ilSDH; Charlick, 1941). In 1941 

a new shaft, with 260 m of cross cutting, and 200 m of new drilling 

were done. Later in the year operations ceased due to high costs. 

C.E. Richardson staked the area in 1979 and did some nev.; 

trenching, but nothing has been reported on the outcome of this. 

There is no mention in the literature of the number of veins 

found in the scheelite area although both Nesservey (1930) and Little 

( 1 ) noted that there are several, some of r,rhich are 0.7-1.0 m -v.ride. 

Pro due tion from the area is noted at 29,29 6 pounds of ~~03 making it 

the second largest reported tungsten producer in the history of the 

province. 

Charlick (1941) noted that although Indian Path did not look 

like a pro.f'i table operation, in times of necessity a considerable 

amount of tungsten could be recovered from relatively shallor..;r and 

inexpensive workings. 

THESIS vJORK 

One day v1as spent in the area of the mine. Several old 

trenches were located but all had collapsed in the years since they 

~1ere opened, or had been grovm over and hidden in thick bush. THo ne1i.J 

trenches that appeared to have been recently worked were also found. 

The veins were ~-;ell in these but unfortunately no scheelite 
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uas located in place or in the duwp rock.. ~;uEerous sr::all pits occur 

throughout the area but there was no exposure in them. 

A shaft Has located next to the road but has been used in 

recent times by local residents as a garbage dunp and thus it cannot 

be entered. There \vas a large dump pile next to the shaft t·Ihich 

provided numerous samples of quartz and slate, but no scheeli te was 

found despite a couple of hours searching the pile with the 

ultraviolet lamp. 

The only outcrop in the area, aside from a couple of small 

ones on or near the road, was in the recently opened trenches. Hhether 

these are extensions of old trenches or completely new ones is 

unknown, and they rw.ay never have contained scheeli te. There \iere 32 

samples taken from the area, a few from the trenches and the rest from 

the dump pile next to the shaft. 

On the road approaching the trench in the north there are 

broken core boxes Hi th the core lying on the ground. The core Has 

examined for scheelite but none was found although the core did 

intersect several small quartz veins. A. fev.1 samples were taken from 

here as well. The co:re would be impossibe to put back together but a 

study of it \-IOUld indicate ~vhat lies beloti, but not where within the 

stratigraphic unit. It also raises the possibility that n:ore of the 

core drill may still be in the area and was not located. 
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GEOLOG:! 

STRATIGRAPHY 

Charlick (1941) reported that Indian Path is found Hithin the 

Halifax Formation and consists of interbedded fine-grained slates and 

relatively coarse-grained grayl·Iackes lying in beds Yihich vary in 

thickness fron a few millimeters to a meter or more. The author noted 

the slates to be black, micaceous, and to contain abundant 

arsenopyrite and cubic pyrite. 

The author \·las able to measure bed thicknesses only for a 

couple of meters, it Has therefore impossible to weasure accurate 

sandstone:shale ratios in the field. In the literature of the NSDil the 

core logs for two holes drilled in 1939 were located and measurements 

made from these descriptions Hhich found the ratios to be 1. 0: 2. 8 and 

1.0:1.4, sandstone:shale. Faribault's maps and crossections 

( 1886-1939) \·Jere examined by the author who found the site to lie 

approximately 500 m above the base of the Halifax formation. 

The veins in the area are found in wide zones of slate. These 

veins are said to parallel the bedding plB.J."les and tend to out as 

the edge of the slate, zone is reached. Some veins -v;ere also found 

along slips and fractures (Charlick, 1941). 

Granite crops out 24 km to the north. 
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STRUCTURE 

The veins at Indian Path ocqur -vlithin 50 m (NSDN) of' the 

crest of the Indian Path Anticline (appendix B, map 5), strike east 

and dip steeply to the north, roughly paralleling the bedding (Little, 

1959). The anticline appears to be tightly folded with the axis 

dipping about 770 south and the whole structure plunging 500 to the 

east (Charlick, 1941). However the shape and plunge vary considerably 

along the strike of the axis. Faribault (in Halcolm, 1912; 1929) noted 

that the bedding in the area strikes at about 0700 and dips Boo north 

on the northern limb and at a lOl-l angle on the southern limb. The 

author noted bedding at osoo dipping 700 north and the cleavage at 

0700 dipping 700 south. 

The anticlinal a.~is appears to be tight t-~ith a tendency for 

the veins to pinch out. A~vay frow the nose of the fold along strike of 

the veins there is a considerable widening of the veins and then they 

tend to pinch out within 50 m of the nose (Charlick, 1941). In almost 

every drift and crosscut where there was quartz, at least a little 

scheelite could be seen. The size of the scheelite segregations vary 

from specks to lumps of several pounds and the distrbution is very 

erratic (Charlick, 1941). Faribault (in i',lalcolm, 1912; 1929) noted in 

the gold areas that the one vein 'i-lOrked for gold contained rolls of 

scheeli te, tvhile the NSD.N noted that the maxitlu.m v1id ths and values of 

scheelite ~'iere found at minor flexures some distance from the axis. 



'·"' 00 

Charlick ( 1 1) noted that the uore quartz found in c. given araa tl1e 

nore scheelite is likely to be obssrved. 

Neither drag folding or faul were reported in the 

literature, although Faribault's maps of the area place a fault, Hhich 

cuts the anticline, just to the west of the wine area. 

HINERALOGY 

The quartz in the veins shows greasy luster, is milky in 

colour, and so~ewhat fractured; vugs in some places occur within the 

veins and are lined with small, milky \Jhite, ter~inated quartz 

crystals (Char lick, 1941). Samples collected from the site cor1Llonly 

shaH a banding through the quartz of ¥lhat appears to be discontinuous 

shale partings. Faribault (in Halcolm, 1912; 1929) noted that tl:e vein 

worked for was banded and 1.-1ell mineralized. He further reported 

that the veins on the apex of the fold were coarsely granular and did 

not look good for gold. 

Of the samples collected from the· site thin-polished sections 

were made from two samples. The quartz gra~ns appear to be well-formed 

and very highly strained. The slate beds on either side of the quartz 

are composed primarily of clinochlore (from X-ray diffraction) and 

muscovite which lie along ·Hell-developed planes, and small 

(0.1-0.2 mm) grains of quartz. Also along the lie large ( 1 

arsenopyrites and a minor awount of pyrite. The 
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f'ottnd '~tTi thin quartz-rica believed to be pressure shadows. 

S:rllall "moth-eatenn rutiles (average 0.1 are distributed throughout 

the slate. Carbonates are noted fractures in both hand specimens 

and thin sections. X-ray diffraction techniques determined both 

ankerite and calcite in the samples but it cannot distinguish if one 

or both are in the fractures. 

Charlick (1941) undertook a study of both polished and thin 

sections to deternine relative ages of the minerals. He found that 

scheeli te \vas the first to crystallize in the vein since he found it 

veined by both quartz and pyrite. The second to crystallize ~·.ras 

arsenopyrite and noted it being veined by pyrite. Quartz, pyrite and 

pyrrhotite formed together and seemed to follow each other throughout 

11any sections. Lastly were small stringers of calcite found cutting 

the slate and quartz ~·lith no associated mineralization. 

Faribault (in Malcolm, 1912; 1929) noted that galena could be 

found in some of the veins as so cia ted ·Hi th the free • Charlick 

( 1941 ) also noted the presence of a very minor amount of sphalerite 

and free gold associated t<~i th scheeli te in one location. He further 

stated that in contrast to the gold districts only one age of quartz 

deposition appears to occur here. 
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LOHER SAC.KVILLE 

LOCATION AND ACCESS 

The LOiier Sackville or Hyland is located 300 B east 

of the old Halifax-Hindsor and 200 m north of the Cobequid 

Road within Hhat is nm.,r the to\.rn of Sackville at latitude 44045 '35" 

and longitude 63037' (appendix A, map 6). It is reported that the 

e}:posure ca11 be found at the crest of a small hill near the heicht of 

land ( • Neither the or shaft ~>·Jere located and it appea..rs that 

it was filled in to allow for housing construction and a trailer park 

• 23a). 

GEOGRAPHY 

The ridge iihere the deposit should be rises to a height of 

about 15-20 m. The land at the base of the ridge is flat and a 

srJ.aller) flm.Js \,;esterl:; 

through the area. Existing vegetation consists of softwood trees and 
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thick alder groves the s trean in • ~~ost of the area no\·i 

consists of residential housing and some stores. 

PREVIOUS \·JORK 

The Lmver Sackville deposit was discovered in 1921 by F. \~l. 

Dixon, and in 1937 was owned by F.R. Hyland (Piers, 1932). In 1937 a 

trench 15 m long ~vas dug to a depth of m. Several tons of 

scheelite were reportedly removed from a 20 em wide quartz vein. In 

1 942 a test shaft 50 m liE of the trench found a 23-cm-~·lide vein of 

scheeli te; there are no reports as to hm·l much if any was in place or 

removed. Six diamond drill holes were put down to a vertical depth of 

50 m over a distance along strike of 130 m. A trench was later opened 

for 35 m to a depth of 10 m and scheelite was mined from a 1 m wide 

vein (HSDH). Again no figures for production are reported. 

THESIS vlORK 

The literature indicates the location of the site very well 

24). Questioning of residents to find the exact location of the 

mine were unsuccessful in finding anyone -v;ho had ever heard of the 

nine. 



70 

Several outcrops v:ere located ir1 the area a 140 

section along Lane. All t:he was interbedded slates and 

quartzites, and except for tv.m, 2 em ~Iide quartz veins along 

Lane no veins \vere seen. Seven samples were taken from the outcrops 

near the mine site. 

GEOLOGY 

STRATIGRAPHY 

The occurrence is reported to be within the interbedded 

slates and quartzites of the Goldenville Formation. The slate beds 

range in thickness from 2. 3 em t.;hile the quartzite beds are 14 

em thick as measured by the author. It w.ust be remembered tl1at the 

beds ueasured are found throughout the area including the section 

along Hemory Lane and therefore do not necessarily include the beds 

within the mine area. 

The sandstone:shale ratio has been measured for this area in 

several ways. First the outcrops in the near vicinity of the mine area 

were measured. The result -v;as a ratio of 5. 7: 1. 0. Then the outcrop 

along !-1e:mory Lane, ¥lhich likely lies stratigraphically above the 

occurrence was measured to have a ratio of 4.1:1.0. Then the drill 

core from three holes drilled by Boyles Brothers Limited in 1959 
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(l'ISDU) Here exanined and measured. These most lil{ely, from literature 

descriptions (NSDM) lie within and below the occurrence, were found to 

have the following sandstone:shale ratios; 5.7:1.0; 5.8:1.0; and 

8.1: 1.0. It can therfore be noted that as ,.,rould be expected as one 

goes dO\vn section the sandstone: shale ratio increases. The mine site 

likely lies in the area with a ratio of 4 to 5: 1. 0. Figure 25 is a 

cross section through the area. 

From various maps and cross sections by Faribault (1889-1939) 

the author interpreted the area to be approximately 2650 m below the 

the base of the Halifax Formation. The nearest granite is reported to 

be 4.5 km to the north. 

The slates in the area are dark gray to black in colour with 

rm1 rust-coloured spots around pyrite (strained along a l-Iell 

developed cleavage) and are very calcareous. 

STRUCTURE 

The Lower Sackville deposit is found on the south limb of the 

Haverly Anticline (Piers, 1923) where the beds strike 0700 and dip 

250 south (appendix B, map 6). In the area of the deposit the present 

author noted that the beds strike from 06oo to 0700 and dip between 

250 and 40o south. The cleavage strikes parallel the bedding and dips 

frOQ 500 to 850 south. 

Piers (1923) noted that the rocks in the trench were near the 



72 

nose of' ti1e ne further noted the quartz vein to average 

cc in width but found reports where it is said to have widened to 45 

en. The NSDH in noted that the scheelite occurs in lenses or pods 

30-120 em long and 3 to 30 em thick. Small drag folds were noted 

the author in one outcrop but are not reported in the literature. 

Some minor faulting is reported to the south (NSDN). 

NINERALOGY 

The NSDN and Piers (1923) both note the presence of 

arsenopyrite and marcasite in the quartz veins along vJith the 

scheelite. All six drill holes in 1959 reported scheelite shows in the 

quartz veins. Thin-polished section LS-1 of black slate shm-1 a very 

poor cleavage ~;ith abundant large ( 1 mm) porphyroblastic biotites 

throughout the sample along with numerous (1/10 mm) "moth-eaten" 

rutiles. Also noted Here large ( 1 mm) "Jell-formed twinned calcite 

crystals (fig. 23b, confirmed by XRD). Pyrite could be found strained 

along the cleavage planes. Sample LS-1 v1as taken from the nearest 

outcrop to the assumed location of the mine site. 
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CHAPTER 10 

HURCHYVILLE 

LOCATION AND ACCESS 

The Hurchyville tungsten occurrence is located in Halifax 

county 7 km east of Hiddle Husquodoboi t at latitude 45000 '00" and 

longitude 63005 '56" on topographic map 11E3. The occurrence can be 

found on the top of a (Little, 1959) approximately 500 m west of 

the road south from Brookvale (appendix A, map 7). A very 

logging road goes up the hill to the area of several and 

trenches. There are several other logging roads throughout the area as 

;;...rell. 

GEOGRAPHY 

was covered in saft-vmod trees, but now it has been over and 

only small brush is grm-Iing in the area of the trenches. A SL'lall 

strean, f'lm.J'ing north, and a msTampy area is found betHeen the base of 
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the hill and the road to the east. 

PREVIOUS HORK 

The NSDH reported that in 1943 the property lias ovmed by a 

john Reynolds and George liJilson. They prospected by opening a fet-l pits 

and trenches, which they report did not appear to be of any econonic 

value. About 200 pounds of rock containing approximately 0.5% was 

recovered from the site as samples. 

THESIS UORK 

Attempts to locate the trenches or scheeli te were 

unsuccessful in spite of help from local people. It seems that logging 

operations may have filled them in (fig. 26a). Seven samples were 

collected from outcrop seen in the area, all were black slate. 

Unfortunately no quartz veins were seen in the area. 
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GEOLOGY 

STRATIGRAPHY 

The Hurchyville occurrence is located within the slate beds 

of the Halifax Formation (Little, 1959). Faribault places the 

stratigraphic position of the occurrence approximately 1300 L1 above 

the base of the Halifax Formation. \Jhile this author's measurerJents on 

the few outcrops in the area place the sandstone:shale ratio at about 

1:9. The outcrops proved to be about 90% black slate Hith occasional 

thin gre~~acke beds. Little (1 ) reported the slates to be black, 

crinkly, and highly cleaved vlith occasional bands of harder spotted 

and slaty quartzite. 

STRUCTURE 

Located on the north limb of the Uyse Corner Syncline 

(Little, 1959) cleavage and bedding in the area strike roughly at 0720 

and have a vertial dip. Only one rough map of the trenched area could 

be found • 27) and it agrees roughly with this data. 

Both Little ( 1959) and the HSDH occurrence reports note 

quartz veins ~-;hich range in thickness from 1 • 5 em to 37.5 em, showing 
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soue corru~a~ions and ~ tendency to lens. 

IliiiEHALOGY 

It is reported by Little (1959) that only a small 21:1ount of 

scheeli te ~-..ras noted, along Hi th arsenopyrite and traces of gold. Of' 

the several sar:1ples collectd one thin-polished thin section (I·N-1) 

contained abundant fine u~ticas along Hell developed cleav&.ge l)lanes, 

large porphyroblastic chlori tes (up to 5 L1m) 1.·Ji1ich appear unaffected 

by cleavage, quc..rtz grains ~ii th undulose extinction, pyrite strained 

along the cleavage planes, large ( 10 rcrr) highly fractured 

arser:opyri te, arJ.d s::1c..ll ( 0. 1 nr:1) 11 r:oth-ear.en n ts::~tucsd rutile ( fi;:::;. 

26b). 
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DISCUSSIOfJ 

STRATIGfUlPHY 

The stratigraphy of the deposits was looked at to determine 

if there may be a particular zone within the ~·rhere the 

scheelite may be preferentially found. This was done by 

sandstone: shale ratios of any rocks: a) in the field ~-.-here possible; 

b) fron;. drill core -vrhere available; c) •::!Stir;~ated free the li"terature 

for Lake Charlotte; and d) fro;:;: published cross-sections at Stilli·rater 

Erook. 

Although several occurrences seem to have ratios that fall in 

sandstone-rich sections (typical of the upper part of the Goldenville 

Formation; ) the deposits appear to be spread throughout a ~·lide 

range of sandstone-shale ratios. In the Nurchyville occurrence (Hhich 

was not a producer) it is found that all the producing sites lie below 

the 1.0:3.0 sandstone:shale ratio level in the Halifax. This r;1ay 

indicate that the scheeli te veins ~·!ere not ewplaced in rock doL!inated 

slate. Five of the producing sites Here found belo·H the i . 0: i . 0 

ratio on the graph (~lhicb. is t~i~en as the boundary be'Gvieen the Halifax 

and Goldenville Formations; Schenk, 1970) Y>Ihich IJ.2.Y sean that areas of 
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t.hici;er sa;:d units are preferred sites for scheelita, 

scteelite is not restricted to thee. 

The nex~ step was so use cross-sections of the 

prepared by Faribault ( 1886-1939) for his maps of the and 

measure the location of the scheelite deposits relative to the base of 

the Halifax Formation, Hhich is generally on these sections. The 

measurments made on these cross-sections are assumed not to be 

accurate because: measurments \'iere made from the vertical scale of the 

cross sections lilhere the scale is approximately 1:63,000; lateral 

variation in the facies bet~Jeen the location of the it and the 

site of the section line; and extrapolations by Faribault in 

in the folds. In any case the approximate positions located should be 

of son2e value. 

plots the s level (according to 

Faribault's maps) versus the district. The seven sites appear to be 

scattered thro1.:1ghout the ·~t~~---, e:xcE:pt that no dE:posits are found in 

the upper part of the Halifax Formation, w.ore than 1300 m above the 

base. 

The above results indicate that there appears to be a general 

preference for the lower 1500 m of the Halifax Formation and the upper 

3000 m of the Goldenville Formation. 

The sandstone: shale ratios \iere plotted against the datum. 

levels relative to the base of the Halifax on figure 30. The general 

relationship expected would be a scattered trend from the upper left 

on the graph to the lower right. The result was a set of points that 

grouped betHeen the sandstone:shale ratios of 1.0:2.2 and 3.0: 1.0. 
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regardless of posltlon ln the strata. The occurrences outside of 

tr:ese ratios ~.;ere La:"':e Charlotte and ilurchyville \.lhich Has not a 

producer. This lends further to the theory that the veins 

favor, in general, a particular sandstone:shale ratio. 

To determine if this uas true for the amount of tungsten 

production the S2J.'1dstone: shale ratio uas plotted the pounds of 

\·J03 production. The result can be seen in figure 31 vlhere the vast 

uajority of the scheelite comes from near the 1.0:1.0 ratio. For this 

to be significant vTe must assume that ·the production to date is 

represenative of the distribution of tungsten. The values used in 

figure 31 do not include Lazy Head {since there are no sandstone:shale 

ratios) but this deposit is believed to be in the Goldenville 

Formation just beloe the base of the Halifax Formation. ?his ~,muld 

l give a ratio close to 1.0:1.0 and add in 14,000 lbs of 

According to these figures 90~ plus of the scheeli te raay very Hell be 

found Hi thin an area that consists of 15% of the the 

These results may therefore be very significa..11t in the location of neH 

deposits. 

STRUCTURE 

The regional deformation of the Acadian Orogeny produced 

north-easterly trending folds and axial slaty (Fyson, 

1966). The scheeli te veins in all the districts examined 11ere found to 
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folds. Scheeli te r;line:ralization is founc near the crest of the 

folds or on the linbs. Scheeli te in all districts is reported to be 

very erratic in distrbution throughout the veins. Scheeli te-bearing 

veins range from less than 1 em to 60 em in thickness and appear to 

average about 10 em. The scheelite is COl'Jil.lonly found in rolls Hhich 

are reported at all locations examined except Fall River, '1--rhere the 

scheeli te occurs Hhere the veins narrol<l and pinch out. The scheeli te 

at Goff and Lake Charlotte is reported also to folloH the narrou veins 

in places and to fill the~ on occasion. It is also reportedly found as 

disseminated in the veins, usually the t.valls. Char lick 

( 1941) noted that areas high in quartz are also high in scheelite. 

Uhile thi3 may be true for most of the scheelite occurrences it does 

not appear to be true for Fall Tii ver, ',Jhere the t scheeli te 

values are found -v1here the veins narroH and out. 

in the area is reported to cut the across the veins 

in most areas thus indicating that the veins formed prior to 

deforwation, or at the latest early during the event. 

There appears to be little doubt that the veins in which 

scheeli te is found were produced at the same time and the sarae 

means as that of the gold districts. Faribault (in Ealcolm, 1912; 

1929) noted that the veins at Stillv1ater Brook Here similar to the 

auriferous veins. liev;house ( 193 6) found the scheeli te veins to be 

mineralogically and structurally siwilar to the gold veins. The author 

rwted that a major difference betHeen the scheeli te and veins, 

aside fron the inverse bet·Heen the t~..;o minerals, appears 
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~v be that the gold districts are found associated with 

while the sc~eelite are not. 

Five of the scheelite occurrences examined can be found 

the same general fold upheaval.. Stillwater Brook is located on the 

~oose River Anticline which to the west becomes the Waverly Anticline. 

Goff, Fall River and LO\·Ter Sackville are found this anticline. 

If the trend of the ~Javerly Anticline is traced to the ivest alo.~.1g 

strike across the granites and a couple of ocean inlets it appears to 

become the Indian Path Anticline, rrhere the Indian Path deposit is 

found. These five deposits account for % of the tungsten production 

f'rora the Group. The only other producing scheelite deposit is 

found 10 km to the south of the r·loose River Anticline on the 

Hooseland-Gegogan Anticline. Hi th 5 of the 6 scheeli te producers 

located along this trend, the possibility is raised that there may be 

a tungsten-rich zone through this area. A feature such as a 

channel facies, basement structure, or a break in paleotopography nay 

have concentrated sediments containing tungsten. 

HINERALOGY 

Figure 32 shows the reported minerals in each of the 

scheeli te deposits and indicates the reference and if the present 

author confirmed their presence. Quartz is the nain-vein 

:aineral and is usually associated in these veins 1-1ith scheeli te, 
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carbonates and 

the other winerals listed in the table. 

T~·.JO types of quartz \Jere noted in the scheeli te veins: one is 

to vitreous, clear to smokey, and may be coarse and 

crystalline; the other is white or milky, greasy or oily loolcing, and 

may contain some banding or lamination. The quo.rtz is usually highly 

strained and may be fractured. 

Scheeli te is coL1I!lonly found on or near the rralls, if not 

actually filling the vein, usually asociated viith carbonates. The 

scheeli te is conuonly fractured and veined by the quartz. :iicroprobe 

analysis of the scheelite by Miller (1974) and Shaw (1983) found that 

the scheelite of StillHater Brook and Lazy Head were almost pure CaU04 

with li~tle or no colybdenum. 

Carbonate 11inerals from nest of the districts are 

predon:inantly ankerite a."'ld calcite (XRD thesis work). Probe analysis 

of ankeri tes at StillvJater Ercok sho~JS some are actually dolomite. All 

three are usually found on or near the walls and commonly veined by 

quartz and in one case by arsenopyrite. Hicro-faulting is not uncommon 

in some of the carbonates. Calcite can be seen in some cases filline 

fractures in the quartz. Probe analysis was done on 21 samples of 

carbonates (appendix C1). All the carbonates had minor amounts of HnO 

~.;ith the ankerites varying from 1.2-3.5%, dolomite 0.25-0.9 , and the 

calcite 0.8-1.5%. Hinor amount of V205 were found in all three 

carbonates. ~Jhile doing the probe analysis an unknm·m peak appeared on 

the probe screen for virtually all of the carbonates. It eventually 

v.Jas det.ermined ::aost likely to be tungsten. Unfortunatly ~·le were unable 



f'or 'Gi1J..S. 

found in all the Veins contain 

sc~eelite. It =ay occur as large (3 c~) 

the vein or as disseillinated individual te 

is also very coir.u:~on in the slates and Here it usually 

occurs c;..:::o crystals 1-50 ran in pods which are 

referred to as pressure shadows and indicate that the ~:as 

forr.:;.ed to defor:;:;.ation. of these crystals o.re also 

fractured (cataclastic). 

~utile was found in all the sections of slates and 

i tes. It occurs as sr.J.all (0.1 nrJ.oth-e2.ten 11 

distributed throughout the sandstones and shales Hi th no 

for, or orientation 

be found as lonE (up to em) thin black needle li:~e uiEerals 

veins anci to a lesser eJ':tent in t~1e ~;all 

rocl~ Stilluater Drool-~. Tlle rutiles il1 three districts 

and found to be t'> 
0 or wore Ti02 and the reuainder 

r.llnor an:ounts of I,Ia203' , anG. Si02 C1). Iron Has 

absent from 7 of the while present in 4 with a of 1. 

Chlorite was found in 4 of the districts (confirmed by XRD) 

and identified as clinochlore in all cases. In thin section it is very 

abundfu~t, usually cleavage. It is found a.s 

(0.5 - 1.0 illl:l) distributed 

of cleavage and associated with in pressure shadows. 

B.iotit~s (t;.p tc fcund cJf slate 

a.na. te al1d CI:l :Li1 a vei11 i11 the l-ield. .::; - 1.C :.r:1) 



as tic biotite 0:.. 1--
vLl!;.;; sediLents four.:.d 

distributea ana ~at 

Gold is ed in trc..ce ar;1ounts fro~u soD:e of the scl1eeli te 

occurrences, but hm.; it fits in to the of the scheeli te 

veins has not been reported in the literature. 

Although there lS soae in the literature as to the 

exact order of precipitation of the vein minerals and the nuEber of 

ages of quartz deposition there does appear to be general agreement 

that the scheelite and carbonates were the eariest hlinerals to forn 

·Hhi:!.e a:rsenopyri te, pyrite and at least one of follOi·ied. 

Calcite and uuscovi te \-tere found in the fractures as late minerals in 

some areas. The early deposition of scheelite is supported Ca111erom 

(1942); lliller (1974); Hiller, Graves and Zentilli (1 ) ; and ShEaJ 

( 1 ) • 

C2, C3, and C4 contain of 

carbo:nate, scheeli te, and te frow S till1·:ater 

Brook (Shaw, 1983). 

UETAEOTIPHISN 

The seven areas that vJere e:-:::amined all Here found to oe 

~~Ji thin the facies of regional Hone of the 

thin sections e;~awined revealed any contact and one 

(Lake Charlo~te) was in close to tl:c te. Faribault (in 
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~;:;-.lcolr:., 1912; 1929) believed that tl"!e StillHc:.ter Brook :;~ree. shous 

of contact this along with the presence of 

tour~aline lead him to believe that a granite body underlay the 

area. Heither th~ author or liiller ( 1974) rouna direct evidence to 

support this conclusion. 

Of the seven o.reas examined 3 (l~urchyville, Still~{ater Brook, 

and Indian Path) are in the chlorite zone, "tcThile the others (Lm·;er 

Sackville, Goff, Fall River, and Lake Charlotte) are in the biotite 

zone. 

In the chlorite zone soall flakes of chlorite ~-;ere found 

orientated along cleavage, and at Still Hater Brook and Eurchyville as 

large (0.5 om) porphyroblastic randot"'.ly orientated E;rains. Ankerite 

and calcite \·iere both found at Stilb·:ater Brook and Indian Path. The 

calcite ~ontaining X-rayed Here noted in hand specimen to 

contain suall veinlets of a fluorescent ~ineral believed to be 

calcite whicl1 1·iould explain its presence in the chlorite zone. Albite 

was identified by X-ray diffraction at Stillwater Brook. Muscovite was 

identified at Stillwater Brook both along fractures and in the 

groundmass. 

Biotite -v1as found as small flakes orientated parallel to 

cleavage at Fall River and Lake Charlotte 1r-Ihile it vias found as large 

rando:mly orientated porphyroblastic grains at Lm,Ier Sacl~ville. Large 1 

em biotites were found along the walls of one vein at Fall River. Goff 

vias placed in the biotite zone due to the lack of ankerite and 

presence of calcite, although biotite could not be identified. Calcite 

r.-;as found in all these locations ana at Fall River one ~-J2.S 
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id.8nt.ii"'ied as anlceri ta 

a5d one iluenite ~as found by probe i.s. This HOUld 

seen to indicate that in this area the reaction to form biotite was 

not Albite was identified at Lake Charlotte. Large 

nuscovite were found at Goff orientated perpendicular to 

cleavage. It !;lay ~·1ell occur in the groundmass cleavage in both 

chlorite and biotite zones but due to its small size its distribution 

a;.::;1ong the more abundant chlorite "v-as masked. Chlorite ~,.;as found 

aligned cleavage at Fall River and Lake Charlotte and occurs as 

randmnly orientated porphyroblastic grains at Lm;er Sackville, Goff 

and Fall River. 

According to Cullen ( 1983) rutile should be found in the 

chlorite but not the biotite zone. the exacinations of polished 

sections rutile ;;..;ras found as small (average 0.1 nc.oth-eaten 11 or 

blebby throughout slates and examined for all 

sites. Probe confirned their presence at Still)-Jater Brook, 

Fall River and Indian Path C1). Cullen does note that rutile 

may be found in the host rock within the biotite zone adjacent to 

large ( >1 mm) porphyroblastic biotites, vlhich are found along the 

walls of 4-10 mm wide hydrothermal quartz-calcite veinlets. This does 

not appear to be the case in these areas since the rutile is found 

throughout the rocks. Ilmenite, which was noted at Fall River and is 

found in the rocks of the Heguna ( Ne~,Jhouse, 1936; HacEachern, ) , 

under various conditions ~ay oxidize to rutile (Ade-Hall, 

1971), but such textures and oxidation effects do not occur here. 

The 1~1ineral found in the scheeli te areas appear 
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to fit ~ell into tte biotite and chlorite zone oineral 

for the presence of the rutile ln the biotite zone. The 

presence of rutile and expl&""lations of its textures are not understood 

and are likely vmrthy of further study, especially to see if this 

rutile occurs near gold-producing areas as well. 

GRAUITE 

The presence of nunerous granitic batholiths throughout 

the Group raises the possibility that the scheeli te deposits 

rJay be genetically related to the granite. r1ei.""house ( 1936) undertook a 

study of the possible relationship between the 

properties. By plotting both the number of 

production against distance from the 

2nd the 

areas and their gold 

he carae up Hi th three 

zones frcn the granite where production appears to be affected: 

1) in the 0-4 k:ru range 30% of the gold districts were located 

but only 8% of the ·Has pro due ed; 

2) in the 4-6.4 km range 15% of the areas were found but 57% 

of nova Scotia's gold came from here; 

3) frow 6.4 ~n and farther 55% of the districts were located 

but only 35% of the gold found. 

He~.;house took these results and the vein , which he 

noted included the presence of tourmaline in many of these areas, to 

mean that a zonal 2ineralization of took ace in the and 



that the -,leins 1·1ere the result of solutions derived frorJ. at 

~·Jhich acted as local heat centers. 

The author decided to test the hypothesis of Newhouse on the 

scheelite occurrences. Scheelite areas and their respective production 

vlere plot ted against distance from granite (fig. 33). To do this 

production had to be averaged in sow.e cases, since figures 

vary between authors, assumed for others in relation to the 

discussions from the literature, and for Lazy Head ~rere based upon 

Sha\-I' s ( 1983) tonnage predictions. The result Has that in the 0-4 km 

area 29% of the deposits were found and of the scheelite produced. 

From 4-6.4 km 14% of the districts were located and 4% of the 

scheelite produced, and from 6.4 km on, 57% of the sites 1fere found 

and produced 79X of the tungsten. 

Thus there does not appear to be any noticeable relation to 

the granite. The majority of the tungsten is produced from where the 

D.ajori ty of the deposits lie and the least production comes 

from 1<1here the least nurcber of tungsten deposits are located. 

Nel·Thouse noted that the scheeli te veins and the gold veins 

appear to be structurally and mineralogically the same and that all 

the scheelite areas contain tour~aline. He further claimed that 

although it did not appear that the scheelite was zoned as the gold, 

the presence of ;;.;olframi te in the pegma ti tes near NeH Ross and Gold 

Brook ~.J"as likely proof that the scheeli te and came from the sar:J.e 

source, but at different tines. 

The presence of tourmaline in these veins has since been 

refuted by Hiller ( 1974) at StillHater Brook, and oy the author at 



Stillwater 3rook, Goff, and Indian Path. Electron microprobe 

on the alleged tour~aline showed it to be rutile in all cases 

C1). Furthermore, the study of polished sections show that 

the rutile is present in all 7 deposits Hhile tourmaline is totally 

absent. 

Faribault ( 1899) stated that granite dykes and veins have 

been observed to cut the quartz veins Hhenever they come in 

contact with them, the granite thus has no relation to the auriferous 

character of the veins, "and need not be referred to • Douglas 

(1941) noted the pegru.atites and aplite at the Lake Charlotte scheelite 

occurrence cutting both the strata and veins. Various other papers 

note the same for and/ or scheeli te veins (Graves, 1 97 6; Hiller, 

Graves and Zentilli, 1976; Graves and Zentilli, 1981; Haynes, ). 

The therefore appear to have no ~ii th the 

scheelite veins. 

RELATIONSHIP \'liTH GOLD DISTRICTS 

The scheelite veins in the Heguma and the quartz veins appear 

to be very much alike in structure and mineralogy. It is very likely 

then that both veins are actually formed by the same processes at the 

same tir::e. Boyle (1976) suggested that sor1e of the scheelite-rich 

veins appear to be younger than the veins. Newhouse (1936) stated 

that the scheeli. te veins transect the veins in the and 
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Oldham districts. lio aention of this could be found in the literature. 

The differences between the t~o of de~osit are as 

fcllm-Is: e:~clusion of r:uore than trace acounts zold from the 

scheeli te deposits and vice versa; districts are found 

associated uith doming of the strata i'lhereas the scheeli te areas are 

not necessarily in domes; the presence of the nmoth-eaten 11 rutile has 

not oeen confirned in the gold areas; Graves (1976) noted that rutile 

t,1as ruore abundant in the scheeli te areas; Graves and Zentilli ( 1 1) 

noted that the gold veins favored a sandstone:shale ratio of 

1. 0: 1. 0, ~vhile this does not appear to be strictly true for the 

scheelite areas; carbonates tend to be more iron-rich where scheelite 

is present (Graves, 1976); scheelite appears to be an early nineral in 

the veins while gold is a late one. 

Aside from the forementioned differences betHeen the 

scheeli te and gold districts, this thesis has not revealed any neu 

inforc~tion on the reason for the separation of the two. 

TUHGSTEH ENRICHUENT II·; SEDIHENTS 

Tungsten in the sediments is suspected as the source for the 

scheelite. Douglas (1939) reported that at Lake Charlotte a 7.5 cr:1 

band of quartzite, Hhich according to assay carries 1% lJ03, follm<~s 

the strike and dip of the bedding. Heam1hile Little ( 1 reported 

that at Lake Charlotte a zone of silicifed dark quartzite a of 
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!..~t:::ter s ~Jicie contained dissssina ted scD.eeli te. A 15 Ciil ~-JiC:.e bc.nd in 

this zone ~-Ias at 4.6;~ • S!1a.vi ( 1983) found that one sample 

of grey slate analysed for tungsten was enriched in it D1). 

At Fall River the au thor found a. of quartzite that contained a 

small ( <O. 5 mm) speck that had a vJhi tish flourescence under the 

ultraviolet • The size of the particle did not allow confirmation 

of the mineral but it is believed to be scheelite. 

In order to determine if the sediments are enriched in 

tungsten 22 

analysis. The 

13 slate and 9 quartzite, \Jere sent a1.•1ay for 

cov~r each of the 7 scheelite occurrences, and 

the results may be found in figure 34. Taylor ( 1964) reported the 

average crustal abundance of tungsten to be 1.5 ppm, with a basaltic 

average of 1 pprJ and a granitic average of 2 ppm. Using these values 

as standarts we can note that oost of the analysed are 

enriched in enrichmented by a."l order of 

can be found in all deposits except for LOl·ier Sackville and 

ilurchyville vlhich ~vere the only t-vm that }!ere not located exactly, 

even here though values of 2-3 ppm were found. The highest value was a 

slate ( SB-7) at Stillwater Brook with a value of 92 ppm. Tungsten 

enrichment \-las found in both slates and quartzites. Only at Stilh"ater 

Brook, Hhere it \-ias predorilinent in shale, ~-vas one rock 

significantly relative to the other. 

GZEESIS 

enriched 
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r~t:ruerous authors over ·cii.le have sug:;estea. various r2ethods for 

the of the gold-quartz veins in the Since the 

scheelite veins 2ppear to be structurally and mineralogically the same 

as those gold it is likely that one of the models for the 

formation of the gold veins n:ay fit the scheeli te-bearing veins. 

Several of these proposed models will be looked at to see if this cay 

be true. 

llalcolm ( 1912) suwmarized three different opinions as to the 

origin of tte solutions by ivhich the fissures ~.;ere filled: 1 ) that the 

r1.tinerals were deposited from descending solutions; 2) that Here 

dissolved out of the country rock; 3) that they were deposited fron 

fluids. He further noted that little evidence has been 

offered in favor of the first, and the tliO west 

second and third. 

held are the 

Faribault (1899) rebutted the claio tl1at the veins 

-v;ere related to the granites. Still many held on to this theory until 

the 1970's. Earlier in this chapter in the section on relation to 

granites, the idea of this relationship was disscussed and it \-las 

concluded that no such relationship existed. It must be noted here 

that the usual evidence for ascending thermal solutions, which is wall 

rock. alteration, is lacking around these veins (Graves, 1976; Graves 

and Zentilli, 1981). 

Faribault (in Malcolm, 1929) suggested his own mechanism for 

the formation of the veins. "The veins v:ere formed in the openings 

produced the moveii1ents of the strata. the of the 
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irkterstrat:.fied bec:.s of slate and i te or shale and sandstone, 

there \vas a certain ar.:o1,.;.nt of of one bed over another. This 

produced along the planes 1 lvhich \·Jere in 

widest at the apex of the fold and decreased in width down the 

lir;lb until at a depth of a fe'\.-I hundred feet they pinched out. During 

or subsequent to the formation of these openings, Hhich took 

'te;ithin the less resistant beds, the vein filling Has introduced by 

soluticns.n Graves (1976) disputed this theory by claiming that it did 

not satisfy the restraints placed upon it by the relative ti:wing of 

events. He further cl air:1ed that if vein forElation preceded foldins;, a 

mechanisn dependant on folding cannot be invoked, and if vein 

formation accompar1ied incipient folding of a plastic deformation 

, flexural slip would not be consistant with rock plasticity. 

Graves ( 1975) and Graves and Zentilli ( 1 1) have proposed 

another ~odel based on hydraulic fracturing under greenschist 

conditions for tne fornation of the veins. They claim that studies 

have showed that the veins formed at the greenschist conditions 

ofT= 430 +/- 6Qo C and P= 2.3 +1- 1.0 kilobars. There is no apparent 

hydrothermal alteration surrounding the veins and the vein 1:1inerals 

are essentially the same as those regional metamorphic minerals of the 

surrounding country rock. They further noted that the gold veins have 

open-space-filling textures (the carbonates are found essentially at 

the -r,.Jalls and the quartz in the center of the vein; Hhile the 

arsenopyrite is found throughout it is generally with carbonate at the 

;,1alls) , thus vein formation and crystallization at 

low pressures. This study into the scheelite veins does not find any 
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evidence t.o contradict these ideas, and in fact seer.::.s to it 

fer the veins. 

The Graves and Zentilli so del is as fcllovJS. 

Greenschist-grade involves a pervasive change in 

mineralogy with the production of water. The mechanical effect of this 

1 arge amount of meta1:1orphic pore fluid, as it makes its Hay out of the 

necanorphosing rock, can be considered graphically in terms of the 

lfohr diagram. Tension fractures Hill occur if the pore fluid pressure 

becomes sufficiently to drive the stress circle against the 

failure e in the zone of tension. If the saximum eff·2ctive 

stress is a tectonic one, the analysis the formatiom of 

horizontal fractures. Such fractures could provide locations for 

precipitation of the veins as ttflats 11 Hhich ~-Jere to be later folded 

stress in the same orientation as that responsible for the fracture 

for112.tion. To hold open these fractures a nearby reservoir of 

permeabili t~" would be needed to supply the fluids, but the best 

for the formation of these fractures is in the finer or 

areas. This problen appears to be solved since the vast 

majority of the veins are located at the edge of' or ui thin thin slate 

beds that are interbedded with much thicker and coarser quartzite and 

greJ'\-lacke units. This Hould account for the majority of the gold and 

scheelite veins being found in the lower parts of the Halifax 

Formation and upper parts of the Goldenville Formations. As these 

fractures opened, pore fluids lvould flo\; in and the r:d.nerals \muld be 

precipitated primarily in response to a decrease in pressure. If the 

fluid contained significant awounts of carbonate at grades 



and temperc.tures, theu ti1e sequence of r~inerals precipe. ted ~:ould ~be 

first carbonate, tnen quartz and Fe-As-S ~i~erals. The nature of the 

fluid inclusions indicates a low salinity, C02 -rich fluid which 

should allot·J Ca as 11ell as Si to be Gooile along hri ti-1 all other gold 

vein coffiponents under greenschist-grade conditions. After 

precipitation the veins were conpetent layers in a package of rocks of 

varying due tili ty. \·.Jhere they 1-vere mostly enclosed by less competent 

slate near the hinges of the folds, they were mechanically buckled, 

forwing parasitic folds. On the fold liGbs veins Here locally 

boudinaged and rolls forced. There \vas no subsequent reuobilization. 

Ti1e high gold values appear to be the result of an increased amount of 

vein material (i.e. rolls) in a given volume of rock and hence 

mechanically enhanced the grade. 

This appears to be the best explanation to e:.;:plain the 

forsation of the veins 3ince it accounts for tiLling, textures and 

paragenetic relationships. This result is supported by Liller, Graves 

and Zentilli (1976) ~1d Shaw (1983) for the Stillwater Brook deposit. 

Recently another theory has been put forward by Haynes (1982; 

1983) suggesting another possible ~echanism for the formation of the 

gold veins. Unfortunately the first major paper on the subject is not 

due to be published until mid-Harch 1984. His theory is as follows. 

The association of auriferous stratiform and stratabound veins Hith 

sericite tourmaline arsenopyrite wall rock alteration and 

K-Feldspar + nuscovi te-bearing step-vein n feeders a indicates that the 

gold was deposited fro@ (or mobilized by) hot hydrothermal solutions. 

The "feeder-liken relationship of a cross-cutting step vein to a 



stratifor= ribbon vel~ ~~ suc;estive of a subnarine hydrother~al-vsn~ 

ui th c.t tend ant seaz'"'loor cheuical E.3edicE:ntation ( stpa:;:..i"or:J 

veins), intraseciinent sills (stratabound veins and so::e stratiforw 

veins) and fault controlled feeders veins). He states that the 

veins exhibit cro.sslamination and colurmar structures, similar to 

oodern geyserites at Yellowstone, and are rich in carbonate. 

relates this theory to the , silver, mercury and stibnite 

mineralization but does not mention (Haynes, 1983). The wall 

rock alteration Haynes describes has not been observed by other 

authors and was not found in the e~r:amination of thin sections for this 

paper. Further discussion on this theory should be left until the 

first paper is 
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CotJCLUSIOHS AND RECOI·IflEKDATIOI,7S 

1 ) The sene elite deposits are found at the of or uithin 

slate beds which are interbedded with quartzites and graywackes. 

2) The veins are found conforraable Hi th and parallel to the 

bedding planes near the crest or on the limbs of large anticlines 

Hithin tl1e Group. Although the gold districts appear to be 

associated ~:-rith of the anticlines, the scheeli te occurrences 

are not. Further in the vicinity of the r:1ay find some 

doming, but to date none is knoun. 

3) Approximately 90% of tunt;sten production ""·ithin the ileguna 

Group comes from an area that consists of about of the and 

appears to center around a sandstone:shale ratio of 1.0:1.0. It would 

appear to suggest that a particular zone or horizon Hithin the 1-!eguma 

favors the formation of scheeli te deposits. This Hould meet the 

requirenents of the Graves-Zentilli r.:odel for vein formation ~'lhich 

implies the need for slate beds where will occur and thick 

perneable beds nearby to abundant fluids. This particular area 

of the J:.leguma l;,Tould be a pr::!.oe location for this type of inter 



98 

Tl:e ore is :t .. our~d assc-ciated 1·Iith tl1e lir:1b:s and 

the crests of the folds in the The ore is fcund 

on or near the \;;all rock in rolls or bulges in the veins, and to a 

lesser e:;:tent vlhere the veins narrow and pinch out. Occasionally it 

cay be found disseminated throughout the vein. 

5) The veins contain predominantly quartz, carbonate, scheelite, 

arsenopyrite and minor amounts of rutile, pyrite, and traces of 

There seems to be a opinion on the sequence of precipitation 

in the veins. In general the folloHing seems to be true for their 

formation. The .earliest minerals in the veins are the 

scheeli te and , follml'led by quartz then arseopyri te, rutile 

and 

6) The deposits are found in the facies 0 +"' 
.I. 

The nine:ral assercblag·as found at the various 

sites appear to fall into one or the other of the rrine:ral 

given by Cullen (1983) for the biotite and chlorite zones. The 

difference is that "moth-eaten" rutiles are found throughout both 

zones and should only be in the chlorite zone. The reason for this is 

not understood and deserves further study. If :rutile is not found in 

the rock near the gold occurrences then it nay be a clue to the 

formation of the scheelite deposits. 

7) There appears to be no relationship bet-v;een the 

granite and the scheelite occurrences • 
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8) The results of tungsten or:. 22 

shaHs the host rocks near the scheeli te deposits to be enriched in 

tungsten vJi th values frow 2-92 ppr:1, Hhile the world crustal 

average is 1.5 ppm. This viould agree v;ith the literature \-lhich 

indicated that the host rocks t·Iere the source for the 

Further \.fork should be conducted to determine if the rock near the 

scheelite deposits are enriched relative to the gold districts and 

non-mneral producing areas of the Group. 

9) The scheelite veins appear to satisfy the requirenents of the 

Graves and Zentilli model for vein for!:lation: hydraulic horizontal 

fracturing and pore fluid nigration during conditions of greenschist 

regional r.aetamorphism, vein precipitation, folding and :forna tion of 

rolls. 

10) No nevJ insight >;las into the separation of 

the gold and scheelite deposits. 

11) t'lhile performing electron microprobe analysis on several 

carbonates a peak believed to be tungsten appeared on the probe 

screen. Unfortunately analysis of these samples for tungsten could not 

be performed at the time. Further work on this should be conducted in 

the future. 

12) Five of the six scl1eeli te deposits Here found 
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to occur near the crest of the same fold River 

Anticline Anticline India::l Pati1 Anticlir;.e). This say 

indicate that a feature such as a primary channel facies, baser.J.ent 

structure, or a break in paleotopography may have concentrated 

sediments containing tungsten. 

13) The results of this thesis indicate the following as the most 

likely locations for future exploration for scheelite deposits within 

the Ueguma Group. The primary location 1·muld be on or near the crest 

of an anticline, p:refeably along the trend of the 1:·1oose River 

Waverly - Indian Path Anticlines or to a lesser degree the Mooseland -

Gegogan Anticline, in rocks where the sandstone:shale ratio lies 

between 2.5:1.0 and 1.0:2.5 preferably as close to 1.0:1.0 as 

possible. Scheeli te may be found in rolls or pinches vJi thin 

veins that are confor:cable Hith the of the strata in the above 

areas. The presence of host rocks enriched tungsten may indicate 

that quartz veins in an area mentioned above contain scheelite. 
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Table III-1. Electron m.icroprore a'!1alysis of scheelite 

grains fra.u t~e !'1::ose River mine (".Vavele...l'"l~~ 

dispersive spectrorretry}. 

Y,'EIGHT PL~ill""T !vOLE PERCTh""T 

Grain ~\03 !·k:Oa FeO l·IT10 CaO Total CQ.\k:() ... 

H.R. 3 - 1 83.39 0.06 0.07 0.10 18.91 102.53 0.12 
f.l.R. 3 - 2 83.60 0.04 0.07 0.08 18.87 102.66 0.07 
H .. R. 3 - 3 82.37 0.06 0.07 0.10 19.01 102.11 0.12 
M.R. 3 - 4 82.60 0.07 0.11 0.13 18.96 101.88 0.13 

M.R. 1 - 1 81.55 0.03 0.10 0.07 18.80 100.55 0.05 
M.R. 1 - 2 82.33 0.04 0.09 0.08 16.18 98.73 0.08 
.M.R. 1 - 3 82.72 0.06 0.07 0.04 18.73 101.62 0.11 
M.R. 1 - 4 82.70 0.03 0.06 0.06 18.76 101.61 0.07 

!vl. R. 5 - 1 81.64 0.07 0.08 0.06 18.73 100.58 0.15 
M.R. 5 - 2 82.04 0.03 0.06 0.08 18.79 101.00 0.07 
N.R. 5 - 3 82.11 0.03 0 .. 08 0.11 18.79 101.13 0.07 
M.R. 5 - 4 82.74 0.04 0.;06 0.04 18.68 101.57 0.08 

-
X 0.09 
s 0.03 



-155-

2 

Table III-2. Electron microprobe analysis of vein carl:onate 

from !·rose River mine (e.T"lergy dispersive sp:c-

trornetr.t). 

w"EIGHT PER:ENT MJLE P~""T 

s~~le #- FeO 1-IlO i·lgO cao Total FeC...'03 !·1nC03 Z.!gCOl .CaC03 

M.R. I - 1 5.87 0.82 18.07 29.17 53.93 8 1 42 49 
- 2 5.10 0.88 18.55 28.98 53.51 7 1 43 49 
- 3 5.01 0.62 18.49 28.58 52 .. 70 7 1 44 48 
- 4 4.47 0.59 19.29 29.32 53.67 1 1 47 51 

N.R. 1/I - 1 13.03 1.28 12.80 28.84 55.95 17 2 31 50 
- 2 12.82 1.18 l3o53 28.95 56.48 17 2 32 49 
- 3 11.82 1.53 13.27 29.19 55.81 16 2 32 50 
- 4C 10.86 1.81 13.80 29.14. 55.61 14 3 33 50 
- 4R 11.82 1.77 13.37 29.22 56.18 16 2 32 50 
- 5 10.68 2.08 13.39 29.54 55.69 14 3 32 51 
- 6C 10.78 1.89 13.95 28.74 55.36 14 3 34 49 
- 6R 9.83 2.14 14.62 28.87 55.46 13 3 35 49 

~.R. V-1 3.86 0.29 19.60 29.18 52.93 5 1 45 49 
- 2 4.69 0.63 16.90 29 • .29 51.51 7 1 41. 51 
- 3 4 .. 90 0.66 18.47 29 .. 34 53.37 7 1 43 49 
- 4 4.93 0.71 18.53 29.87 54.06 7 1 42 50 

N.R. III- 1C 12.34. 1.58 13.23 28.92 56.07 16 2 32 50 
-lR 12.55 1 .. 58 12.92 28.83 55.88 17 2 31 50 
- 2C 9 .. 52 2.34 14.74 28.69 55.29 13 3 36 48 
- 2R 6.35 2.57 16.71 28.90 54.53 9 4 39 48 
-3C 9.97 2.19 14.43 28.60 55.19 13 3 35 49 
- 3R 9.45 2.68 14.61 26.86 53.60 13 4 35 48 
- 4 6.06 3.13 16.78 28.86 54.83 8 4 39 49 
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Table III-3. Electron microprobe aDalysis of arsc"'"lop-yrite 

II - 1 
- 2 
-3C 
- 3R 

I - 1 
- 2 
- 3 
- 4 
- 5 

v - 1 
- 2 
- 3 

frcin the ;.:cose River Il'j_ne (•wavele..11~~ dis~-

sive.spectrometry}. . .. 

~v"EIGHT PERCENT 

Fe J...s s Tot. 

34.98 44.87 19.70 99.56 
35.12 44.88 19.86 99.87 
35.10 44.36 20.23 99.68 
34.93 44.08 20.01 99.01 

35.03 44.87 19.76 99.66 
35.28 44.28 20.07 99.63 
35.20 44.81 20.08 100.09 
34.84 44.09 20.09 99.02 
35.04 44.74 19.73 99.52 

35.09 45.18 19.75 100.02 
34.81 44.52 19.78 99.11 
34.76 45.26 19.79 99.81 

s~ 

Atomic % As 

Vein arsenopy~ite 32.37 
Wall rock arse..11.opy-ri te 32: 24 

l·DLES PER 
100 G..RA.t'1S 

Fe 

0.626 
0.629 
0.628 
0.625 

0.627 
0.632 
0.630 
0.624 
0.627 

0.628 
0.623 
0.622 

s 

0.30 
0.29 

As 

0.599 
0.599 
0.592 
0.588 

0.599 
0.591 
0. 598 . 
0.588 
0.597 

0.603 
0.594 
0.604 

n 

8 
4 

s 

0.615 
0.619 
0.631 
0.624 

0.616 
0.626 
0.626 
0.627 
0.615 

0.616 
0.617 
0.617 

AIDXIC 
% J....s 

32.55 
32.43 
31.98 
32.01 

32.52 
31.96 
32.25 
31.97 
32.46 

32.65 
32.39 
32.77 
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Cr Ni Co As Sb Ilg Cu Pb Zn Ag w Sn Au M.:> u 'I'h 

G 1 80 8 5 100 0.5 <10 lG 36 23 3 6 120 <80 <2 1.7 7 
G 2 90 320 34 730 <0.2 10 150 20 130 <1 35 100 <80 <2 1.9 8 I 
G 3 110 36 10 190 0.5 <10 7 44 30 <1 55 35 <80 <2 2.6 10 N 

0 

G '1 60 40 17 200 0.7 10 5 32 110 <1 22 120 <80 <2 1.2 5 I-' 
I 

G 5 100 N.S. N.S. 1200 0.6 20 N.S. N.S. N.S. N.S .. 22 100 <80 N.S. 1.9 8 
G 6 70 35 23 1100 1.0 10 15 16 35 <1 890 80 <80 <2 1.8 6 
G 7 80 91 56 3700 2.1 <10 53 20 120 <1 990 55 <80 <2 1.9 6 
G 8 140 53 11 4000 2.3 10 15 12 130 <1 28 80 <80 <2 3.6 8 
G 9 170 94 . 35 720 <0.2 20 180 190 1100 <1 200 150 <80 4 7.2 13 
G 10 20 37 10 110 0.2 <10 320 8 1700 <1 5500 8 <80 <2 0 .. 4 1 

L.H. 3 130 65 22 20 0 .. 3 20 71 16 34 '<1 20 <3 <80 40 11.4 14 
L.ll. 4 130 N.S. N.S. 9 <0.2 <10 N.S. N.S. N.S. N.S. 15 N.S. <80 N.S. 3.9 9 
L.ll. 9 100 58 35 62 <0.2 <10 20 4 100 <1 10 <3 <80 <2 2.3 5 
L.II. 10 110 59 23 210 1.2 10 46 8 110 <1 15 <3 <80 <2 2.4 6 
L.H. 13 80 52 20 21 0.3 <10 35 4 110 <1 7 <3 <80 4 1.9 9 
L.ll. 15 80 43 21 4 0.3 <10 46 12 180 <1 4 N.S. <80 4 2.2 8 
L.ll.. 17 60 50 20 55 0.3 10 190 8 83 <1 7 <3 <80 4 3.1 8 

I;l. I. 105 40 10 2 4 0.2 10 4 8 39 <1 4 N.S. <80 <2 1.2 6 



.1' 
CONTINUE~ 

Cr Ni Co As .b Hg Cu Pb Zn Ag w Sn Au fu u Th 

M.R. 12 <10 17 10 4,200 N.S. N.S. 12 <2 50 <1 12 N.S. <80 4 2.8 3 
M.R. 15 80 20 13 18 0.2 <10 25 <2 84 <1 21 N.S. <80 <2 2.4 9 
H. H. 16 30 6 4 9 <0 . .2 <10 12 18 25 <1 3 <3 <80 <2 1.2 4 
l'-1. H. 17 100 33 15 <10,000 N.S. <10 8 24 54 <1 390 N.S. <80 4 2.1 7 I 
M.R. 19 <10 2 1 2,200 2.4 20 10 16 9 <1 <10,000 N.S. <80 4 0.4 . <1 N 

0 
w 
I 
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