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GEOLOGY OF THE JERSEY LEAD ZINC MINE

ABSTRACT

The Jersey Lead Zinc Mine is located in the Nelson
Mining Division of southeastern British Columbia. It
lies eight miles south of Salmo and twenty-two miles
east of the City of Tr8il.

The deposit forms part of the Kootenay Arc, a
north trending lime belt of Lower Cambrian Age. The
Kootenay Arc is favourable to lead-zinc mineralization
and includes the Reeves MacDonald, Jersey, H.B., Blue
bell and Duncan L8fie Mines.

The ore bodies are contained within the Reeves
dolomite, part of 9 member of the Laih formation. Ore
mineralization consists of fine grained sph~lerite

and galenB with pyrite, pyrrhotite and minor arseno
pyrite present as g~ngue sulphides.

The mine h2S 8 trend of north fifteen degrees
east and ~ plunge of ten degrees southerly over a
distance of six thousand feet4 Maximum e2st-west
width is two thous~nd feet. The dominant structure
in the mine are~ is the Jersey Anticline, an isoclinal
fold, whose Bxial p18ne dips npproximately forty-five
degrees eBst. The ore bodies lie on the normal limb
of this anticline.

A series of secondary folds (normal anticlines
and synclines) occur on the upper limb of the Jersey
Anticline. These folds, with amplitudes rarely in
excess of fifty feet, have been used to delineate
ore zones from '~!J. zone YV on the west side to "J Zone"
on the e8st side.

The BlaCK argillite fault (a reverse fault) bounds
the mine 2.re~ on the e?st side and dovvnthro~::s the
Reeves member to the east. The Dodger and Emerald
granite stocks underlie the mine area.

Several post ore transverse fDults, mostly normal
in movement, cut the ore bodies. Net slip on these
faults decreases to the north. Movement is in the
order of fifteen to forty feet.
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Five ore bands, ranging in thic~ness from one to
thirty feet, are recognized in the mine. These ore bands
listed in stratigraphic sequence are:

1. Upper Le21d b~nd

2. Opper Zinc band

3. Middle Zinc band

4. Lower Zinc band

t" Lower Lead band.\J>.

In the nft, Zone H , the ore bands f1re very close
together and frequently have been mined as a unit up
to eighty feet thick. Throughout the remainder ot the
mine these bands have been mined separately or in
combinations.

The Upper Lead b8nd is from one to four feet
thick and occurs in the "A Zone" £nd pt the north end
of the mine. The Lower Lead band, also occurring
throughout the "P Zone", is very similz:r but extends
somewhat further south in the mine. Both the Uppe~

and the Lower Lead bands Bre sinuous in plan view and.
except in the of;. Zone", pre r8rely more than one
hundred feet wide in east-west dimension. The Upper.
Middle ?nd Lower Zinc b~nds occur either singly or
in combinations throughout the entire mine. Lead zinc
ratios are in the order of one to four. Bands of
miner~lization ~re pBrallel to sedimentary banding
in the host rock.

Cross cutting features exhibited by dykes ass~

ciated with the Dodger Stock suggest emplacement of
are before granitic intrusion.



I • LOCATION

The Jersey Lead Zinc Mine is located on Iron

Mountain, in the Nelson Mining Division of south-

eBstern British Columbia. It lies eight miles south

of the Village of SBlmo and twenty-two miles east of

the City of Trail.

Elevations of the ore zones range from four

thousand to forty nine hundred feet.

o. E. BRJ1DLEY
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I I • HISTORY

First records of ore shipped from the Jersey area

d~te b?c to 1908 when 8 John WBldbeser produced 426

tons of lezd ore, then v81ued ~t $7,000.00. In 1910,

Iron Mount~in Limited, ~ subsidiary of Pacific Coast

Steel of S2n Fr2ncisco, was formed to oper8te the p~o

perty_ W~ldbeser WDS ret~ined ~s ffian2ger. The p~operty

W8S worKed intermittently between 1910 2nd 1941 by

Iron Mount2in Limited. In 1941 detailed surface mapping.

to extend reserves, led to the discovery of tungsten

miner?lizntion within well defined beds of s~arn. This

SL?rn l2y conformnbly below the lead zinc be?ring dolo

mite. The C~n8dian government purchased the tungsten

clsims through Wartime Met21s Corporation 2nd operated

the property for D short period DS the Emerald Tungsten

ProJect. In 1947 the origin~1 forty-.o:l(~ minera 1 cl~ ims

?nd fr?ctions were bought by Can?dir.n Explo~ntion LimiteQ.

Diamond drilling, under the direction of H~rold L2kes.

primnrlly for tungsten exploration, indicated a.pprgxi

mBtely 60,000 tons of good grade le~d zinc ore. The

tungsten mill W8S converted to ~ le~d zinc mill and pro

duction from the Jersey Mine began in Mrrch ot 1949 at

? r~te of 8,000 tons per month. From M~rch 1949 to the

present time the Jersey Mine has operated continuously

and produced almost seven million tons ~t En average

Continued



grade of 1.8 percent lead and 4.1 percent zinc. Current

production rate is 45,000 tons per month.

At December 31, 1967, the published reserves of

the mine were:

523,453 tons Probable Ore Fit 1.2, 3.7

379,600 tons Possible Ore [:t 0.9, 3.1

296,350 tons IVlprginal Ore FI. t 0.5, 2.4

III. REGIONAL GEOLOGY

The Jersey ore bodies form part of the Kootenay

Arc, a north trending lime belt favourable to Lead-Zinc

mineralization. The Kootenay Arc includes the Reeves

MacDonald, Jersey, H.B., Bluebell 2nd Duncan L8Ke Mines.

Mineralizntion associ8ted with this belt is contained

in the tightly folded Reeves-Badshot limestone of

Lower Cambrian age (refer to fig. (1».

The portion of the Kootenay Arc extending from

the U. S. border, near Nelway, north to a point east

of Ymir is Known 88 the Mine Belt. The Mine Belt in

cludes the Reeves MncDon8ld, Jersey, H.B., Jackpot and

Oxide properties. The dominant structure of the Mine

Belt is the north trending "Jersey iJnticline", an iso

clinal fold whose axial plane dips 45 degrees east.



The Jersey ore bodies lie on the normal limb of

the Jersey anticline parallel to the b8nding in the

sediments {refer to fig. (2». The Jersey Mine has e

trend of north 15 degrees east and a plunge of ten

degrees southerly over 2 horizontal distance of 6,000

feet. Maximum east-west width is 2,000 feet.

Reeves limestone is 400 to 500 feet thick in .the

mine aren. Le2d zinc mineraliz~tion occurs mainly in

dolomite near the b~se of the Reeves, v8rying between

25 and 100 feet thic~ within the mine. Reeves limestone

and dolomite r2nge from ~ blue-grey b~nded type to 3

white m8ssive v8riety. The chief visunl distinction

between the two is grain size; the dolomites are gener

ally finer grained than the limestones.

The Trum2n member of the Laih Formption conform~bly

underlies the Reeves, and forms the mine footwall rocks.

This member consists of c' hard, dense, reddish green

skarn and a brown gre3sy textured ?rgillite.

Contact relationships in the mine suggest the origin

of skarn to be pn alteration of the 8rgillite. The sk~rn

is ch~racterized by tungsten and minor molybdenum mineral

ization. The previously mined Dodger, Emerald, and Feeney

Tungsten mines underlie stratigraphicallY,and in some

c2ses,geographically, the lead zinc ore bodies.

Continued -----



The mine is bounded on the east by the Argillite

(Iron Mount~in) Fault which down faults younger beds on

the east side. The Dodger ond Emerald stocks, offshoots

of the Nelson Batholith underlie the mine area.

IV. MINE GEOLOGY

Secondary fold structures along the normal limb of

the Jersey Anticline have been used to delineate zones.

These folds are most commonly symmetricrl anticlines and

synclines, having amplitudes r2rely in excess of fifty

feet. The axes of these folds trend slightly east of

north. Zones have been design~ted t to J from west to

east. (Re1er to fig. (3».

The mine is cut by several transverse fnults, mostly

of norm~l movement. Movement 8ppenrs to be principBl1y

dip slip and is in the order of fifteen to forty feet.

These faults ~re mainly rotntion~l types, hinged on the

west sidG of the mine. Tr~nsverse faults nppear to have

a common zone of origin BS longitudinZll faults J_n the

south-enst section of the mine and gredu?lly swing west

erly in a horset~il type of structure. Movement on f3ults

decreases to the north. These f8ults are all post ore.

F8ults have been numbered 4 to 21, increasing numbers

to the north.

Continued -------



F-4, a ne~r vertical transverse fault, separates the

tracK and trackless mines.

Lamprophyre dykes occur throughout the mine, espe

cially along f2ults ~nd the crests of folds. These

dykes are post ore, post faults and do not influence the

position of ore horizons. They are occasion81ly useful

to delineate fEult zones, but C8n seriously dilute ore

when they form the hanging wall, 88 they Ere very

incompetent. The dy.;;:,es rnnge in size from less than

one inch to twenty feet thick.

Ore miner81izrtion consists of fine grained sph31

erite and galenA, with pyrite, pyrrhotite 3nd minor

arsenopyrite ~s g~ngue sulphides. C8dmium is present

in the sphalerite ~nd silver ~ccomp8nies the g~len~.

Iron content of the sph8lerite is rpproximately 6%.

The grade of the probable reserve of the mine is 1.2%

lead and 3.7% zinc.

Five ore bands, ranging in thickness from one to

thirty feet are recognized in the mine. These ore b~nds

listed in stratigr8phic sequences are:

1. Upper Le2Jd B8nd

2. Upper Zinc rlB.nd

3. Middle Zinc Bfind

Ii. Lower Zinc Band

5. Lower Le~~d Band

Continued -----



Any ore band co!~'Ii,;~ :~.nl.nG Morc le[~d. tn~ 11 z;inc h~,s heen~; ~~

deGicn~ted rs' ~ le~d trod .

.Pt. ZONE

The A Zone is the westermost ore body in the mine,

the north end of which was origin81ly mine as the

Emer31d trac~ mine. This zone outcrops on the west

slope of Iron Mountain. The A Zone is divided into

three distinct areAs, the West, Centrnl and East zones.

The West P Zone is ~ steep, east dipping two band

structure. f. thin lec:d band (one to four feet··thtc..·.· under

lies 8 zinc band of simi18r thickness. These b8Uds

are separated by five to ten feet of grey white dolomite.

The Main West Fr,ult, shown on FiG. (40 is ~I north trend

ing structure dipping 20 to 35 degrees e~st, and has

B normal movement of 125 feet. Approxim9tely 70,000

tons of are has been mined on the west or up faulted

block of this fault.

Further west, the Granite fBult shown on Fig. (5)

has brought intrusive rocks up on the west side but does

not interfere wi th 2\uy ~\,nown ore horizons.

Continued -----



The central p~rt of the A Zone has a combined ore

thickness npproaching 80 feet. A unique feature of the

central t" Zone is the f. Zone skarn roll, B recumbent

isoclinal fold open to the west. This fold cont~ins

high grade ore, p2rticulary le8d. Footwall rocks of

the Truman member form nn envelope ~round the lead and

zinc be~ring Reeves Dolomite. The west limit on the

100 scale plan shown on Fig. (4) is the trace of the

nose of the fold, while the east limit shown repres~~ts

the core of the fold. The axis of the fold trends north

paralleling the p. Zone. In the south part of the mine

the ore cont~ined in the skarn roll is thick, but hDs

limited east-west dimension. Proceeding north the

situation reverses.

The east A Zone or B zone is principally a zinc

horizon, varying in thickness from one to ten feet

and dipping 0 to 20 degrees east. This zone is very

pyritic and occasionally the lead zinc ore is masked

by massive pyrite. S~mples of this pyrite show n grade

of 1.4% Pb., 3.8% Zn. However the qU3ntity of iron

(20 to 30%) associated with ore miner~lization signifi

c~ntly lowers the recoverable gr~de. The Enst A Zone

dips below the C Zone, and has been traced north nnd

east to a point 70 feet below the west side of the D

Zone at 7000N.
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Total production from the A Zone from 1949 to 1968

w~s approximately 2,000,000 tons of 2.9% Pb., 2.8% Zn.

C ZONE

The C ~one lies immediately east of the A Zone and

is delimited by a north trending nnticline. The crest

of this anticline is occupied nnd paralleled by a large

1amprophyre dyJ1i:€. Ore in the C Zone is genera l1y thin

on the crest of the fold and thicKens on the flanks.

This zone does not persist to the north.

D AND E ZONES

The D and E Zones occupy the central part of the

Jersey Mine. Two shallow anticlines east of the C Zone

trend north nnd delimit these zones. Ore mineralization

tends to parallel the folds and is seldom in excess of

20 feet thick. F8ults F~5, 6, and 7 displace ore, mainly

vertically, in the order of 20 to 30 feet. Oxide asso

ciated with F-5 directly overlies the D Zone ~nd varies

between 5 and 20 feet thick. Both zones are predominantly

zinc bearing. In most ~reas the ore has been mined as

a single unit but occasionnlly three distinct bends of

mineralization have been recognized 3nd mined zs such

where sill thicknesses have permitted. North of 4470
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crosscut, D Zone ore ceases to parallel the west anti

cline ~nd trends northeasterly across the structure

8t a low angle. Miner81iz~tion fades out in a coarsely

crystalline limestone on the west flank of the D Zone

anticline.

Ore in the D zone is underlain by Truman skarn and

argillite. The argillite is d~rk brown and occasionally

exhibits a boudin?ge structure.

In a few isolated ~re2S the ~rgillite forms what

has been termed 2. "desslcetion brecciF1 H
, (rectangular

fr~gments of brown ~rgillite in ~ bl~ck limey matrix).

F ZONE

The F zone lies on the east, moder8tely steeply

dipping, flDnk of the trackless mine. All five ore bnnds

are represented in this zone. Usunlly two or more zinc

b~nds hRve been mined DS D unit in this are8. A mono

clinel roll of footw811 rocks trends north as shown

in Fig. (4) abruptly cutting off the lower zinc b2nd.

An upper lead and lower leDd band shown on Fig. (6)

occur above and below the zinc horizons. The trend of

these bends are closely par~llel. Combined gr~des from

the upper and lower lead brnds are simil~r, but the

lead zinc ratios differ, i.e.:
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Upper 3.3% Pb,

Lower 4.0% Pb,

3.0% Zn

2.3% Zn.

A unique feature of the F Zone is the skarn which

encloses the lower le~d band, roughly resembling the

A Zone skarn roll, but open to the €8St. Zinc are on

the east flank of the F Zone is occ~sion81ly over18in

by massive arsenopyrite.

G ZONE

The G Zone in the mine lS n misnomer nnd ~ctu311y

is the north extension of the E Zone. Miner81ization in

the G Zone has ~ gre8ter vertical extent th2n that en

countered in the E Zone 2nd, as in the F Zone, nIl five

ore b8.nds are present. Typical G Zone le~d ore is nsso

ciated with boudins of pyrite. A lzrge low grade section

of zinc ore occurs 9t the north end of this zone, over

lain by oxidized remn2nts of the upper zinc and le~d

horizons.

EAST MARGIN OF THE MINE

H ZONE AND J ZONE

Along the steeply dipping e~st margin of the mine

it is not uncommon to have ~ f12ttening of ore banding

and, in some instnnces, 2l dip revers21.

Continued --------



The H Zone, a two band zinc structure, lies within

this flattened area, referred to as the Dodger trough.

H Zone ore is complicated by sills and dykes from

the Dodger Stock.

The J Zone, a recent nddition to the mine, is a

double band tilted anticlinal structure occuring above

the top of the Dodger Stock. (Refer to Fig. (5».

Dicmond drilling hes indicated a narrow (east-west) zone

of minerDliz~tion extending over 1600 feet (north-south)

which closely parallels the trend and plunge of the mine

proper. Ore grade is approximately the same as the mine

probable reserve. J Zone mineraliz~tion is probably

directly relnted to the east F Zone and has been pushed

up some 300 feet by the emplacement of the Dodger Stock.

Steep dips and occasional lend zinc mineralization en

countered between the F and J Zones in diamond drilling

tentatively confirms this theory. Mineralization in

the J Zone is underlain by Truman footwall rocks.

Current development in this area may increase the

low tonnage presently carried on reserves.

MINERALIZATION CONTROL:

Dr. J. T. Fyles of the B. C. Department of Mines

suggests that the dolomitization of the Reeves Limestone
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is structurally controlled by secondary folding.

Mineralization occurs more strongly in the troughs of

these folds rather th~n the crests. Open textures de

veloped in the dolomite ID&y hnve been favour8ble to

lead zinc mineralization. Granitic intrusion followed

dolomitization and mineralization as evidenced by post

ore dykes in the north and west 8reas of the mine.

The rnnge of possible ages of miner81ization is wide.

It may be said that it ~pproxim~tes or post-dates

secondary folding and pre-d8tes gr3nitic intrusions,

CONCLUSION

Although the gr~de of the Probable Reserve of the

Jersey Trackless Mine is close to 5% combined, the mining

grade is less, This is due to the wide distribution

of low tonnnge probable ore blocks which require the

addition of much of the Margin81 Reserve in order to

maint~in an economic production tonnage.

The gentle plunge ~nd low dips of the ore are

particularly amenable to trackless mining,
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