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Tempelman-Kluit Description of Vangorda 

and_ Swil]l _Lake9 _Degosi t.? _for G. ｾＮ＠ !=. 
Publication. 

Dirk has requested that we review this manuscript and 

approve its publication sometime in the future in a Geological 

Survey of Canada release. 

I have discussed this material with Dirk and have 

pointed out a few minor errors. 

Dirk seems to think that there is more barite in the 

Swim deposit than there is in the Vangorda but this was not borne 

out in our logging of the Swim Lakes core. However, his determinations 

were made by a microscope and therefore some of the pale coloured 

soft grains we had called carbonate may well be barite. He mentions 

that the Swim Lakes and Vangorda ore occurs in a "quartzitic" horizon 

but again has not established that it is a true quartzite. 

Somewhat to my astonishment, he quotes Chisholm (1967) as 

demonstrating a lack of correlation between magnetic, aeromagnetic 

and self-potential anomalies in the vicinity of the Vangorda deposit 

and suggests that these anomalies do not correspond closely to the 

sulphide zone. Let's hope that he convinces a lot of people that 

no correlation does exist! One needs only to look at the Federal 

Government aeromagnetic map to see precise correlation between the 

aeromagnetic anomaly and the Vangorda deposit. 

As far as I am concerned, there is no reason why 

Tempelman-Kluit shouldn't publish this information but I thought 

you might like to see it before giving Dirk a final answer. 



c .......... 

ｾＮＱｴｵｷｮｴ＠ of En-•:U'• ｗｩｬｴｴｴＺｾ＠ :md ｾ＠
Minietb'c lb l'&:rz;o, cl::: ｴｴＧＢｾ＠ ct des Rc:>sourccs 

Gth Floor, 100 Wcot Pcndor Btrcet, 

VCDClClllVClr a. B. c. 

Ckol,,,1cot ""'*'7 "'c-d> 
C......'1do• rta/,.pq,,. • c....xi> 

la._ ,,.._ 
ｾｭ｢ｯｲ＠ 18th, 1969. 

Mr. W. Slrola, 

"405, 1112 Weot Pender street, 
Vancouver 1, B. C. 

Dear Bill: 

I encloce a copy of p:irto of the Anvil mrunwcript t03ether with relevant 

figures pertaining to ｴｾ＠ Sulm mid Vangorda mruislvo sulphide bodlell for 

your approval prior !<' ｰＮＮｩ｢ｬＡｾｉｾＮ＠ 1 Would you be good enough to e:::amlne 

the contents for material and If odl!lf:\ctory 1st me know 118 soon aa possible. 
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SWIM LAKE :MASSIVE ZINC-LEAD DEPOSIT 

(Also see descriptions by Green, 1965, p. 36; Green, 1966, p. 50; Findlay, 

1967, p. 40). 

The Swim deposit, about 1 mile west of the northwest end of 

the largest of the Swim Lakes (see map), was staked in 1%3 following an 

aeromagnetic survey. Ground magnetic, electromagnetic, self potential 

and gravimetric surveys were carried out over the area in 1GG4 and the 
37 : 

deposit was drilled with .8-(f steep angle and vertical holes (cumulative footage 

about 15, 000 feet) during 1965 and 1966. °t pPssent the property ts tnactivc 

.a.Mel PO further u·ark js p1anped in the near future. ｾｾＮＮｴＬＦＭｾ＠

Outcrop is scarce in the vicinity of the Swim deposit and the ore­

body itself is not exposed. Scattered float and small outcrops arc of 

grey phylllte and slaty phylllte of unit 3. All information regarding 

the deposit Is derived from the writer's examination of the drill core stored 



on the property and from dlamond drill hole plans kindly supplied by Kerr­

Addlson 1\lines. 
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The Swim deposit ls an irregular, digitate, tabular zone of sulphide 
7 

minerals in a "quartzite" gangue surrounded by a ｰｾｲｴｩ｡ｬ＠ mantle of creamy 

white phyllitic rocks tha'. are richer in quartz than the phyllite elsewhere 

in the map-area (fig. 19). 

The phyllite surrounding the mineralized and altered zones is medium 

to dark'grcy and ls made up of quartz, muscovite, graphite and chlorite. 

Stilpnomelane occurs locally as a minor constituent. Grain size of the 

minerals is fairly uniform and Is generally less than 0.1 mm. Both quartz 

and muscovite have an average grain size of about 0, 05 mm. Recrystallized 

quartz generally occurs as larger grains, but most of the quartz appears 

dctrital and is not reer;:stalllzed. Muscovite aligned along F 
2 

is generally 

coarser grained than that along F 
1

. Tuffaceous laminae are rare and green­

stone (unit 3a) was intersected in only one hole. The tuffaccous rocks are 

a dull green colour and contain fine grained calcite and chlorite with lesser 

quartz, albitc and muscovite. 

The pale coloured phyllite that mantles the sulphide zone is creamy 

whit:_ ｷｩｴｨｾｾ＠ ｧｲ･･ｮｾｾｳｴＮ＠ It contains quartz and muscovite with 

minor chlorite and Is generally somewhat coarser grained than the phyllite 

elsewhere. Average grain size is about 0.1 mm. The pale phyllite is 

distinguished by its light colour, which reflects a general absence of graphite 

or carbonaceous material. Disseminated pyrrhotite occurs commonly in 

ｱｵ｡ｲｾｺ＠ rich Fl. ｬ｡ｭｩｾ｡･＠ and these layers outline folds between, and are strung 

out along the crcnulatlon foliation (F 
2

). , 

The sulphide zone itself characteristically contains about 50 per cent 

sulphide minerals in a gangue of granular grey quartz with minor muscovite. 

Much of the ore is compositionally layered and laminae rich in quartz and 

pyrite alternate with thinner layers relatively rich in sphalerite and galena. 

Layers have gradational boundaries and some pyrite and quartz invariably 

occur In the zinc-lead layers, whereas sphalerlte and galena are generally 

present In the quartz rich laminae. ·The sulphide layering is controlled 

by the foliations of the phyllitlc host rocks. Sulphide layering corresponding 

to F 
1 

Is locally visible and forms small rootless folds between the F 
2 

planar structures (Fig. 20). A gross layering along F 
2 

Is present throughout 

(Fig. 21), It generally shows form orientation of quartz, sphalerlte and 

pyrrhotlte and these minerals are elongated In this planar structure. 

Generally the layering that dips relatively steeply 



is F 
1 

and the gentler dipping foliation is F 
2

. 

The Swim Lake sulphide zone is a discontinuous, roughly tabular, 

clonl'(ate mass that trends northwest and dips northeast at 25'; its long 

dimension is in the order of 1, 500 feet, and its width is nearly 500 feet 

(Fig. 19). The average thickness of the sulphide body ls above 70 feet 

and its maximum thickness (in one drill intersection) is 280 feet. 

·• Published figures (Northern Miner, March 9, 1967, p. 5) indicate 

the presence of 5 million tons of mineralized rock containing about 9. 5 

45 

per cent combined zinc and lead with 1. 5 ounces of silver per tory! and minor 

copper and gold. 7.inc is the predominant base metal. The central part 

of the Swim deposit is richest in zinc and lead and the base metal content 

falls off gradually toward the margins of the ore zone. The thickest sections 

contain the highest combined metal values and variation in grade appears 
·-- <' 

to be related to rnriation in the amount of total sulphides. 

MinPraloKkally the Swim deposit is much Hke the Vangorda. Metallic 

minerals make up .thout one half of the volume of the mineralized zone 

and include, in order of abundance, pyrite, spbalerite, galena, pyrrhotite, 
<' 

marcasite; and chalcopyrlte. Arsenopyrite, magnetite and tctrahedritc --
were also noted; the latter ls a very minor constituent. Barile is fairly 

ＭＭｾ＠

common in I.he ganguc and may account for about 1 per cent of the volume 

of the sulphidL' mass. ｇｾＭｰｾｵｭ＠ occurs as fine prismatic crystals and is 

commonly found a long fractures. The sulphide minerals are intergrown -
with quartz and barite and form a granular aggregate of roughly equant 

anhedral to subhcdral grains in which only the proportion of minerals and 

their grain size changes from place to place. Pyrite forms the largest 

grains (to 0. 5 mm across) and shows greatest tendency toward euhedralism. 

Average grain size of the sulphide minerals is about 0.1 mm. Chaleopyrite 

and galena locally replace pyrite. Some chalcopyrite forms exsolution blebs in 

sphalerite. fllarcasite is secondary after pyrrhotlte and pyrite. The minerals -- . -
show little evidence of having been strained and granulation of minerals Is 

uncommon. Streaking and form orientation of sphalerite and pyrrhotlte is -- -
common. C'halcopyrlte tends to be most abundant where pyrrhotite ls 

plentiful, whereas ｾｬ･ｮ｡＠ Is closely associated with sphalerite. Thin, 

Rtccph nipping, regular velnlets of chalcopyrite and pyrrhot!te cut the 

layered sulphides locally and transgress their foliation. 

Results of the geophysical surveys over the Swim deposit are not 
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available to the writer, but it is common knowledge that the magnetic 

response over the Swim body is good, in fact this factor led to the original 

staking and later discovery of the deposit. Gravimetric results over the 

deposit arc reported to have been conclusive and allow an accurate estimate 

of the tonnage of the deposit. 

VANGORDA CREEK MASSIVE ZINC-LEAD DEPOSIT 

(Also. sec descriptions by Chisholm, 1957, pp. 269-277; Green and Godwin, 

1964, pp. 31-32). 

Conventional prospecting techniques led to the discovery in 1953 of 

the \':rngorda massive zinc-lead deposit (for location see map), partially 

exposed in \"angorda Creek. Drilling of more than 150 vertical holes with 

a cumulative footage i11 the order of 60, 000 feet followed geochemical, 

gravimetric and electromagnetic surveys (Chisholm, 1957). 'fl<• J9Foper ty 

j11 pPescntt_1 lil!ictitu ,met ho turtner wOik ls planned. ( ｾｽ＠
Dril I core, stored at the camp on the Vangorda property, was 

examined and logged in conjunction with study of a scale Jiodel also left 

on the ground. A !though the core is still useful it has been pltmdered and 

large sections arc now missing. Several representative cross-sections 

of lhe Van.;:,>rda deposit, based on the writer's examination of the core, 

are shown in Figure 22. 

Th•• Vangorda deposit is an irregular tabular mass of sulphide 

minerals with a granular quartz gangue, that is enveloped partially by 

a narrow zone of pale coloured phyllite in turn enclosed in phyllitic 

rocks of unit 3. The phyllite surrounding the deposit and altered zone 

is silvery grey and fine-grained and contains roughly equal proportions 

of quartz and muscovite with lesser chlorite and fine-grained biotitc. 

Quartz forms equant grains about 0.1 mm across and musbovite flakes arc 

generally of similar dimensions. Muscovite grown along F 
2 

is coarser 

grained tlun that along F 
1

. Graphite is a common constituent of the 
- - ------

phyllit<•. where It Is abundant quartz is the only other mineral and micas 

are lacking .. ,As elsewhere in the phyllitic rocks the crenulation follation, 

F 
2

, is well developed and small folds, outlined by bent muscovite and 

by compositional layering (le. F 
1

) occur between these foliation surfaces. 

Grcenstone and tuff (unit 3a) Is seen locally near the Vangorda deposit 

and Is made up of chlorlte, actlnolite, 
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cpidote, albite and quartz. 

The pale, white to buff rocks of the enveloping zone differ from 

the phyllitc elsewhere in their colour. Their mineralogy is similar and they 

contain quartz, muscovite and minor chlorite. They lack graphite, which 

may account for their light colour. Pyrrhotite and pyrite are widespread 

though not abundant in the pale phyllite at Vangorda. 

The sulphide rich body at Vangorda generally contains about 50 . 
per cent metallic minerals In a gangue of granular grey quartz with minor 

muscovite. A rude and generally poorly defined compositional layering 

like that seen in the Swim deposit Is seen commonly. It Is defined by 

laminae, an inch to six inches thick, alternately somewhat richer in quartz­

pyritc and sphalcrlte-galena and Is emphasized by streaking and fo,rm 

orientation of pyrrhotite, sphalerite, and quartz. As in the Swim deposit 

this layering is analoguous to, and with the same orientation as the 

foliation F in the enclosing rocks. Compositional banding at angles to 
2 

this gross layering and apparently corresponding to F 
1 

in the host rocks 

is seen locally (Fig. 23, 24). The average grain size of quartz in the 

sulphide zone is about O. 15 mm. 

The "quartzite" g:mgue of the ore zone docs not extend beyond the 

sulphide deposit and is mineralized where seen. Similarly the "bleached" 

rocks form an irregular halo around the mineralized mass, but do not 

continue far from It. 

The Vangorda mineralized zone is tabular and flat-lying; its long 

axis trends northwest and is about 2, 500 feet long, its width is about 500 
---

fpct and the average thickness Is In the order of 70 feet. Maximum thickness 

of the mineralized zone Is about 200 feet Figure 22 shows the shape of 

the deposit in cross-section. Variations in thickness of the sulphide zone 

are also shown on Fig. 22. The sulphides form a more-or-less continuous 

body, but lenses of mineralization, separated from the main mass, are 

seen in many drill Intersections and although the overall shape of the sulphide 

zom' is tabular, many irregularities occur in detail. The zone of sulphides 

forms the bedrock surface over much of the deposit and extends to depths of 

about 300 feet. Drift cover Is about 50 feet. 

Published tonnage and ｾ｡､･＠ figures for the Vangorda body (Chisholm, 

1957) Indicate the presence of 9.4 mlllton tons with 3.1% Pb, 4. 96% 

Zn, 0. 27% Cu and 1. 76 oz. Ag per ton 12. 6 million tons of essentially 

barren sulphides are reported In addltlnn to the base metal zone. Data on 

variation In the base metal content suggests that the highest concentration 



of zinc and lead coincide roughly with the thickest part of the body and that 

the concentration of these metals decreases toward the margin of the mass. 

The mineralogy of the Vangorda deposit is simple, sulphides are 

estimated to constitute one half of the mineralized zone and of these pyrite 

is dominant. Sphalerite, galena, pyrrhotite and chalcopyrite are the 

other volumetrically important sulphide minerals in order of abundance. 

Magnetite and marcasite are minor constituents. Arsenopyrite and tennantitc 

(Chisiiolm, 1957) have also been identified among the sulphides. Barite, 

though not as common in the Vangorda deposit as in the Swim, is an 

important minor constituent. It generally occurs as large, pale flesh 

coloured µ:rains surrounded by the other minerals. The proportion of 

sulphid<>s lo h>nnguc (quartz) ranges from roughly 10% to 90':. Pyri.te 

in' ,11·1.d Iv [, .rms the largest grains and occurs as subhedral crystals 

up t" l 111111 across. Average grain size of the sulphides is about 0.15 mm. 

The .->ulphidc minerals are intimately intergrown with one another and with 

llH ,:;r'.111t1lar quartz gangue and form an aggregate of anhedral grains. 

The proportion of the various minerals in the sulphide wne is fairly 

uniform and differences in the combined base metal grade of the deposit appear 

In reflect differences in the amount of total sulphides. 

Chisholm (1967) has demonstrated the lack of correlation between 

• 1. qcrwtic aPromagnetic and self potential anomalies in the vicinity of the 

\ . ·:gorda deposit. He has also shown that these anomalies do not 

e<>rrespond closely to the sulphide zone. He established, however, that 

a general relationship docs exist between geochemically anomalous soils 

in the area and the sulphide deposit itself and furt!"Cr that there is a precise 

correlation of the grav! metrically anomalous zone to the massive sulphide 

deposit. The average specific gravity of Vangorda sulphide ore is about 

4. 4 which compares with 2. 8 for its host rocks. 
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CllEMISTHY OF THE ORES 

Available data concerning the metal content of the Anvil deposits is · 

briefly examined In the following paragraphs and a comparison is made with 

similar data for base metals deposits elsewhere. Variations in the content 

of zinc, lead, silver, and where determined, of copper, are examined 

individually and in pairs. The data used was supplied lJy the respective 

comajmies and represents average assays for entire drill intersections 

of each of the three mineral deposits. 

Plots of the frequency distribution of each of the three economically 

important metals arc glvPn for th•· \11vil llangc deposits in Fig. 28. 

They show that each metal has a similar distribution in all three bodies with 

small diffrrPJH'C'S helv..'·en lh<' deposits in the modes and range of values. 

Thl' dislrihution for each metal is fairly characteristic in all three deposits. 

Plots of silver and zinc against lead, expressed in mole per cent to avoid 

exaggeration resulting from the different atomic weights of the elements, 

are ｾｶ｣ｮ＠ for each deposit (Fig. 29). These illustrate that the pairs, 

lead-zinc and lead-silver are related in much the same way in the three 

deposits with differences only in the degree of correlation between the 

metals. For instance there is a stronger interrelation between lead and 

zinc in the Faro than in Vangorda, hut lead and silver arc more perfectly 

allied in Vangonb than Faro. 

Comparison of the above with data given by Slant on 11 D58) shows 

that the Anvil ores are chemically similar to those in a number of "con­

formable" base metal deposits in other parts of the world. The Anvil 

material has lhe luw ''"PP<'r cuntrnt '.Ind uniform lead-zinc ratio lhat 

characterizes this group of deposits and it 8hows the fair C'orrelation 

between lead and zinc (Fig. 30\ ､ｩ｡ｧｮｯｾ•ｩ＼＠ 1.,r .• II ·f 'h<•m. It is clear 

from Fig. 31, in which the average zinc, lead and copper contents of these 

and a number of "conformable" deposits from other parts of the world 

arc plotted in terms of their molecular ratios, that the Anvil ores belong 

chemically to the stratabound group of deposits. No datci i,; available with 

which to com par<! the behaviour of silver-lead in lhc A ii ores with that 

for ores from <•lsewh< re. 

SUMMARY OF rl!E LI OLOGY OF fl!E I POSTT 

1. The three econ< ."1ically !mp.-rtar ｺｩｮ｣Ｍｬ･ｾ＠ .. j dcpoelts in Anvil Range 

are enclosed in phyllltlc or schislvse rocks of unit 3 that are considered 
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KERR AuulSON MINES LIMITED 
(FOR INTER·OP'P'ICI: USIE ONLY) 

0 ,. 

·; 

suhiect ... ｊｗｦＺＮＺ［ＢｴＡｩＮｩＡＺＺＺＺｾﾷＧ･•Ｆｈｭ＠ .. of .. v•nnol'ff .. onct······· .............. Date ... ･｣ｴｯ｢･ｲﾷﾷＲｓｴｮＱﾷﾷＱＡｴＶｩｾﾷﾷﾷｾﾷｾＢＨ＠
...__ 

This Is Pf'Cll!Ptcd by your m=orendum of OCtabcr 2.0th with 

• ttactaer. t •. 

It would be tho first ti• that any swim t.aMt;i dato would 

be pulllhhed. I hcd thought thot If we ever prepared • paper on the 

SWlr.1 LAllc.e• deposit chet you would be the evthor of It. 8ec.Duso of 

thet possibility t would wonder .tiether you would profer thet 

Tempellllln"Klwlt not be tha first to publish any Swim ｾ･•＠ date. 

Hoever If yaw dan1 t mind him dolnt ao, ｾｯｨｯ＠ would hove no.objection. 

PtlltllW 

ｾ＠ .. 

© 
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KERR ADDISON MINES LIMITED 3CT 2 11957 

.. as. 1112 WEST PENDER 9TREl!T 

VANCOUVER 1. B.C 

P. M. Kavanagh 

Vangorda - Swim lakes Areas: 

Tempelmen-Kluit Publicetion. 

W. M. Siro!B 
CCOIP>Y 

October 20, 1967. 

W.S.RJf'I, , 
K.C.G. ' 

V"J.H.S. . 
u . 

Eticlosed are a number of sections of the Vsngorda ｾＺｧ＠ .. ｾ＠ jl\ 
i' ... it 

and Swim lakes deposits compiled by Tempelman-Klui t. Dirk has GX ''.. 
R.·-' ｊｾ＠

requested permission to. publish these and I personally see no C.K .'J, I 

I 
n1.S. ' 

'G.P .l 
objection to his doing so. ·Would you pleaQe let me know whether ｋＮｾ＠ l. 

you agree. ｾｾ＠

W. M. Sirola. 

WMS/lk 

Encl. 
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FIGURE J VERTICt.L Cll.OSS-sr.cnoss \'ASGORDA DEl'OSlT 

VERTICAL LONGITUDll-IAL SEClJON TFIROllG!l CESTRG OF VAl'GORD,\ DEPOSlT 
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Department of Energy, Mines and Resources 

Ministere de l'Energie, des Mines et des Ressources 

Geolog1cal Survey of Canada 

Commission giologique du Canada 

CANAOA 

Box 969, 
Whitehorse, Y.T., 
May 4, 1967. 

Kerr Addison Mines Ltd., 
Suite 1600, 44 King St. W., 
Toronto, Ont. 

Dear Sir: 

File Number 

I enclose a brief report on your property prepared for 
inclusion in the G.S.C. Paper, "Mineral Industry of Yukon 
Territory and South•.,estern District of Mackenaie, 1966 11 

which will be published in mid-1967. I would appreciate 
it if you would check it for accuracy and indicate any 
corrections that may be required. Please return one copy 
in the addressed envelope provided. 

DCF:ep 
Encl: 

Yours truly, 

ＢＧﾷ｣ｾ＠ [c. Findlay, 
Resident Geologist, 

1967 

W.SR. 
/K.c.J. 

v 1.: .. s. 
::.:. 

L .:3. 
R 3.7i 

ｾｖｆＮＺＮｾＮＺｴ＠
G.\1.1\1. 
ｒＮＭｾＮｾＱＮ＠

C.K.W. 
J.:· S. 
G ＢＮｾ＠ . 

. dfci/ 



V?e3ria Mines Limited (62°15 1N, 133°12'W) 
( · - Inc) 

Inactive; aee Groen and Godwin (1964, pp. 31-32) 

Bntm Lakes Property (Kerr Addison Mines Limited) (62°12i 1N, 13)• 
02 1\f) 

(Lead-Zinc) . 

References s Green ( 1965 1 P• 36; 1966, P• SO). 

During the 1966 season 1 Kerr Addison Mines Limited 

continued the drilling program begun last year on their 72-

claim Swim ｾｫ･｡＠ "A" group property; located about 6 miles 

southeast of the original Vangorda Creek property of ｖｾｮｧｯｲ､｡＠

Mines Limited• The program has involved 30 boles totalling 

about 14,500 .feet• During 1966 9 4 machines were utilized and 

up to 24 men were employed in the operation. Early in 1967 1 

the company announced (Northern MinU March 9, }. 9.· 67, p .• 5) 

that the drilling had ｾｾＮＺＮ｣［ｦ＠ ｾ＠ ｩｔＧＺｰｰ［Ｎｾｭ｡ｴ･ｬｹ＠
s,000,000 tons, averaging about 9.5 per cont combined lead and 

zinc)tll!llll 1 .. 5 ounces per ton silver; a-L <-<Nlf ｾ＠ ｾ＠

ｾＡｾｾＴＧﾷ＠


