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.’.Phe Salt Chuck copper—palladmm mine is on a. salt-wa‘i;er lagoon
at the head of Kasaszn: :Bay'iPrince -of Wales Island., Southeastern, . -
Alaska, about 43 milesiby water northwest of Ketchilean (e fig. 1)
The :lagoon, known as-the 'Sa,'lﬁ Chuck ;1 opeéns inte Kasaan Bay through a
very narrow channel: and tan’ be entered by small boats and barges..
from an-hour or so before until zm hour or so after /high tids, :
Steamers can operate .to within aboub :5:miles of the entrance “to the :
Salt Chuck. .The lagoon ig deep enough 1n some places for emall’ baats ;
to rema:m 1n 1t at. low tlde :
The property incluxles a large number of claims and two millsites,
all lmpatented vwhich extend north from. the shore at hlgh tide, A
mill is located at the head of the lagoon and the.mine is zbout half
a mile north of the mill on a knoll nearly 400 f et gbove tide water.
Power for the mill :is- genera:ted nartly by water “and par’clj by Dig¢sel
engine. The i}l -has not been operated since early in.19%1, but. it
is understood. that mth some 1Irprevemente, 1t can he pu.t m operatmg
condition; . .- S AR , 3%

@

.Timber su:Ltahle for ge"leral mme ami t;amp use is avallable near .
the mmeu < * L , A L

&mrt descnptmns Df the Salt Ghuck mine are given: by the
Wrights 1/, Knopf 2/, Wright 3/, Campbell %/ and Mertie 5/, In 1930
the Solar.Development Company examined the property and put in seven
diamond-drill holes. Cgrzinvco :

During the winter of 19142-h3 H R Ganlt and Clyde Wahrhaftig

made a 33-month examination'df the mine, mapping the accessible mine
openings, the geology of thé-mine and v1c1n1ty, and studying the cores
from the Solar Development Company's drill holes. Aprellmlnary report 6/
was prepared for Federal War Agencies. . - ;o :
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1/ Wright, F. E., end Wright, C. W., The Ketchikan and Wrangell
mining districts, Alaska: U, s Geol Eu.rvey Bull. 3l+7 pp. 125-126,
1908,

2/ Knopf, Adolph, Mining in southe*aste'rn Al asgka, 1910: U, S. Geol.
Survey Bull, l+8() p. 101, 1911.

3/ Wright, C. W., Geology and ore deposlts of Copper. Mountain and
Kasaan Penlnsu.la U, S. Geol, Survey Prof, Paper 87, p. 99, 1915.

4/ Cempbell, D, G.,Palladium in Alaska lode deposits: Min, and
Sci. Press, vol. 119, ‘Bp. " 520-522,:1919,: - - ‘

5/ Mertie, J. B., Jr., Lode mining in the Juneau and Ketchikan
districts: U. S. Geol. Survey Bull. 714, pp. 121-127, 1921. ‘

6/ Gamlt, H. R., and Wahrnaftlg, Glyda ‘The Salt Chuck copper—- "
palladium mine, Prince of Wales Island, southeastern Alaska, War
Minerals Report for Federal War .Agerrdi&é-, . {restricted, June 1943),

In the summer of 1943, the Burea’df Mines carried on an explora—
tion program a‘c- the Salt Chuck mine which included the ‘diamond-drilling
of 13 holes. T. Bressler was assigned as the Geological Survey rep-
resentative. to cooperate mth the Bureau of Mines durlng 1ts drllling
program, - -

lidin e i i . Lo e
oo Mo

- This report: mlmmanzes the results of t,he Geologlcal S‘arvey'*su:. e
33-month field investigation ‘and thie:geolagical - interpretations of: the v .
diamond-drilling done by the Solar Development Go@any and ‘by the :Burean

of Mines,

Vet

IENE IIESGRIPTION

glory hole which narrows downwa:rd into smaller glory holes end the No., 1
stope (seefigs..2.to 5).. The levels end glory holes are’ comtected by
numerous réises; ore chu’oes, *and- ‘stopes. ‘. The portal of the Iowest; or

300, level {see- fig, 5) ‘is sbdut 108 feet:above high tidé-and approx:.mately :

1,300 feet from the mill ore-bins; " ‘The! main: drift. of. the 300: Jevel is -

1,380 feet long, The west Arift of the 300:Jevel is birned west at 1,000 =

feet from the portal, and the 315 and 316-drifts are ‘turned west at 1,150
feet, Another drift is turned east from the 300 drift 1,050 feet from
the portal end rejoins the 300 drift about. 1,160 .feet from the portal.

From this eastérly drift, the 311 or southeast drift anﬁ ’bhs 312 313, and

314 drif ts exteml east and south, -

The 200 1evel (see fiz. 4) de 110 feet above the 300-1evel and * ..
includes remnants of several drifte‘around the small glory holes as well
as a north drift a we_st drift and a drift along the east s;de of the
mine, : ; CH ST ' ' 5

The 200 .level is cormected dlrectly with the 300 1eve1 by a raise’
from the 314 drift whlch opéms irito the 200 level on the east Sld.e The .
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200 and 300 levels are also connected by a -corkscrew raise from the

<1311 -drift which enters the 308 stope on the south side, and a' short

.'_\

raise at the northeast corner of the 308 stope which leads to the
southeast end of the 200 level, The 200 level is. cqnnected with. the
surface by a raise. sta.rtmg from k! pon.nt near' the ralse from the - --;-f,.f;-_
northeast“corner of “tHe*300- stOPE',.-:Thls ,ralse .from . the 290 level
to the~ ..,urface is: almost vertlcal.jand was ‘not. exam.ned. u;g“;.ber ne e
raise starts from near“the“south end . of “the north drift of the 200 -
level and ‘reaches the stirfacé between the glory hole and the, .Stripped
area on the north ore body. -

" A third ra“:.se frczm *the 300 level at. the mtersactlon of the BOO
and 314 drifts, opens “nto- a S'mall grlzzly ‘chamber- vhich connects w:Lth

'the stope dlrectly oelqw glory‘ Hoéle No. 1, Two qre chutes one- empty- ;

ing’ 1nto ‘this stope._fmd_ the other into the grlzzly chamber connect _
with the 201 stopes “The ‘ore ‘¢hute which empt:Les “into the stope below . ::
glory hole No. 1 is comnected with the 200 lev&l by .a short winze from -

the ‘west drift of the 200 level. Several openings. and: old ore chutes

e .

connect the 201 stope with the: Now i) stope. ~An ore. chute and - anptherr-;-_ ;

openlng g the east end' of the 201 stope ‘lead to the 308 stop&

,.4

A 1ourth raise from the 300 I‘evel connects the 313 drlft wli:hﬁ twn

; small stnpes below~ the 308 stope and with the No. 3 sf,ope. The.No. A, ,
-and.No. 5 stopes are: inaccess:.ble but are dlrectly upder glory ho.}es No.

2 and No. 3 respectively.' ‘A‘raise and an ore éhite), now filled with .
broken roek, comeéect theNoi 1l ‘stope’ Hh the’ 100 level vith ’che 2QO level

" near the northwest 51de of “the stope under glory hole Lo, l. ~.L', oheviisis

- side of “the 200 1eve£l. belew glory hole No. 1.

The lOO level is 90 feet above “the 200 level .-;11 ‘tha'b rema:,ns of
the worklngs on the 100-Tevel is a 120-foot’ tunnel cxtending from, i'he
surface to the nor'bheast wall of glory hole No. l the wall oppos:.te
stope No. 1. s oA g v hoA

An ore chute fron the north ore body passes under the ralse 'between
the 200:1evel "and: the surface and empties :Lnto a grlzzly on, the north

% PR I
* e ]

HISTORY AND PRODUCTION 5 ,'_;;-;;;” Li'_"~

; s Salt Chuck m:l.ne, orlgmally called the. Goodro mine and also lcnown
as the Joker group, 7/ has bedn operated intermittently since about.1907.
The mine was first .operated by the Goodro Ifining Company at interwvals from
1907 to 1916,. In 1918 the.ownership changed; and the mine was operated’
until 1920 by the Salt Chuck .!hning Company. From 1924 to 1926 the pro-
perty was operated by the Alaska Palladium ComPany under ‘the direction
of J. E. Chilberges ©Since 1935 the Salt Chuck mine has been control led by
the Alaska Gold and lletals Company under the direction of A. L, Howards’
The mine was operated J.n'bemlttently from. 1935 tb 1941, “Since 1941 no.
ore has been mined.s : ot - é v o

~ 7/ Wright, F. . and Wright, C. W., op. cit,
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The property was first developed by open cuts and a glory hole. .
Later a crosscut 90 feet below the surface (100 level) was driven
to handle ore from the glory hole. From the 100 level, a 100-foot .
winze was sunk and drifts‘were driven from the bottom of" the winze
(200 level).: By 1919.$he long 300 drift was completed and 31nce
then has been used as the haulage—way. : o

,Total product;on.to 1941. estlmated from incomplete records, has
been slightly-more than 300,000 tons of milling ore. The greater part
of the production has been from pyroxenite ore., The first shipment of ore
is reported to have been made in 1907, From 1907 until 1518 about 10,000
tons of ore were shlpped Palladium was not known to eccur in the
ore until early 1n 1918 8 , i :

The approx;mate averags tenor of ore produced estlmated fromf?gcords
_available to the Geological Survey is: copper, .0.9 percent; gold, 0,028
ounce per -ton; silver, -0 1§ otinice per ton; .and palladium, 0.0530unce per
ton., The:ameunt. of platinum recovered is ‘negligible., The tenor of the
early shipments of ore, - ~esbtimated from records available to the Geological
Survey is: ..copper, 4,0 percent; gold, 0,10 ounce per ton; and silver, 0.60
ounce per ton. Mr. &. L, Howard, present operator of the mine, reports
that the pyroxenite ore.that has been mined -averages 0.94 percent of
copper, 0.04 ounce of gold per -ton, 0.15 ounce of szlver -per ton, and 0,065
ounce of palladaum per ton. -The precious metal recovery has averaged .
about 67 percent-according .to Mr. Howard, In 1935 additional recoveries
of copper and ‘the preciaus metals were made by re-treating some of the
old talllngs.. - At g I a

The ore deposits are in pyroxenite and gabbro whlch form part of
a large body of instrusive rocks at the head of Kasaan Bay The-»
pyrcxenlte and gabbrp are’ large irregular masses (see flg,

In the mine and the area immedlately adJacent to i%, the upper o
surface of the gabbro forms a steep.southsast pitching. trough, ~which is
filled with pyroxenite. ' The''walls of the trough are nearly vertical,
and, in places, are overturnedt_ Fingers and lobes of gabbro jut into

8/ Campbell, D,’G.,'pp.‘cit; :

_/ erght c, w,, op. cit, pl, b o ST : .:,f» 
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pyroxemte and pyroxemte lobes ,jut 1n’co gabbro. Sncb progectmns ‘of
pyroxenite and gabbro are:more' gbuidant and ‘the trough is narrower: -

away from its bottom in:the  sbuthersn’ part of. the ground opened! by the:

mine near the start of the 311 drift,~-In this part of the mine’ gabbrom
pyroxenite rock and alternating zones of gabbro and pyroxenite I foot'

to 5 feet.thick.occur between massive pyroxenite and.massive gabtbro 'so

that the 1ocat10n ‘of.ithe boundary -as shown*on figure 5 is approximaté. .-

In general, elsewhere in the mine, the boundary between gabbro and
pyroxemte is placed withln a zone not more than 1 foot w1de.

The portal of the 300 level tunnel is in gabbro. At about 40
feet in from the portal pyroxenite it exposed and the 300 drift continues
in pyroxenite for 620 feet to a point where gabbre-is again exposed.
This gabbro is-part of the-same: gab’bro body as that at, the soutnern
lunlt of the 300 drift shown 1n flgure 5.'_‘.‘"" e Vs D 72

North of the glory hole acrosasZ & muskeg area {see fq.g. l) igan
group of knolls and hills underlaln by greenstone, “(reenstone; 31301 i
crops put near the north.and- east :§ides” of the’ la.k,e east ofwthe glery
hole, The. contact of. the greenstone and gabbro 1s concealed RS e

&nall 2 me-gralned basaltlc dlkes and thin, light-colored dlkes
possibly aplite, cut the other rocks, ‘Basic dikes are:exposed in: the't
western part of the mine-at, 1ntervals from the surface . 1o the - 300 ;Level;
‘]hese may be parts ofa smgle alke By o f A B R T

: The pyroxenlte is dark green and codrse gralned and contams - DR
pyroxene probably augite;:as the principal constltuent. Ehe pyroxenite -
also contdins minor; amqunts of. feldspary - Magnetite is a.c¢ommon:accessory
mineral, locally ma,lﬂng up almost 10 percent ‘of the. rock Chlorite
and epidote ‘are common alteration minerals in the py_ro.xenlte.v The typlcal
gabbro is dark gray and-coarse-grained, contalning feldspar and pyroxene :
in about eaqual proportions, -The. gabbroic pyroxenlte .contains more feld-

spar than the normal pyroxenite, but: Téss: thah ‘the typn.eal gabbro, - South BN

* ard west of the glory hole, :the: gabbro apparently grades into a lighter
"and finer-graihed rock whlch for the purpose of mapping is called diorite--
(see fig, 1). An altered:gabbro, llghter colored than the typical-gabbroy:
and containing. appreciable amounts of pvrlte 1s exposed in the northern:
140 feet of the 30Q drift,-gt-the north ‘énd of ‘the north drlft on the ‘200
"level, and in several d.r:.ll holes (see fig, 6),

The greeenstone is a flne—-gramed, dark green or brown rock locally
contalmng phenocrysts of augite and fragments of porphyry.. Throughout
the mlne ‘and vicinity are bodies of altered pyroxemte and gabbro, a,nd e
gabbro- and pyroxenite pegmatlte. ' , I R

Meny fatlts with suall dlsplacements can be traced throu.gh the mme. :
Some of -these faults are 4 inches to 24 inches tbick and in the area. of: the
mine workings contain considerable carbonate and chalcopy'rlte 1n addition . .
to fault gouge.
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These. faults appear to fan out northwestward from the narrow part of the
pyroxenite body which 'fills- the gabbro trough in the-vicinity of the .
south end of the main worki s, Other small. faults and many fractures .:-
are present throughout the mine ‘and some contain carbonate veins, splite:
or very thin basic dikes.? All faults that cut the gabbro—pyroxemte :
contact: dlsplace 1t for short dlstances.

The gabbro and pyroxenlte appear to be almost contemporaneous By
differentiates-of- the. same magma, = The: gabbro. is considered to be
slightly younger and. to have 1ntruded the pyroxenlte. ‘ i

‘ ;~"-- . DRL DEPOSITS
General statement

The prlnclpal ore mlneral at the Salt Chuck mine. is bormte. Small
amounts of chalcopyrite are 1oca11y associated .with the bornite. Chalcopy—
rite is the pringipal-sulfide mineral in the mineralized fault zones,
Small flakes of native copper are mdespread throughout: the mines but are
too few to be economically important. . Chalcocite and.covellite have been
reported as alteration products, 10 / and. copper carbonates stain some
weathered surfaces- and fractures. " Associated with the:copper ‘sulfides
are recoverable amounts of gold s:.lver and palladlum as well as a 11ttle
platlnum. 1 . £ :

Pyroxenite ore and gab’bro ore are recogmzed In the higher-grade
pyroxenite. ore the Tock is cut bv many small fractures extending in all: ..
directions, some’ of which'are slickensided- }_Ju_t show. 1little displacement:, .
The bornlte is irreguldrly distributed as disseminated gralns'and patches’ _
along the fractures and -in the rock between the fragtures, ' Iii ‘the 1ower-- b
grade pyroxenite ore the rock is more massive and the -bornite’ commonly
occurs -on fra.cture surfaces w1thout penetratlng far 1nto the pyroxemte

The gabbro ore is general]y of lower grade ﬂthan the perxemte ore ;
and ‘the sulfide minerals are finer. grained and-more. uniformly dlstrl‘outed g
through it, . The gabbro orée is less fractured than-the-pyroxenite ore,
and the sulflde mmerals are not restrlcted to fracture surfaces. -

The drill holes and the mine exposures 1ndlcate that the bornlte
within the ore bodies is. very 1rregular1y distributed, ‘‘The ore is in
small shoots randomly. arranged in the ore. bodn.es w:.th 1ean a.nd barren 3
rock between them, : e it g 4 R

The glory holes and stopes ( see flgs 2 3 and 14.) probably represent a
the general positions and shapes of the ore. bodies ‘which have been mined, °
In detail the ore bodies ‘probably were "smaller than.these openings suggest :
and contained ore shoots and barren zones, Several small-patches ©f ore
in 'stope walls and small pillars represent remnants of these shoots,

10/ Enopf, Adolph, op. cit. :
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The ore bodies. were nore- or less pod-sbaped, generally with thelr longest

dlmens:Lons plEC 1ing steeply southeastward.. The ore bodies are smaller

and more 1rreoular .in +the southern part of :the-main’ worklngs.. Descriptions
«of “the.! ore which -has.been: mlned euggest that the: ore was r1chest near the

center of r@ach.shoghiswime's I8 sz iy ;:ﬁ pRashl i e S Fad aal ictaey

Skt sl

North ore body

“The gabbro that crops out northwest of glory hole No. o (5ee flg. 3)
contalns disseminated;:bornite’ -nd some . chalcopyrlte and 'is known as the-
- north ore body.,\The ore-is learér toward the edges of the .outcrep, and
barren gabbro is exposed in the ore. chute connectlng the north .ore body
w1th the 200 levels: TR L : :

s x":!"'.-‘-'
4 "-,\»..... o

: Lowagrade ore ist expesed-ln portlons of the raise 1ead1ng to the
surfave between the north ore body and-the:glory:hele From” the 200
level., The downward coﬂtinuatlon.of the gabbro of the north org bady 15
exposed in the north ;drifit-of. the 200 level, -;Bornite:! occurs "as, e i
scattered grains im the otherwlse typlcal gabbroand-in gabbru Lontalning
disseminated. pyrlte only hear: thelr contact.atsthe: nérth end of th;s N
drift. Normal gabbro-and:gabbro: contalning pyrite‘are algo exposed in.
the northérn part of thé::300° drlft below the nerth ore body. but no bornite
.is recognlzed there.j -These exposures on the 200 and 308" Tevéls suggest
that -the north ore body extends only to about the 200 level. P

: Mlddle ore body

The “ore exposed between ﬁhe 300 313 and 314 drlfts (see flg. 5)L“,
here-called the.micdle:ore ‘body, apparently is--the:- cdntlnuatlon of . the. .
‘ore mlned from stones Noy 3-and Nb. Ay : 22 bewsoa iR :

-

_ Southeast.nre body
The gabbro ore 1n the southeast or. 311 drlft just east of the v
pyroxenlte-gabbro conbact (see fig." 5) designated as the southeist ore .
bpdy, appears to be the continuation of the gabbro ore exposed on the
- south side of the 308 stope 237, L ‘

--:_..#.A R

Other bornlte occurrencesv-

At the southwest end<o£ the glory hole (see flg. 3), in parts .of
the No. 1 stope and in 2 raise in'the roof -of, the ' 201 stope at its west
end, bornité is dlssemlnated through the, gabbro. The-pvroxenlte at the |
upper end of the ore chute connecting the .west end of the 201 stope with
the No. ‘1 stope (see -fig. 2) also contains scattered borrite grains.
These bornlte .occurrences are near the contact and may represent lean
. portions of the ore body mined out in the western part of the 201 -stopel” "

o
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‘A number of outcrops east and west of the mine have been reported
to contain'bornlte but not all of them were examined (see fig, 1) because. '
of lack of time.: 'South and east of the glory hole near the gabbro-
pyroxenite contact, ucattered bornite grains are present in the gabbro.. .
Sparse grains of ‘bornite ‘are present in a ledge of pyroxenite near the
'~ two small gabbro areas 400 feet S,55°E. of the glory hole (see fig. 1).
This pyroxenite ledge is almost directly above the end of the southeast
or 311 drift (see figs. 2 and 5). Several trenches and prospect holes
in pyroxenite 400 feet to 600 feet S.65°E. from.the glory hole are re-
ported to' conbtain’ bornlteQ A few grains of bornite were seen.in specimens
which presumably come from these trenches. The pyroxenite also cantalns '
a 11ttle bornlte a few hundreﬂ feet farther to the .east,.

Several gabbro outcrops 400 feet to 700 feet west of the glory hole,
',(see fige 1) contain scattered grains of bornite. .Bornite is disseminated
in the pyroxenlte outcrop about 2,100 feet west of the glory hole.,‘n‘-’ &

Two small adlts, about l AOO feet southwest of the glory hole are.
in gabbro.  The -upper adit Whlch 1s‘partly caved is about 30-feet long
and entlrely'ln gabbro, The lower adit is 115 reet long and has -two
short side ‘drifts and two® w1nzes now-filled with water. About. 15 feet
from the face of the' lower adlt is & gabbro~pyroxen1te «£ontact, which -
at the surface is a’ short dlstance north and. uphlll from the. adlt portal.
Low grade gabbro- Ore 1s exposed for about 30 feet along the adit walls:
near the contact, ~~ %

About 1 mile southeast from the Salt Chuck mine bornite occurs in
diorite at-the Steven's prospect (see fig. 1), - This.is not: the same
Steven's prospect’ shown' by the wrlghts 11/ as west.of the: glory hole,

The bornite-bearing rock is exposed in a trench and 2 small pit,::The #.%
bornite occurs as irregular stringers and small masses whlch £fill fractures
some of which also contaln aplltlc materlal. ~

Three small magnetlte bodies 1 foot tq 2. feet acrass .and at: 1east
20 feet long are exposed- southeast of ‘the glory holc.fﬂQne body is-in.:
pyroxenite and- the other two are in gabbro. Ihey are not, of economlc -
1mportance. W R, R e i AT

Structures‘influepciﬁg_ore_depositioﬁ

The deposition of bornlte in the ore bodies apparently e
was controlled by the gabbro-pyroxenite boundary and by fractures and S o
favlts in the steeply pitching,’ pyroxenite-filled gabbro trough. -The : &,
pyroxenite in the mine ‘and immediate vici nlty may represent a local ° 3 k
_center of differentiation. ' The bornite was deposited from rising thermal ™
~-fluids, whieh presumably were differentiates of the same parent magma.: :
The bornite was deposited in the pyroxenite after it was fractured, = .. -

11/ Wright, F. E. and Wright, C. W,, op, cit,, fig. 4.

——


https://upper-a.d.it

4 g i ; 105119

- L R 5
‘r L\ ol LT s

o

e ore—-bearmg fllllds followed the cortact an& soread 1nto the
fractured pyroxenite and into less—fractured £ bx;o. JIhe more promi-
nent fault zones, whigh/ard moy metalli zed: pi‘mclvally with chalcopy-
rite;-seem to have béEn the main channels for the dispersiop of:the
conper—-—beanng fluids to the smaller famlts and fractures and: thence
. to the microscopic fractures repsrted by Mertié--12/. The ore shoots
... aré not bounded by thHe main f -mlt _zones but ms.t.ead. seem to lie near
them T UG

g e

The bormte"m“gabbro and: 'py‘roxemte east and west of the g‘,lory
hole is generally near a gebbro-pyroxenite contact, .The configuration
of the contract at-jhese places appears s:.mllar 1;0 the. conflgura:‘l;lon of
the: boundary in the. mne. S !

: ”Fault zones eanparable in ssze to those in the mine cut many out-
-1ymg outcrops but- the fanlts distant: from the ‘mine are not mineralized,
or are only slightly mineralized with- carbonate- ,and sulfide minerals.
This lack of mineralization of cutlying faults™ suggests that bgzmite
mineralization of pyraxem’ce aaét gahbro away from fhe mine is nq’t: of

great mg,nlflcance 7 . ety
o P o R '_ £ X
Gﬁb‘ibblc ’FERPETATION oF DRIL’LIJ.\TG TESTS o

The drilling pregram of tne Solar« Development Gompany anparently
was intended to explore the extent: of ore at the: 300 level and the
continuation below.the 300 leveliof“the ore between the 300, 313 and 314
drifts. The cores from holes drilled by that con;pany were logged and
the directions of the .drill. holes were. détermined by theé Geological

Survey in' the winter.of 1942-15U3. < The éxploratitn’ recompended. by the
.7 Geological Sirvey 13/ .was desipned Yo' test the ndith, ore body between -
& the 200" 1evel ‘and the :surfece,the middle ore boly’ below the 300,1level
an& ‘the ‘southéast ore.hody-sboveiznd below-the: 300" léyei ‘The, drilling
program ‘of thg Bureau.of Mines' in:general foliowed thoseé’ récommendations
~and also - inc;],uded :fouz: hales 6I‘llb6d :E‘rem the ena of ,the Wast drif b on

- 4nd 565 level, S 4k
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Data on the Solar Developmmt Company and the Bureau of Mlnes dnll b
holes are guren below. ; e Rt

e S Bescmptwns of dl'mond—drill holes, Salt Chuck mine
Length i e : § o8 ey B aedS o)
i}:l feet - Bearing Inc]l,mdai_-,;c'm Pk olse boc_];;
87.0 - S W . TP 00 AEp ]
. 118,0. . 5760 W R EU e
BS.... a0 11u 3 o r'-r_' AP W b0, 00395 - L
: .3 68 o,,-\,-:a W19 Woonaeon o oeli® 15! k. Fa
: L ST, s Mldd.ie
MEGRRat 1t : Middle
f,-hﬁ_? Ry ,M1ddle
e L sSoutheast
Southeast x4
- aie T Boutheast
3y =420 301 ‘L Mlddle
+Z70 sonpsNorth
e IR North
2 <257 L MANAD . . Middle

--380 58 .. ’: Mlddle

The 1amts “of the north org ‘bod;y (see flg. Mr) bre mferred .from ‘the
data obiained: from: dn;Ll .¢ores’ and ezposures on the:sitface and in the -
mine, ’ The: porth ors bodyris b’ “by sthe Buresi -of Mimes’ drill holes B17
end Big {see Fig, %), [These Yy holes:show the epproximate.location of
:the upper.and 1ewer boundaries of _the :north 6fe body and with the surface
exposures (see £ig:~3):indicate the dip of the boundsries, They also
Andicate that-the width of fthe ore body between the surface-and the 200
level, in a northwesterly direction; 1s about the same as the width of
the ore body exposed-at the surface. . At .the ‘west end of the stripped
area (see fig, 3) the gabbro: contams only scattered. grains of bornite,
"At the east end borm.te is rathez: unlfornﬂ.y disseminated through the
gabbro, The west limit. of-the nofth ore body is drawn epproximately
. under the west end of the stripped area. The east limit is inferred to
extend a short distance Beyond the east end of the strlpped area,

It is unfortunate that the ground below the east end of the stripped
area.was not tested by a drill hole. Although it has previously been
stated that the north ore body continues énly to about the'R200 level
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(because of certain exposures -on the 200 and 300 levels) there are

no mine workings east of these exposures and scattered bornite grains
occur in gabbro near the portsl of the 100 level (see fig. 3), It .
is possible that the north ore body may pitch at a moderate angle 10
the east and contlnue bevond its 1nferred llmit 1n that dlrectzon. 3

o In the drlll holes 1nc11ned below the 300 level (see flg. 6) 1%
is apparent that bornite-bearing rock generally occurs along short -
stretches of the drill holes rather than continuously, even within the
inferred limits of the ore bodies. Thus a hole could be drilled in an
ore body which would show no ore although ore might be near the hole along
much of its extent (see hole A, seection 12, fig. 7). Similarly holes
could be drilled whosé cores would show con51&erab1e ore and.yet the ore
shoots)cut by the holes mlght be ‘quite narrow (see ‘hole B, section 12,
fig., 7). ) el : [

, The mlddle ore body is cut by -drill holes 82, BA, BlS B16,. and BB

The inferred limigs as’ 1nterpreted from_ the. ‘data obtaihed from the drills ~. -
.. cores ‘and m1ne exposnres-are shown in flgurss 6 and 7,.. Hole S2; shows, ° P
.. more-oré thafi any of the other holgs from the 300, 1evel. . The- conflguratlon
of the middle ore body as hearly as can be determined from the drill )
holes is that of .a tabular podullks ‘body, vlth its longrdimension ex— g
tending ‘northwest—southeast and pitching to the south (see sectlon through
DDEA, fig. 6 and .sections 2-8, fig., 7) The dlstributhn of ore" shoots
within ‘the ore body is unceriain bup comparison of the sections”in fig-
ures 6 and 7 with.one anothar indicates that some shoots“may bé:sheet—
like bodles about.parallel ‘to the lgng direction of the body, The north--
east ofe body is smaller thdan the middle ore body, and .is cut by o s
holes B14, Bl5 and B&. .Hole Bl5 contains small amounts of copper along Ty
much of its extent, as is indicated, by the- analyses and seems to lie mear
the eastern boundaty.of the ore body._ Drill hole,.S5 is barren and tests

the ground east of the mlddle ore bodJ and:below part of the southeast

ore body.: P LAt

Driil: holes $6, S7 and S8 ‘test’ the ground approxlmetely below the ;
bornite-bearing exposures at. the surfgce over the end of the 311 drlft-
Traces of bornite in’ gabbro’ oceur in hole S6 only. This gabbro is
probably part of the gabbro- contalnlng ‘scattered bornlte in the 311 drlft
about 10 feet south nf the collar of hple 56 0 LA -

Dr1ll holes Bs,.B4 B5 and Bl2 explore the west s1de of the pyroxenite
lying in the gabbro trough at the 300 level. -Holes B5.and Bl2 contain
bornite; héle Bl2 contains about 20 feet of pyroxenlte ore, . The fault
zone at the end of the west drift contains some native.copper and bornlte.f_n
The ore in hole Bl2 is perhaps. a continunation in depth of: the Yornite- -
bearing zone. at, the southwest end of the glory ‘hole*and in the roof of the
20} stopes

~Drill hole S4 shows the continuation northwestward at the 300 level
of the gabbro containing disseminated pyrite.
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RESERVES

Grade

" The analytlcal data furnzshed by the Bureau of hlnes and the Solar
Development Comnany of samples Of the ore, remalnlng in the mine are
presented in table l. s

3 Table 1

Analyses of ores: Salt Chuck mine

Channel samnles (see f1gs. 3 ‘and 5)

4

i€ #
Length of - P S de
- Ore | aample 1nv'“Cu (% )' Au (oz.. Ag (oz. Pt. gro (oz.
Sample ILocation body “feet’ iy " per ton) per ton) (per to§§
B-T (1) Surface . .north o CasedBe oo Le2B m DsOR 0,15 AP Y
B-1 (2) 311 drift  seutheas} .10 % = 7 tre’ 0:0L v’ 0.10.- . nome
B-2 B o B e en glo,fj‘;j’fogss 0.015 o 505 .12: - . nohe ..
B3 o B PP 1o MR 111 Ak 1<) - TN o M 1-SEEUS] o o) LIRS,
B-4 i I S R e (T e b“eds‘ O gOL < ,40 1O . o 5 ORDE 0 38
B-5 313 drift mid@Lﬁil.ult,sﬁ;”':““fa.zl ‘tvo;ls.a»;- 0} T SERSORNN o I & g
B-6 200 level .-% .. ... A6 0T O 040k _O PR IR, * N
B7 314 Arift -H;fgjng,zf'e;i o @5 _Ds zsigﬁf '0 05.;~
(1} .Sample taken by R L. Thorne, Bureau of Iines, lQ,Nq(see flg. 5).Fﬁ-
~(2) Samples B-1 through 3—7 taken by S P.-Holt and R, L;. Thorne,_' -
-~ Bureau of ilines, 1942. (see Tig. 5).::-“v g
'Analyses of saqples Bwl through Bn? by Smith and.Emery, Los Angeles.
, Hiscellaneous samples 1
B-8 (1) mill heads ' 0;7? o¢oz 0;18.>::,.0’015'
B-9 , concentrates 05445 0.88 BebBd - =il 22
B-10 - tallings -k O O,lo_ 2P0 (o7 R AT 5 -
Glordy hoie ore (Camﬁbell) Yooy SYIEIE. ensaW £00,17 Y o o0l .
150~foot level. (Campbell).. ( ) B -j‘,;ﬁ*l o8 ~o:ov:a»‘ 2024 .. 0a184 sun
Concentrate (Campbell) . (2).. ‘“'-45 81 b 1i17~ 4,60 . 3. 54;;

@

(2) -

Samples B~8 to B-10 taken by S P, Holt and R L. Thorne,

~ "Bureau ‘of Mines, 1942,

Campbell, D G’Q' Op- Clt- 3

. Analyses of Samples 3-8 through B—lO by Smith and hmery, Los Angeles.
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(1)
(2)

(3)

-13- . 105119
Solar Development Co. drill holes (see fig. 6)
' :"_.Leﬁg};;h. of . : F gy Ity
i ot ol o o e Ore’ . sample in Cu (%) ___Aw{oz. 4g oz
Sample Location body feet ¢ s per_ton per ton)
5 DDH Now 2 middle ¢ SRR o 2V R L e “tr,
S-2 . n 5 A 0,03 0,25
S5-3 L " 5 0.39 0,02 0.12
S-~4 u " 5 : y nil. - tr, 'f'fﬁr,
S-5 i " 5 0.49 = 0.12
S-6 W " . < 0,90 -,0,04 0.24
e n " o ¢ 0,28 e, tr,
5-8 n n 1 * 540 9,06 {3:, 38
5-9 i " 0.5 23,08 - - 210,04 048
S-10 N " 5 - .02 SR oW © .10
S-11 L n. 5 - 0422 tr. 0.10
5-12 " " 5 i . 0,79 = . 0,20
s-13 " " 2.5 {0,60 - el £0.17
2 ~"Bureau of Mines drill holes (seéffigs.'lkig.and 6)
) Footage Cohpdsite sample” ’
Drill Ore along Cu (%) Cu. - Auw (oEy’ Ag-(oz. Pt, group
hole body hole percent per ton) per ton) (oz, per ton)
BA  Middle 20-25  1.73%) '
n n 25-30 . 1.50 ) e e i1
" " 30-35 0,58 ) 1.15 tr, . 49,20 0.13
n ." 35_40 1,03 ) ) ; S i ‘
] -t 2 LO=B5 0.93 ) g ¢
n n 65-70 0955' e S~ -
B4 50-55 0,15 0.5 . D005  i€:09 0,015
B5 T35-40 0,18 0,018 (2) try: 0,09 0.018
B12 2530~ 1.,40)
" 30-35  0.63 ) : ,
" B85-40 0420 ) 0465 {04035 0461 0,052 (3) -
n 40=45 0;354) e B e L -
B13 Middle 510 - 0.25 )
" u 10-15- 0.50 ) i Nl
n n 15-20 2:53.) " 0.86 ‘0,025 0.46 none
n " 20-25 0,20 ) g : :
n S 25-30 0.83 ) -
" " 30-35 0.68 ) : o

Analyses of Bureau of Mines drill cores by -Smith and Emery, Los Angeles,
Percent of Cu in composite as reported: reason for difference with percent
of Cu in core not known. '
Palladium indicated.

W

{70
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WEootape TF TEu +...Composite samples Pt. group
Drill Ore along - Cu (%) Cu (‘5) Au (oz. Ag (oz.  (oz. per ton)
hole body hole " "% k : per ton) per ton) . '
B-14 . *Southeast it 5-10 D.85:) M'.xlgi .L”ﬂ D0 s HLECIBMIE
n L 10-15 148 ) " 1,26 0.020 0.03 0,013
" 1 1 5-20.. 1,33 ) ' : e g : . f
B-15  Sowtheast  0-5 0,12 ) e
u n 5=10 0.08 ) ‘hf
n n 10=15 0.08 ) -. -
nn o 15-20 0.13 ) 0,16 0,005 ° 0.62: tr, S
" L 20-25 -~ 0.15 ) @ ; ‘;”’
n v A 25230 0.20 ) e
" o 30-35  0.33 )
" L " 35-40 0,20 ) o
it 8 9 . 45-50 0,45 ) 4 o
" n 50-55 0:10 ) . : : o
" " ~ 55-60 0.28 )  0.18 try 0.05 0.005
n Wi il B0sb8 " LB Tl il : .
" L B350 0,20 ) ,
" : g -;....,7.@‘.;:75:..'-.:‘.5..:&,;_()-,__1«5_5:-)_:-_1' il o
" " .;.90¥96:5"'0;104);
B-16  Middle '~ ~35<40 0,05;)
I v 40~45 0,08 ) it g
= 2 45-50 0,05 ) PRy i N o o Sl
n - - 5055 0,08 ) 0,07 - --tr, 50,04 . 10,015
no u 55-60 0,05 ) ; b5 s o ; A S
" n - 60-65 0.05 ) - I
" n 65-70 0.08 ) . :
" Southeast 150-155 0,88 ) : .
n O 155-160 1,85 ) : e : e
" n 160-165 1.55 ) 1,39 108050 .. 0420 none (1)
" " 165-170 2,15 ) rooo e : o ¥y
n:o. o . 170-175 . 0.50 ) ik
B-17 - North 50-55 0.20 ) ' Y
o Tn 55=60 0,28 ) 0.23 .none none none
Wl " . 60-65 0.20 ) noiE SR g ‘
n " 70-75 - 0.30 ) ) v =
" n 75-80 0.23 ) . ?
" " 80-85 880 Y. e ; :
n - L 85-90 0u25 ) 0.28 ‘none “none none
" " 190=95 0.35 ) j ‘ '
u " 95-100 0.23 )
" " 100-105  0.23 )
" e 105-110 035 )
(1) Palladium indicated.
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o Footage l 'f{ iy Composite‘sample?y; skl ©
-Drill ... Ore along =~ . e  Au (oz.. " Ag.{ozd Pt. group
hole body hole- -—~Cu’ (%) ~Tu () per ton) per tpn).. (oz. per ton)

&
~—~
[N
~

B17  North 110-115
n m o 115-120
. no120-125
" "o 125-130
] n.. 130_135 *
1n " 135-140
u "o 140-145 0.30
Pl bl 1454150 20,45

.

-;Q-BB Ctr. : 0,13 ; none

eNeoloNoNeoNe)

"o H 150-155 0.23

u " 155-160 0.30 ) 0.25  none tr. - none

. N N S N N N e S N S N N
3 - .

et 160165, 0,23 W - 2
R e M G G ot :
LR PO | 0% Tt oS- B i e :

e 175-180 " Q.13 il AT s, S e

" 5 »1ﬁ_ -180—185 :Q.OB. M Cwe t S -5

o () RS | S 1853190.;0120
f M5 5-190-195.-10,13 1 v -
" el 195200 OL30 g, e o B T T o
"o " .. 200-205 .0,10 . - ;- e L G e T

B18 = . North . 4-10 -0425:)

el w10w15 . .0.20:
Mo i My 41520 0,20
Fisi s 5 A 1 ~_A.20_25 ;
1 E | - D5=30 - .
on ' 1" - 30__35
i " 35_40 i
1 ) n 4L0~45
5 2 45-50
1 ¥ 1 ; 8 50._55
] ’ ] : 55;60

.

O

0443 0.010 - 003 none

B1& North— 65-70 -
11 1 '70,__’75
11 1" '75_80
1i 1 80_85
1i 1 © 85-90
1l " i 90_.95
" y 95-100

0.9 * “2%.0.000 © . 0.19 " 1"." nope {1

mbHHmﬂm'mebgﬁuw

OHNOW®E Vo wWm

OHHHOOO: ODOOO0OOD

(1) Palladium indicated.
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S : Footage UL | Composite semple
Drill Ore along Cu () Cu (%) au (oz. Az {oz. Pt. grow
hole _ body hole : per ton) per ton) (oz. per ton)
B18 North 100-105 0,90 T AT T
" B 105-110 0,18
" B 125-130 0,30 ) : : st
H " 130-135 0.10 ) 0.19 tr, © 0,25 none
o - 135-140 0,18 ) o e £ ;
BE Southeast 90-95 1.30 ) : R, '
i ¥ 100-105 3.20 ) 2,28~ 0,04 - 0.41:i,  dione (1) °

(1) Palladium indicated,

Because the percentage of core recovered from drill holes in the-Salt
Chuck mine is in general 80 percent or more it is assumed that the
analyses of the drill cores are representative of the material cut by the .
drill holes, The weighted averagse of metals contained in the-ore, calculated
from the analyses of the drill cores and channel samples are-given in o
table 2. The average copper and precious metal content of the total .volume
of rock within the inferred limits of the ore bodies is also-given 111
table 2, Of the drill core analyses only those which:lie within the.
inferred limits of the ore bodies are used., The average tenor of copper
for the middle ore body includes the analyses of the Solar Development
Company drill hole No. 2., The average gold and silver tenors are
calculated from the analyses of the Bureau of Mines' COmposlte and channel
samples and the Solar Development Company's drill hole Vo. 2. The average
tenor of the platinum group is calculated from the Bureaun of- ‘Mines!'. .samples.
In view of the conparatlvely few enalyses for the platinum group, the :
average tenor given in table 2 for the north ore body, at least may be too
small. A Q i

' Table 2

Average grade of material in ore bod.les, Salt Cnuck mme

Bornlte—bearmg Ounces per ton - wh
material . Cu & _Au Ag Pt _group

North ore body 0455 RN TR 0.08 - :-... .none

Middle ore body 0.92 “ 0,025 "~ 0.26 - 0.004

Southeast ore body 0.50 0.008 .23 . 0.004

For total inferred

volume of:

North ore body 0.50 0.0035 0.073 none

Middle ore body . ' 0.31 0. 0084 0.087 0.0013

Southeast ore body 0.22 0.0036 0,10 0,0018


https://Midi-0.92

g o Y b & 105119

Tonnage

The limits of the ore bodies as shown in figures 4 to 7 are
inferred from data obtained from the drill cores and mine exposures;
froi: observed and inferred geologic features such as the relationship
between ore deposition and fractures and the position of the zabbro-
pyroiienite boundary in the mine; and from the size, shape, attituvde, and
froi. distribution of mined ore wvodics as indicated from the stopes and
clory holes. These limits are not considered to be the limitis of bornite
~occurrences. The depth of tae umicddle and southeast ore bodies is in-
ferred to be about that of the lowest point reached by the drill holes.
Smell amounts of bornite have becen cobserved or reported at several 7 77
nlaces in the mine other than those in the three ore bodies, such as at
the cnd of the west drift on the 300 level, in drill hole BlZ2, an¢ in the
311 drift, but the geologic evidence at hanu does not warrant inferring
‘ore bodies at these places. :

The approximate tonnages of material within the inferred limits of
the ore bodies as calculated {rom the sections in figures 4 and 7 are;
north ore body, 168,000 tons; micdle ore body, 61,000 tons; and southeast
ore Hody, 22,000 tons. However, not all of the material included within
the ore bodies contains bornite, as is indicated by the drill holes.
Assuming that the distribution of bornite-bearing rock in the drill holes
- is representative of the distribution of bornite-bearing rocl: in the
ore bolies, then the ratio of ‘ons of bornite-bearing rock within each :
ore body to the tons of rock within the limits of each ore body respectively,
should be the same as the ratio of the total footage of bornite-bearing
rock in each ore body to, the total footage of the drill holes in each ore
body. Using this ratio of footages of drill holes, the tonnazes of bornite-
bearing rock in the north ore body is 153,000 tons, the middle ore bOQJ,
20,000 tons, and tne southeast ore bocy, 10,000 tons.

Using the same assumptions made in calculating the tonnazes of bornite-
bezring rock in each ore body and the weighted average of copper contained
in the ore, the estimated tonnages of material containing 0.2 percent,

0.4 percent, 0.6 percent, 0,8 percent and 1.0 percent or more of copper
in each ore tody are given in table 3. In considering the tomnage figures
it should be kept in mind tnat the ore shoots w1thin each ore bocy are
irrecular in size and distribution. ;



Table 3

Tomnage and grade of orej.Salt Chuclimine

105119

Cut-off=pa nt (perc

ent of copper)

Ail bornite

January 1245

Ore Metal Total )
bocy inferred ° bearing rock t.d" 0.2 s 5 0.8 1.0
volune : 3
Tons 158,000 153,000 121,000 40,000 -23,UC0 - 20,000 8,600
Torth ; . : , : _
Ou %+ 0,50 0.55 065 . 2400882 050877 1300 ~q:23
g {Au 10,0025 0,004 0.005 .0.0L ..0.0L# 0,01 .0:01
wnel”
© g} Ag 0.073 0.0C 0.07 0,107, 0,18 0,18 0,15
[~ L
S
o i Pty P
j \ group none: none none none -Ione - none none
fiddle Tons 51,000 20,000 20,000 15,000 12,500 G,700 5,800
Cu % sy 052 0.92 108 “odzdetalisly w196
5 eru 00054 0.025 0.025 . 0,08 ~~0.03L 0032 ~0.053
[ . ‘ e
‘égg Ag 0.087 0.26 0.26 9,81 ° 0.3 LS H0.0R
[&] o ! . =
=K. %3 it :
& | Pt. J.0013 0.004 0.004  ©0.004 0,004 0.004 0.005
group ' ' B ‘ ‘
' Southeast  Toms 22,000 10,000 5,000 - 5,200 2,500 2,500 1500
Cu % 0,22 0.50 - 0.81 i 7 Tarzisn 1,00 126
i _ . _
& f Au 0.0026 0.008 0.015 ‘0,015 0,015 0.016 0.02
n o
[1h) H
;%{ Ag 0.10 0.23. - 0.05. .C.031. C.058 0.058 0.03
p-
& |
1 Pt 0.00L¢ 0.004 0013 . D003 G0N 8015 D
Rgroup
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