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IJNI1b.i) STATES 
TEPARTMENT OF TEM INTERIOR' 
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i•• liaihington 

-* • SALT CHUCK COPPER-PALLADIUM MINE, 
PRINCE OF WADES ISLAND, SDUTEEASTEMC ALASKA. 

• by 
- 7 

r••••• H Rachard Gaul 

IN UJCTI0N 
• •,. 

11"he Salt Chuck copper-palla,dipms,mind is on a‘salt--igaber"1,egoon.. 
at the head of Kasaan-.Bayi`Tiince oar Wales' tplandi,,!sbutheastern, 3 

Alaska, about 43 ',northwest Of Ketchikan (oeel•fig. 1). 
The lagoon, known as the 'Salt Phue.,kil,:oiDebs into Kasaan Bay through a 
very narrow channel and. t aci. be entered by small boats and barges.. 
from.aa•hour or so before until an hour or so afterrhiel 
Steamers can operate .to within about 3.- miles of the entrahce. ti). the 
Salt Chuck. The lagoon It deep eno in some places for smell boats 
to remain in it atlow • 

. -
: • : • .• 

- • The properti includes a large number of claims and. two millsites, 
all =patented., which extend north from. the •shore at high tide. A 
mill is located at the head of the lagoon and. the.mine is 'about half 
a mile north of the mill on a 4=11 nearly 400 feet .above tide.water. 
Power for the mill geneiaied partly.:by water :and partly by Diesel 
engine. The mill .has not 'been ope-rated since early; in • 1941, bit it 
is understood th.ttat with-,,some ktprover.rents;::it can tte -2-14.t.i&opetating.
condition: • " 

Timber. suitable_ for general..4ne -and 'Oamic;- use is available near 
the mine, = - - . 

• - • 
Short 'descriptions of •the salt Chuck mine are given: by the 

Wrileats Knopf 2/, Wright' 31, _Campbell and. Mertie j, In 1930 
the Solar-Development Company• examined the property and put in seven 
diamond-drill holes. 

During the winter of 1942-43, E.• R. Gault and. Clyde. Wahphaftig 
made a *month examination •-6f efin - mine, .mapping the accessible mine 
openings, the geology. of the:min." e and vicinity, and. studying the cores 
from the Solar Development Company's drill holes. A preliminary report §:I 
was prepared for Federal War Agencies..-



 

-.

-2--

1/ Wright, F. E., and. Wi-igat, C. W., The Ketchikan and Wrangell 
mining districts, Alaska: U. 4.. B.).r.tey. Bull. 3)47, pp. 125-126, 

.1908. 
3/ Knopf, Adolph, Mining in southeaatorn Alaska, 1910: U. S. Geol. 

Survey Bull. 480, p. 101, 1911. 
S Wright, C. W., Geology. and ore deposits of Copper. Mountain and 

Kasaan Peninsula: • U. $. Geol. Survey Prof. Paper 87, p. 99, 1915. 
11/ Campbell, D. G„ Taladiui .Al`asita•lode deposits: Min. and. 

Sci. Press, vol. 119, lip..''520-522,-.1919.: ' • 
Mertie, J. B., Jr. Lode mining in the Juneau. and Ketchikan 

districts: U. S. Rol. Sui:vey Bull. 714, pp. 121-127, 1921.
GaTilt, R. , and. -Wahrinaftig, Clyde, The Salt Chuck copper 

palladium mine, Prince of Wales Island, southeastern Alaska, War 
Minerals Report for Federal War Agenaiear krestricted., June 1943). 

Tn the summer of 1943, the Burea4 .:6f Mines carried on an explora-
tion program at the Salt Chuck mine which included the diamond-drilling 
of 13 holes. C. T. Bressler was assigned as the Geological Survey rep-
resentative to cooperate with' the =Bureaa ,of Mines during its drilling 
program. • • . . •• 

This report summarizes the r'esUlts. of the. Geologicpl`:S%...rvey1-s -; .• 
31-month,field. investigation and the eologiiQai innterprevaticineNor the., 
diamond-drilling done by the $616tr• Development -.Company. and , by 'the-Bureau:, 
of Mines. 

TY DESCRIPTION 

The mine openings consist principally of. three levels and a large 
glory hole which:narrows downward 'into smaller glory 461e5-iind. the No. 1 
stope (see .to 5). ,-• .and, glory holes..te • Connected 'by 
numerous raisep; ore chutes'; -'kid-'stOpea: • zr.The.portil .at :tb;eiowest ,- -. - or 

..-300, level- Esee7 fig'I "t 's '8.15autlka feet i:above high'...t$.4"akidfakiroximately 
, 300 feet from the mill ores-bins. The man *drift:. of.. tie 300', i s 

1,380 feet long, The west drift of the•306;:level 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 and rejoins the 300 drift about. 1,160 .feet from the portal. 
Prom this easterly drift, the .311 or southeast drift and the 312, 313. and 
314 drifts extend east and. south. 

. . . 
The 200 level (see fig. 4) is...110'-.-feet above the 300 - level and • 

includes remnants of several drifts `around. the small glory holes as well 
as a north drift, a west drift and a drift along the east side of the • -
mine. 

The 200 iiconncted arectly with the 300 level by. a raise' 
from the 314 drift .which operas into the 200. level on the east side. The 



 

 

 

 

200 and 300 levels are also connected by a corkscrew raise from the 
jil -drift which enters the 308 stop; 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. "a point level:is.,ccpnected. 
surface -by a raiSe.,stai rig°:rcim near the raise` 
northeast': corner of 'tiie-30.0'thtdpe;4:.,"Thi.S.,raise.from:the 200 
to the-surface is ,abii.6St'verti•CaIarid was .riot `examined. i-a-aother 
raise starts from -hear'tfie-south 'end ,Of the ,north "drift of the -200 - -
level and reaches the's'iiiface betvven the glory hole and the.i-tripped 
area on the north ore body. 

A. third-i, diek :ficiti•the -'300 level, at the intersection of the 300 
and - .ei.-314 driftS: Opens*iiito "a: ;Stall .gr#Z1Y .cilarab. connects with : 

directly :oel-gyv Ifore.No. 1. .TwO .ore chutes,. one•empty-
ink 'int6 this :stope -and, the other into the grizzly chaMber.-.connect. 
witlt. 7the 201 .stope.`` -The "ore Chute .whi-ch 'empties into the stope below 
glory hole No. 1 is connected with the 200 lev61 by a short •winze from 
the west drift of the 200 Level. Several, openings, and old _ore chutes 
connect the 201 scope with the ....•- ..- An ore chute and, a_notheTi•stcipe! 
opening at the- east •endirof'. The 201 *st'Op4. '1.-sa:zi. to,the. 308..sto.Re* • 

4- • • • 

A fourth. raise from the. 300' level,. Connect.,the313,.drift.wit.„h7 
small:-Stopes below- the' 3.68 stope.and•with the No:. .The. 

- and.No. 5 &topes are-Inaac'essiblbat: ire` directly itpder:gfory..Log_esA;9_,, 
2 and No. 3 respectivelY..: aria an now; filled vvit111 
brokei-i rock,• connect the' No ‘Stope:•6.1• -the.loa..ievel the-f290. 
near the•northwest bide of the stop; under glory:ry hole iv. •-• 

•- The .100 level' iS 90 feet-above -the 200 level. that iethai.ns,9f.
the workings- on the 100*-level is a I20-:foot' tunnel" extending from, t49 
surface to the northeast wall of glory hole No. 1; the wall Opposite 
stope No. 1. 

An ore chute from the north ore body passes under ..th.e.r..ais.e "between 
the 200-level"and - the:stii'fade and empties 'into otl.;the.north 
side of.2the 200 . level ':gioty hole No. • • • : 

THISTORY AND PRODUCTION 
•.«•...•-• : 

The •Sal.t Chuck .nine,- -'-OriginallY 68.11:ecf the .GoOdro: mine and -al.SO known 
as the Joker •gro-ap, -7/ -has-. been Operat;ecf. tfriterillitt,eitly since about ..14f)ol. 
The mine was firSt .operated- by the Goo&rio i i.ning Cbrfpany at intervals • from 
1907 to 1916, . In .1918.__the_.ownershi-p- changed, and the mine was operated' 
until 1920 by the Salt Chuck Company. From 1924 to 1926 the pro-
perty was operated by the Alaska Palladium comVany under the directibn 
of J. E. Chilberg. Since 1935 the Salt Chuck mine has been :controlled by 
the Alaska .Gold and Metals Company under the direction of A. L. Rovdard.-
The mine was operated intermittently frbm•1935 tb• 1941. Since 1941 no _ 
ore has been .m.ined. 

7/ Wright, F. E. and Wright, C. 14., 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 4-919-th0 long 300 drift was completed and since 
then has been Used as the.haulage-waY. 

Total production to 1941, estimated 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 1918 about 10,000 

The approximate. averagv tenor of ore produced, estimated fromArecords 

tons of orevere.shipped 8 Palladium was not known to . Occur in the 
ore until early in 1918 ,8 

Pryiski 

available to the GOlogical Surmey is:. copper, 0.9 percent; gold, 0.026 
ounce per ten; Silver. D,10,..pi1nce per ton; and palladium, 0.053ounce per 
ton. Thes amount of platinum recovered is negligible. The tenor of the 
early shipments of ore,.estimated 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. A. L. Howard, present operator of the mine, reports 
that the pyroxenite ore , thatioas been mined averages 0.94 percent of 
copper, 0.04 ounce'e gold‘per ton, 0.15 ounce of silver per ton, and 0,065 
ounce of palladium per ton. The" precio4s metal recovery has averaged 
about 67 percent according to Nr.'Howardl In 1935 additional recoveries 
of copper and the precious metals were made by re-treating some of the 
old tailings,. 

The ore deposits are in pyroxenite and gabbro utioh form part of 
a large body of instrusive rocks at the head of Xasaan Bay V. The 
pyroxenite and. gabbrp, are large irregular masses '(see fig, 1) . 

,Ta the mine and the area immediately adjacent to it, the upper 
surface of the gabbro forms a steep.. southeast pitching, trough, which is 
filled with pyroxenite. The- rwalls of the trough are nearly vertical, 
and, in places, are overturned. Fingers and lobes of gabbro jut into 

21 Wright, 0. W, op, cit. p1, XV., 
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3 4- -•. . • •'5. 
pyroxenite and pyroxenite• lobes--1,jut, into gabbro.' Stich prgjectiots . ..•

iret.abbridant and. the trough is narrower. 
away froM its bottom in, the- sbtitheria= part,of. the ground openedr.by;the-
pyroxeniJe and gabbro are mo 

. 
mine near the start of the 311 drift.'-tn- this part of the mine gabbroic 
pyroxenite rock and alternating zones of gabbro and pyroxenite,-l: foot: 
to 5 feet. thick. occur -between:massive pyroxenite and:massive gabbro -so 
that the locatioli,of ;the _boundary la's shown'pn _figure 5 is approximate.: 
In general, elsewhere in the -mine, V the boundary between gabbro and. 
pyroxenite is placed -within a zone not more .than 1 foot wide, 

The portal of the 300 level tunnel is in gabbro. At about 40 
feet in from the portal pyroxeniteIS 'exposed and the 300 drift continues 
in pyroxenite for 620 feet to a point where gabbro !is again exposed. 
This gabbro is •part of the--same='-gabbro bo _as thatat.,the southern 
limit of the 300 _drift shown figure-15-. - • • . 

.. _ . . .. . 
North of _the glory .hole,- acrosd i!'i) . area',(iee. -fig.,..-.I) ;..is:a - -- -

group of knolls and hills .underlain•by gree,nst,bne. .• reenstone:_paso ,/' ,-1-` - ' . • 

crops 014 near the north:and. east --sideS'of_:-the'lak0 .past of4he-g.lery --,-• 
hole. The. contact of _ the: greenst one- and gabbro is C- `Oncealed4 ,,, ::.. :7 '1', 

anall fine--trained basaltic dikes, and thin, light :-colored dikes, 
possibly aplite, cut the other roclis t Pasic dikes are, exposed ,i).„-.tiae'l 
western. part ,of the mine at ,intervals from the surface ,to. the 
These may be Parts of,-a single dike. 

. • . 

11.6 pyroxenite is cork :green' and coarse grained and, contains - .• 
pyroxene, jordba.bly apgite;-,as the principal' constituent. The pyroxenite 
also contains .minor.,a1D9unts'. of. feldspar; it.gnettte a..-common'accessory • 
mineral, ,locally mitring- up almost .10 percent of the roCli. chlorite 
and epidote are common alteration minerals in the pyroxenite.. the typical 
gabbro is dark gray and ,coarse--gra.ined, -"Cont4ning -feldspar: and pyroxene 
in about 'ebual pr000r,tions•. The gabbrdic pyroieni.te- _contains more feld-
spar than the norm4,,pyroxealite., but ,̀ 1ese- thap'lho typical_ gabbro. South 
and west pf' the glory. bale ; :the- gabbro'-apiarentlY grades into a lighter 
and finer-grained rock which for the purpose of mapping is called- diorite-
(see fig. 1). An. altered-gabbro, :15..gliter;cblorp,d. than the .typical-gabbro, • 
and containing.appreciable*.amountt- of pykte, `ip exposed .in the northern " 
1140 feet of the ,300 drift,. at ,:the north:end 'of- 'the north drift on •the:200 
level, and. in several drill holes (see. fig, 6). 

• 
The gr`eenstone is a fine--grained dark gr6en or brown_ rock locally--

containing phenocrysts of augite. and fragments of porphyry.; Throughout. 
the mine and. vicinity are bodies of altered pyroxenite and gabbro, andl 
gabbro'and pyroxenite pegmatite.- T- • 

Many faillts with small displacements can be traced through the mine. 
Some of -these faults are 4 inches to 24 inches thick and in t4 .e.Aroa of- the 
mine workings contain considerable carbonate and `chaldopyiite in addition., 
to fault gouge. 

https://pyroieni.te
https://openedr.by


 

 

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 workinqs 0ther small-faults and - many fractures,.
are present throughout the mine and some contain carbonate veins, aplite, 
or very thin basic:dikes:1 All faults that cut the gabbro-pyroxenite 
contact displace it for short - distances. 

The gabbro and pyroxenite appear to be almost contemporaneous 
differentiates .of the- sane magma, The gabbro, is considered to be 
slightly younger and to have r intruded the pyroxenite. 

- • ORE' DEPOSITS 

• General statement 

The principal ore mineral at. the .Salt. Chuck mine_ is bornite. Small 
amounts of, chalcopyrite 'are locally associated.wAh the bornite. Chalcopy-
rite is the prinpipal 'sulfide -mineral in the mineralized fault zones. 
Small flakes of native copper are widespread.throughout: the mines but are 
too few to be economically important. Chalcocite and ,covellite have been 
reported as alteration produdts, 10/ and-copper carbonates stain some 
weathered surfaces 'and fractures. Associated with the copper:sulfides 
are recoverable amounts of gold, silver and palladium, as well as a little__ 
platinum. 

• 
Pyroxenite ore and, gabbro ore are recognied. In'-the higher-grade 

pyroxe-nite ore the rock is 'eut by maxV.small fractures -extending in all • 
directions, some.' of ;which are slickensided.but show, little displacement. 
The .bornite is irregularly distributed as disseminated grains Wand patched 
along the .fractures 'and in the rock' between the fractures. • In the lower-. 
grade pyroxenite are the rock is m-_,re massive- and the. bornite commonly 
occurs on -fra,cture surfaces without penetrating far .into. the pyroxenite. 

Me...gabbro. ore is generally of lower grade-than. the. pyroxenite. ore; 
and. the sulfide -minerals are finer. grained and, more. uniformly distributed . 
through .it. ale gabbro ore is less fractured than•the -pyroxenite -ore, 
and. the sulfide. minerals are not restricted to .fracture surfaces. -

The drill holes and. the mine exposures indicate that the bornite• 
within the ore bodies is. very irregnlprly.." diitributed. -. The ore -is  in. 
small shoots randomly. arranged in the ore bodies.-with lean and barren 
rock between them. , 

The glory -holes and. 'stapes (see figs. .2, 3 and-4) .probably represent 
the general positions and Shapes of the ore-bodies - which have been mined,. 
In detail the ore bodies -probably were- smaller than. these openings surest • 
and contained ore shoots and :barren zones, Several 'small-patches of ore 
in stope walls and small pillars represent remnants of these shoots. 

10/ Knopf, Adolph, op. cit. 
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The ore bodies were, more• or- less pod-saped, generally with 'their longest 
dimensions pitcliin steeply 'southeastward. The ore bodies are smalleris 
and More . irreg-ular .in the • southern', part of the :main workings.. Descriptions 

• •of the ore _which ha.. :been mined- suggest. that the.- ore was richest near the• I .

-center of each_ shoot.--

North.-ore -.body 

. , that Crops out:: northwest, of glory hole No. 1 ( 3)The galtra ;• -. -
contains disseminatedgboinite-and some ,cha.log.pyrite and is known as the • 

•'north. ore body. ore 3s-leaner toward the edges of the outcrop, and 
barren gabbro is exposed in the ore . chute connecting the •north ,ore body 
with the 200 level.: ••-• • -

Loyi-grade : ore,:isa ex •S'ed: in portions of the raise leading to the 
surface" between the north ore body and••the glory hole -froth-the COQ 
level.. The downward- oontinUatiOn*Of :the. gabbro:of the north 
exposed in the north ;drift,',of the 200 ,level. 4 
scattered grains ;in the. otherWise„ ..tyPiCal..ga:bbrcy. and 'containing 
disseminated_ pyrite only near 'their 'contact ,at-rthel north end :of.-this 
drift. Normal gabbro,tand-; gabbro containing.. pyrite:* are also eXpOseci-,in 
the northern ,part..ef the:.300 'drift belew the ••nerth ore body ,but no .borntte 

.is "recognized *there. :These exposurs - ori. the 200 and 30G-leVels suggest 
-that :the north ore body extends only• to about the 200 level. 

Middle ore bod 
• 

The' ore exposed :betAeen 'the, 300, VI and 314 drifts - (see fig. 5), 
here- called the .middle :ore body, apparently . is -.the - continuation of the 
ore mined from stOpes- No:. 3 .and No: 4. " • 

Southeast ..ore .:body.: 

- The, gabbro'ore southeast Pr .1.1.:drft just-..east of the 
pyroxenite-gp,bbro.:c9/Ttact .,( see fig:" 5) designated as the southeast ore 
bpdy, appears to be the continuation of the gabbro ore exposed on the 
south side of the 308 stope 

;•:.: • 
Other bornite occurrences 

At the southv.iest -end of -the g1oi-7.- hole (see fig!3), in parts of 
the No. 1 stope and in .a raise in the roof -of the '2.01 stope at its west 
end, bornite is disseminated - through the.. gabbro. .The :pyroxenite 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 borriite grains. 
These bornite occurrences are near the contact and may represent lean 
portions bf the ore body mined out in the western part 9f the 201 -stope." 

. -
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A number of outcrops east and west of the mine have been reported 
to contain bornite 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„.:3cattered 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 contain bornite, - A few grains of bornite mere seen in specimens 
which presumably,come from these trenches. The pyroxenite also contains 
a little bornite a feW hundred feet farther to the .east.. 

• 
Several gabbro outcrops, 400 feet to 700 feet west of the glory hole, 

(see fig. 1) contain scattered grains .of bornite. J3ornite is disseminated 
in the pyroxenite:outcroP iabout '4190 feet west of the ;glory hole 

small aditi, about 1,400 feet southwest .of the, glory hole are 
in ga.bbro. The -upper-a.d.it, which 'is partly Caved is about 30 feet long 
and entirely in ga.bbro. The 1pwer adit 5,s 115 feet _long, and :has two 
port side drifts and - two winzes now fillesi with water..- About 15 feet 

from the face of the lower adit is a gabbrO-pyroxenite ,contact, which 
at the' surface is a'short distance north and uphill from ttle. adit portal. 
Low grade gabbro ore is' 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 _sho4i'by the Wrights 11/ as west .the glory hole. 
The bornite-bearing rock is exposed in a trench and a...small pit. The 
bornite occurs as irregular stringers and small masses which fill fractures 
some of which also contain aplitic material. 

Three small magnetite :bodies 1 .foot :tA7A 2 z Aet ..across _ and at -least 
20 feet long are exposed southeast , of. the glory 'hole., 1-.9ne. body is -in.:' 
pyroxenite and the ' other- taro are in gabbro.2 :They .ar'e.-not -of economic-f. ..importance -.- ; 

Structures influencing pre deposition 

The deposition of bornite in, the ore_bodies apparently 
was controlled by the gabbro-pyroxenite boundary and by fractures and 
faults in the steeply pitching, pyroxenite-filled gabbro trough. The 
pyroxenite in the mine and immediate vicinity may represent a local 
center of differentiation. The bornite - was deposited from rising therma 
fluids, which 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
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j ,-

he - ore-bearing fluids followed - the contact and 'sorea.d into the 
fractured -pyroxenite and into less-fractured gq,b0....-1he more promi-
nent ,fault zone•si lAt,i.,44zia-1-;r1s*JItietalli zed. pilfiCiki5-ally with chalcopy-
rite* seem to -havebee-fr the malLl channels for the dispersio4r.:Pf. the 
copper--bearing fluids to the smaller faults andfctures 
to the microscopip frattures ze,ported by iviertie ---L2j. The -ore' shoots 
are not bourid-diibi-te- inain faalt zones but ins-tead seem to lie near 
them. , . • ' - .. 

The bornite. in gabbro mad, pyrox-enite east and west of the !glory 
hole is generally near a. gabbro-Pyroxenite contact, _The oonfigiration 
of _the contract at these placeg, appears similar to the configuration of 
the boundary in theinine. .' . ` -1*-•- ; , 

-- ... ---., 
- P'Fault zones gocpp'...able in si to those in $1_1,e mine cut many out-

1:y1nd- outcrops but.,:the faults disttnt--from the mine are not mineralized, 
or are only slidatly ininerali zda. with- carbonatre.and sulfide minerals. 
This lack of mineralization of outlying faults'..s4gests that boTnite 
mineralization of pyx:oxenite and. gabbro away from the mine is not of 

. • ,- -,
great'sigAificance. 

.. . . . _ ,..,
G$31.-DGIC 11=EBMTATION OF Talt.LIAIG TESTS -...,, 

r • '.';'_', 
The drilling pri?gram of the Solar,Development Company aoparentl,y 

was intended. to explore the extent .of ore at the 00 level and the 
continuation below the .300 level of the ore between the 300, 313 and 314. 
drifts. The cores from holes drilled by that corgpany were..logged and. 
the direction? of the, ;drill, 'holes were - deterMinecl'ipy the VFeoloe.cal 

,.,'of .1942,--194-3.:: The-texplor-
.•Ueblogià1Urvy .:w-as designed to test ,the rth, oreo.ween 

the 200z level *Ena, the-13urface„-i.th id.die ore bopy:belo* the 300 ,level 
an the , southeast orebody-above:: and btlow-ther300 ley1 The drilling 

...prograM of 'the Bureau, of Mines: in.."general.-followed;111.ose-xecoMmendations 

•Survey in the ,,i-inter* aticin• recdonlOnded..by the 

and. lo inc]d.ed four bo1es .d.rilled from the erid. drift or 
ihd 615 level 

-• 
,.•„ .• . • . .•-. -; 7 

. • 

ko:
r 1-e J- r 

• 
-op —. cit. -•.• • • 125 - - • 'm • ."-• . '•.

• • " •• 

9ault •., =ma 4.g,, Clyde, -cft. - . • - . ..• 

• • : 

https://the-13urface�-i.th
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Data on the Solar.. Development Company and the Bureau of. Mines drill 
holes are given below. 

••:;;. yDeecriTitiono of diamond-drill hca'es., Salt Chug mine 

Drill 
• • 

:• in feet Bearing Inclination 
-,4 • 

87.0 S W .4:20 15' 
118,0, "'S 760 15' 
`3.14:,3 T 330 W +30.00 

W 4° 15! 
350 W.83.(5" -57° 

140.0 iT 67°:W Middle 
B13 
1314 94,t1, ..3.0' fZ4 • Southeast 

S • 99 Southeast 
Southeast 

' • 1,331.6'.''. .3&° E -429 301 Middle 
IT 330 W 4270 North7, 149.0 IT ZS° W North 

S2 188.0 N. lb° -E.4: Middle 
/5o • tS3 'R . Middle 

IT 40°, Y. • 
S.5• 180.0.;<:_..: •t5.-
S6 

-11?57E 

, The; ts :of 91e. rpotith-- 'bre ',body •( see \inferred -from the 
data obtained.'•fram cirei,,and. exposure; can the..i - siirfaCe and in...the 
mine. ',The', north ore:boct-ris t"-.)5y_ ,the .33tIfeau.cif r ues drill holes 3317 
and 13..E . oAmate,41ocation ofti*• aPpe-.• 
-the 13PPei'.-• lower:.boundarles- ore body and With :the surface. 
exposures (see fig; 3) :441diate 'the dip of the boundaries. They also. 

;indicate _that ...the width of the ore body_between the surface and. the 200 
level-, in a northwesterly direction;--is about the same 'as the width of 
the ore body exposed-at- the surface . .the -vest end of the stripped 
area (see fig. 3) the gabbro,.'sceintairis only scattered, grains of bornite. 
i the east end. bornite is rather, uniformly disseminated thrOvitl the 

gabbro, The west of-the north ore body is drawn approximately 
under the west end. of the stripped . area. The east limit is inferred to 
extend a, short distance 'beyond the east end of the stripped area. 

It is unfortunate that the ground below the east end of the stripped. 
area•was not tested. by a drill hole. Althoug;a it has previously been 
stated that the north ore body continues Only to abbut -the' 200 level 
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(because of certain exposures on the 200 and 300 levels) there are 
no mine workings east of the6e exposures and scattered bornite grains 
occur in gabbro near the porter of the 100 level (see fig. 3). It 
is possible that the north ore body may pitch at a moderate''angle te) 
the east and continue beyond. its inferred limit ia that direction. 

-• -
In the-drill:holes inclined below the 300 level see fig. 6) it 

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 bodl.es. 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, seqtiona2, fig. '7). Similarly holes 
could be drilled whose cores would show considerable ore and yet the ore 
shoots cut by the holes might-be quite:narrow (see' hole 3, section 12, 
fig. 7). 

The middle ore body is cut by drill holes:32, BA, 1313, 316, and BB:. 
The inferredi -Limits as``interpreted from the data obtained from the drill-
cores:ara mine: exposus-are shown in figures 6 and 7.- Hole 32, Shows ' 
more--ore than any of theother holps from the 300.1evel•-,:The- eonfiguration, 
of the middle ore body as hearly as can be determined from the drill 
holes is that of ,a tabular"pod-likq body, ,rith its longrdimension rem-
tending 'northwest,;southeasT and pitching to the south (vee section through 
DOHA, fig. 6 and zeotions .2-8, fig.. 7). The distributiop of Zre shoots 
within 'the ore body is unoe'rtain but comparison of the sections- in fig-
ures 6 and 7 with. one another indicates that some shoots-may be•Sheet-
like bodies about.parallel to the lgng direction of the body. The north-
east ore body is, smaller th6n the middle ore bodYr and is cut by drill 
holes 8I4, B15 and. 3:4g. Hole 315 contains, sMalls ahounts- of copper along 
much of it's extent, as is indicated,byithe analYSes, a14 seems to lie near 
the ehste'rn boundary.. of the ore body; Drill hole: •S5 is barren and te-sts 
the ground east of the middle ore body and:below- art of the southeast 
ore body.. . 

a i. 

Drill holes S6, S7 and 38-test-the ground approximately belowIthe 
bornite-bearing exposures at,the surfQ,ce over the end of the 311 drifti, 
Traces of bornite.in:zabbro occur in 4ole S6 only. This gabbro As. 
probably : part of the gabbro containing *scattered bornite in. the- . drift-..311 
about 10 feet south .of the collar of .hple 86. . : • • 

Drill. holes 33,.34, 35 and B12 explore the west side of the pyroxenite., 
lying in , the gabbro trough at the 300 level. Holes B5 and B12 contain 
bornite; hOle 312 contains about .20 feet of pyroxenite ore. The fault 
zone at the end of the. west drift contains some native. copper and bornite. 
The ore in hole 312 is perhaps a continuation in depth of the bornite- -
bearing zone ;at the southwest end of the glory,hole'and in the roof of the 
201 stope.-

Drill hole S4 shows the continuation northwestward at the 300 level 
of the gabbro containing disseminated pyrite. 
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The analytical-data furnished by the Bureau of Shines and, the Solar 
Development Company of samples -of .the ore remaining in the mine are 
presented in table 1. 

Table 1 

. Analyses of ore; Salt Chuck mine 

•Channe), am-ples (see fibs. 3 and. 5) 

- f,ength of 
Ore , sam16,1*:in .012. (%)- Au (oz. Ag (oz. Pt.:(.oz. 

Sample Location body , feet' per ton) per. ton) (per< ton 

• . .B-T (1) Surface 15. ..25 0.01 0:15 
13-1 (2) 311 drift s,outheast 10 'tr. 0.01‘.::-.......:: ', Q.:10, • ..: . none

•.. • nB-2 •• •10 ' 0.33' :"0..015 :::: ;0.42, .none 
2-3 -.-10..::•- • : 0!56. i-:'- :07.015 -.:.,.....• -.0.14 .0-.015 
3-4 ;10• '-':- 0821-: '• - •0- '01 ...' .0 10 -0,.oz-. .. .. • - - - * ..-- .- • .:: 3.... 
13-5 313 drift- _ ....6, '''''.- 2.:31-' "-:-',- 04.15, ... 0,.93 - - •...,t.... , 0.11 
B-6 300 level .j.5 ' '': 6:(j '7'- -0..01...: .:::_,, 0.10 : ,,......,. tr. 

. nB."7 314 drift • r•• • 6 --0:64-'' •-• 0.-05.h:), -.0„25.,.. 0.05 
j . • „.. 

• 
(1) Sample takea•- 1y.. Thorne, sli3iii•eau of :Hines., '-.194,2,,-(s.e.e fig.. 

-(2) Samples 3-1 .through.B-4 _taken byS. P. • Bolt. :and. Thorne, 
Bureau of mines,, ?.9,42.(See fig. '5)1' 
Analyses of .sq41,ples B•71. .:through B7 • by Smith .and. Emery.,: 1JoS Angeles.1 

•-• . 
ascellaneous 'Samples' -; 

3-8 (1) mill heads 0.17 '". -0402::i ..„0-426. • 
13-9 concentrates 35.45 0.88 5.64 1.•22:.`, . • 
3-10 0,13 0.01. 0.11 tr. .. 
Glort- hole ore (CanfiDbell) •1:92"- :.. 0.41 
150-foot level, (Campbell). (2) -0•;07 0.184 
Concentrate (Campbell) (2) :1:17 • 4.60. 

.. • . _ 
(1) Samples 3-8 to B-10 iaken *by 'S; P. Holt• and ,L. Thorne-.: 

'Bur eau of Nines, 1942.. 
• Analyses of. samples B-8 through /3,-10 by Smith•and. Emery, .Los Angeles! 

(2) Campbell, D: 

https://Pt.:(.oz
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Solar Development Co. drill holes (see fig. 6) 

Lenth of 
Ore. ____sample_in Cu (%). . - -

Sample Location body feet per ton) per ton) 

S-1 DDH No% 2 middle '3 . .0,24 tr. tr. 
Is IIS-2 5 a.14 0.03 0,25
1: IIS-3 5 0.39 0.02 0.12 
II ItS-4 5 nil ' tr. ':-tr. 
II ItS-5 5 0.49 - tr. . 0.12 
ii tiS-6 5 0.90 -,0.04 :- o.24 

6-7 It • . tt . 5,.. . 0,28 . -tr. ' tr. 
11.S-8 I 1 5.50 0.06 1.30 
it IIS-9 0.5 1.04 0..04. 0.48 
It IIS-10 5 1.02 tr. 0.10 

S-11 n II 5 0,22 tr.- 0.10 
S-12 It 11 5 0.79 -tr. 0,20 
S-13 11 It 2.5 0.60 - 0.01 -0.17 

Bureau of Mines drill holes (Se'efigs. 1;' 5- 6) 

Footage CoMposite sample' 
Drill Ore along Cu (%) Cu All (*: Ag- .( oz . It. group' 
hole body hole percent per ton) per ton) (oz. per ton) 

BA Middle 20-25 1.731 
tt 1? 25-30 . 1.50 ) 
11 11 30-35 0.58 ) 1.15 :tr • 0.20 0.13 

11 35-40 1.03 ) 
tt It -40-45 0.93 ) 

tt .it 65-70 0.55 
, 4 ' 

B4 50-55 0.15 0.15 . O. aa5 0 09 0,015 

B5 35-40 0.18. 0.016-(2) tra::.- 0,09 0.018 

B12 25-30 1.40 ) 
It 30-35 0.63 ) 
11 35-40 0.20 ) 0.65 -be03.5 0.61 ..0:052 (3) 
It 40-45 0.35) 

B13 Middle 5-10 0.25 .) 
is 11 10-15‘ 0.50 ) 

15-20 2.53 ) 0,86 0.02,5 0.46 'none 
11 II 20-25 0.20 ) 
n . 0 25-30 0.83 )
ft n 30-35 0.68 ) 

(1)Analyses of Bureau of Mines drill cores by-S-11th and Emery, Los Angeles.' 
(2)Percent of Cu in composite as reported: reason for difference With percdnt 

of Cu in core not known. 
(3)Palladium indicated. 
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Drill Ore 
hole body 

Footage 
along 
hole 

(%) Cu (%) 
Composite. samples 
Au (oz. Ag (oz. 
per ton) per ton) 

Pt. group 
(oz. per ton) 

B-14 Southeast - 5-10 
If 10-15 
If -15-20. 

0.85 ) 
1.48 ) 
1,33 ) 

1.26 0.020 0.03 0.013 

B-15 
tt 

It 

11 11 

It 

It 

Southeast 
11 

11• 

, It 

11 

It 

, 

0-5 

10-45 
15,-20 
.0-25 
25:-30 
30-35 

0.12 ) 
OA18 )
0.08 ) 
0.13 ) 
0.15 )
0.20 ) 
d.33 ) 

0.16 0.005 0.62:: tr. 

11 

if 

It 

1! 

11 

11 

tI 

TI 

11 

It 

it 

11 

ft 

;3-40 
'45-50 
.50-55 

55-60 
60-65 

.. 65-70 

0..20 ) 
0.45 )
0:10 ) 
0:18 ) 
0.10 ) 
0.20 ) 

0.18 tr.,•• 0.05 

,-• 

0.005. 
• 

11 11 90-96..5 0.10 

B-16 
II 

11 

ft 

I1 

11 

If 

11 

If 

TI 

It -

Middle 
It 

If 

11 

tt 

11 

11 

Southeast 
II 

11 

'If 

11 

40-45 
45-50 
50-55 
55-60 

- 60-65 
65-70. 
150-155 
155-160 

.160-165 
165-170 
170-175 

0.08"). 
0.05 )
0.08 )
0-.05) 
0.05 ) 
0.08 ) 
0.88 ) 
1,85 ) 
1.55 ) 
2415 ) 
0.50 ) 

0.07 

1.39 .0:050 

• 0.04. 

0.20 

• !" 

'0.015 

none (1) 

B-,17 
II 

11 • 

North 
It 

It 

50-55 
55-60 
60-65 

0.20 ) 
0,28 ) 
0.20 ) 

0.23 
6 
.-

,none 
• 
• 

none none-

II 

it 

11 

it 

11 

11 

11 

It 

70-75 
75-80 
80-85 
85-90 

-,90-95 
95-10o 
100-105 
105-110 

0.30 ) 
0,23 ) 
0.20 ) 
0.25 ) 

.0.35 ) 
0.23 ) 
0.23 ) 
0.35 ) 

0.28 'none - none none 

(1) Palladium indicated. 
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Footag.e. Composite- sample 
Drill Ore along Au (oz.,' Ag .(t5Z. group 
hole body hole- per ton) per tpil) • . (oz. per ton) 

B17 North 1107115 0.15 
ft 11 115-120 0.52 
tt 11 120-125 0.35 
If If 125-130 9.30 tr. 0.13 none 
tf 

IT 

11 

ff.. 

11 

if 

130-135 '0..25 ) 
135-140 0.33 ) 
140-145 0.30 ) 

11 If 145-150..0.45 ) 

11 150-155 0.23 ) 
11 11 155-160 0.30 ) 
11 

• It 

fl 

ff 

160-165, 0,23 ) 
165-1701.0,15 ) 

ft if 170-175.0.20 
fi .11 175-180' 0.13 
IT - 180-185 0.08. 
ft 185-190.pao 
ti • 190-195.. 0,13, 

ff 195-200. 0,1q 
If 200-205 .0.10 

B18 
ft 

North 
11' 

4-10 :0f25)
10-15 .0.26-) 
15-20 0.20 ) 
20-25 , 0.20:) 

Ti 

TJ 

11 

11 

11 

If 

25-30 . 0.35,) 
30735 0.41 ) 0.43 
35-40. 0.66 ) 

0.010 0.'03 none 

11 

ft 

if 

11 

40-45 
45-50 

0.45 ) 
0.30 ) 

It ff 50-55 '0.58-) 
It 55-60 0.45 ) 

BIC North 65-70 ) 
70-75 0.98 ) 

if 

IT 

11 

ft 

75-80 
80-85 

0.55 )
1.10 ) 0.91 0.010 - 0.19, none 1 

Ti 

ff 

11 

ft 

85-90 
90-95 

1.12 )
1.41 ) 

If 95-100 0.80 ) 

(1) Palladium indicated. 
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Footage Composite sample
Drill • Ore along Cu (0 Cu (%) Au (oz. AgH(Oz. Pt. group 
hole body hole per ton) per ton) (oz. per ton) 

B18 North 100-105 CD, 94 
105-,110 0,18 

11 1257130 0.30 ) 
1307135 0.10 ) 0.19 tr. 0.25 none 
135-440 0.18 ) 

BE Southeast 90-95 1.30 ) 
100-105 3.20) 2.28 0.04 0.41 none (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 average of metals contained in the-ore, calculated 
from the analyses of the drill cores and channel samples are given in 
table 2. The average copper and precious metal content of the totalrvolume 
of rock within the inferred limits of the ore bodies is also-given in 
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 Manes' 'composite and channel 
samples and the Solar Developrent Company's drill hole No. 2. The average 
tenor of the platinum group is calculated from the ,Bureau of Nines' samples. 
In view of the comparatively fey analyses for the Platinum group, the 
average tenor given in table 2 for the north ore body, at least, may be too . 
small. 

Table 2 

Average grade of material in ore bodies; Salt Chuck mine. 

Bornite-bearing Ounces per ton* 
material Cu % Au ../t Pt group 

North ore body 0,55 0.004' 0.08 none 
Midi- 0.92 0.26 - 0.00413e ore body 0.025 
Southeast ore body 0.50 0.008 0.23 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 

0,10 0,0018Southeast ore body 0.22 0.0036 

https://Midi-0.92
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Tonnage 

The lirits of the ore bodies as shown in figures 4 to. 7 are 
inferred from data obtained from the drill cores and mine exposures; 
frol_ observed and inferred geologic features such as the relationship 
between ore deposition and fractures and the position of the s-anro-
pyroenite boundary in the mine; and from the size, shape, attitude, and 
froi distribution of mined ore bodies as indicated from the stopes and 
glory Doles. These limitS are not considered to be the limits of bornite 
occurrences. The depth of the middle• and southeast ore bodies is in-
ferred to be about that of the lowest point reached by the drill holes. 
Small amounts of bornite have been observed or reported at several - -
-)laces in the mine other than those in the three ore bodies, such as at 
the end of the west drift on the 300 level, in drill hole B12, and in the 
311 drift, but the geologic evidence at hand does not warrant inferring 
ore bodies at these places. 

The approximate tonnages of material within the inferred limits of 
the ore bodies as calculated from the sections in figures 4 and 7 are; 
north ore body, 168,000 tons; middle ore body,61,000 tons; and southeast 
ore body, 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, distrfbution of bornite-bearing rock in the 
ore bodies, then the ratio of tons of bornite-bearing rock within each 
pre 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 tonnages of bornite-
bearing rock in the north ore body is 153,000 tons, the middle ore body, 
20,000 tons, and the 'southeast ore body, 10,000 tons. 

Using, the same assumptions made in calculating the tonnages of bornite-
bearing 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.A. percent, 0.6 percent, 0.8 percent and 1.0 percent or more of copper 
in each ore body are given in table 3. In considering the tonnage figures 
it should be kept in mind that the ore shoots within each ore body are 
irreular in size and distribution. 
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Table.3 

Tonnage and grade of ore;.Salt ChuoL'mine 

Cut-off :pant (percent of copper) 

Ore Metal Total. All bornite 
boOr inferred bearing rock 0.2 0.4 0. S 0.F . 1.0 

volume. 

-Tons 16e,000 , 153,000 121,000 /7o,000 --2,1;000 20,000 8 00' 
rbrth 

Cu % 0.50 0.55 0.65 0.03 1.05 1.09 '1.23 
.-, 

O Au 0.0035 0.004 0.005 0.01 0.01 0.01 0.01 

•0, As-- 0.07 0.09 0.07 :0.107. 0.18 0.15• P )
r 
o 1 Pt. 

group none none none • none .none. , none none 

Eiddle Tons 67 000 20 000 20,000 1,c,000 12,500 9,700 6 800 

Cu % 0.31 0.c.;2 0.92 1.03 1.20 1.51 '1.76 

i Au 0.0004 0.025 0.025 0.03 0.031 ° 70.032 0.033 
c, 1 

0 0 Ag 0.007 0.26 0.26 "--1 0.32 0.33 0.28 
, 0-1-, , 

6 Pt. 0.001 0.004 0.004 0.004 0.004 0.004 0.006 -
group 

Southeast Tons ,000. 10,000 '..,200 2,500 2;500 4500 

Cu 0.22 - 0.50 . 0.81 ;1 .14 1.1.2 .1.,42 1.t.6 
0 

( Au 0.0036 0.008 0.015 :0.016 0.015 0.016 0.02 
0o f 

Ag 0.10 0.23 • 0.09 :.031 0.050 0.058 0.03 

1 Pt. 0.0010 0.004 0.013 r) 0.013 C.013 0.013 
' group 

January 1945 
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