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copper deposits  at the Rush and 9 r k  Mine 
and Venus Prospect, Prince of Tiales I s h n d ,  

Southsas t e rn  Alaska 

L, A. Warner, R. G. by, and G, M, ~ l i r r t ,  Jr. . 

The Rush and S+own mi ie  and t h e  Venus prospect are k a r  the head of 
Kasaan Bky about 10 miles northwest of the village of Kasaan and about 45 , 
dies northwest of Letch ibn ,  the nearest por t .  (See fig, 1. ) They are in 
an area of moderate relief In 7ihicl1 some h i l l s  are a U t t l e  more than 5 0 0  
f e e t  high. Much of the area is covered 1~5th glacfal  drift and dense 
vegetatipn. Muskegs are numerous. Cutcrops are scarce and are confined 
mostly to steep dopes,  stream beds, and places where development work has , 

been done on the o r e  deposits, Topographic, geologic, and magnetic surveys 
of t h e  vicinit ies  of t he  ore deposits  were made by the Geological Sumrey in 
1943, and a brief examj,mtion of a portfon of the undergsoundvrorldngs a t  
the  Rush and Brown mine was made in 39U. 

The ar& is. underlain ,principally by greens tone wlzlch has been 
intruded by b'odiss of pgrroxentte, gabbro* and diorite .  FpUat ion  in the 

> greenstone is obscure, ![&st , of the iritmsive bodies trend northmsterly. 

The principal ore deposits are Gkins containing c ~ B i l y  pyrite, chabcapy- 
- rite, and m h a t f t e .  A f e w  deposits of copper-bearing magnetite have bsen 

+ 'found. Most of these are mall, but a Urger one a t  the  Rush and Brawn'rnine 
has been mined f o r  .its copper 'and precious metals. 
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. . . . 
Location; Histor:., a n d . ~ o d u c t i ~ n  , . . 

' . 
The h ~ h  and Brom mine is about 2$ miles northm'st ~f t he  nearest open 

water, (See f i g .  1. ) A salt-prater k g o o n  kncrm as t h e  'Salt Chuck extends 
to d t h i n  a mile of t h e  ndne and can accofilmodate shallow draft boats and 
bargea at hlgh tide, . . ' P... 

C :., . 
The debcsit was'discovered, about 1900 by U. S i  9ush and h i s  :xlrtner, 

, . ' kveloynent wort was begun dn the pr operty i n  1 9 0 d  and. ore was mined ! 

almost cofltinu'ously fmm 1906 tb 19:.3, first by the Alaska Copper C o m y l  
and ;later by U. S* Rush,  the' mner. During most  of 'the inteGval in ~ihich 

,PI . e 1/ liright, C1 8,, Geology and ore deposits of Copper Lcuntain and ~iasaan 
Peninsulat U, S. ~ e o l ,  Survey Prof. Paper $7, p*: 9@, 1915. 



the mine was operated, diffi,cuPty was experienced in finding a satisfactory 
smelter to handle t h e  ore and accsrdtng to 'U. S. Rush this was one of the 
principal causes, together with a slump i n  copper prices, fnr suspending 
operations in 1923. 

According to t h e  records of t he  Geological Survey, the ndne has yielded 
a t o t a l  of 42,743 tons af ore containing gold worth $136,820, silver w o r t h  
&31,495 and copper worth $706,109. - b 

In 1929 the Solar &velopment Corrrpany, a subsidiary of the Consolidated 
Mining and Smelting Company of Canada, %oak an option on the mine and is 
reported to have shipped a small amount of ore. The mine wae unwatered and 
U8 samples of the ore were W e n .  At present t h e  property is held by t h e  
Alaska Gold and Metals Company and is managed by A; L. Howard of Seattle, 
Washington. 

, . Ikv'elopment 

The riine workings consist  or  a g l o v  hole about 100 feet deep, a 200-foot 
shaft, and e series of l eveb  connected by a arorking vdnze'which extends to 
a vert ical  depth of more >ban 400 f ~e t. (See figs . 4 and 6 .  ) A crosscut 
connects the bottom o w  haft with the 200-foot level  from which t h e  workings  
winze was sunk. An I. shaft extends from t h e  surfAce to the 200-foot 
level. A l l  of the mine below the 200-fclot level is flooded* -.  

A tunnel knotrn as t h e  ~ a k i l l  tunnel was. rdriven by %he 561ar Develop- 
ment Cwnpany towards the worldngs from & post 1350'feet east of the shaft. 
(see fLg. 2.) .#The' tunnel, l&ich is about 250 t e e t  lower than the col la r  or 
the  shaft, was designed to intersect the mine workings at' about the 300-foot 
Level., The tunnel is, 1290 feetic Long and' '(rpould have t o  be extended about 175 , 

fee t  to intersect  , the .  .mine wpr)dlngs. . , 

' 
. I 

I . ' '  I 

The country rock on both s i d e s  d f  t h e  tunnel  has been explored by sebsral 
dfamond-drill holes. (see fLgnr. 3 and 4 . )  Hale SDC-1 was d r i l l e d  by t he  Solar 
Development Company in 1930, Holes 1ZB-ll -5$ -6, and -7 were dri l l ed  by the 
Bureau of Bdines in 1943. Hale RB-7 encountered an opening, probably a fault ,  
through which the w~rkings drained t o  the 200-f 00% level. , The r e l a t i o n  of 
the diamond-drill holes to the vei'n is shown in tne ,.is'ometk.ic block diag~am 
(fig.  4 )  comptled from maps *fished by the ConsoU&ted e n i n g  and Smelting 
donrpany of Canada. , . 

Geology 

The principal rock at the Rush & Brown mine is gmsnstone, which is thought 
to ltaye baexl derived chiefly from andesite, Howeverp quartzitic and conglomeratic ' 

* .  mterial. were noted in places. From observationti elsewhere on Xasaan Penimfuh 
it is thought that these clas~lc mnnt&ials are remnants of a sedimentary 
sequence of Fobable Paleozoic age. k i n g  Bdeaoacic t h e  the Palebzoic rbckrs " 

are believed t o  have been intrudeti hy l a rge  s i l l a  of andesite, int-wsion 
havix  been so complete in t he  region qf Kasaan Peninsula as to bred: the 
sedimentary rocks i n t o  discohtLnouous slabs wMch now appear as crenulated 

8 . .  I I 
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lenses and layers in the  greens tone. Faleozoic ... formati on$ which resemble the 
metamorphosed sed5ments f ncluded in the greenstone at Kasaan Peninsula f o r m  a 
large part of Prioae of v~ales Island. 

CrysblXim limestone, 3vMck is included in the greenstone in parts-of 
llasaan Fehf nsula, agpapently is lacking in the vic in i ty  of the Rush. and Brawn 
mine, In t h e  glory hole masses of skarn, consisting mat nly of gasnet, epidote, 
calcite and diopstde or hornblende, are associated mith impure calcareous rocks 
which probably were of sedimentary origin. 

Northeast of the main worHngs t h e  greenstone was intruded by a large, 
northwesterly trending dike-like bodyv of gabbro and d io r i t e  which grades 
1ocallyintopy.oxenfte.  me southernpart o f t h i s  b o d y i s  exposedintha  . .  
S a d 1 1  tunnel and is cut by aamond-drill holes RB-5, KB-6, and SDE-1. . - 
{See inset, f ig.  3.  ) A smaller body) which ts probably chiefly d iar i te ,  was * 

encountered 9n d r i l l  hola RB-Y1 but is not'exposed at the surface, Another 
large northwesterly trending body of gabbra and pyroxenite is expos& f r o m  
1500 feet to 25M3 feet %st of the  d n e ,  (See f ig ,  2,) Mafic hikes are the 
youngest rocks in the area and are exposed fn the tunnel, and near' the glory 
hole. S51icie: dikes, which are c m o n  in the central  part of Kasaan PedrisuU, 
are v i ~ t u a l l y  absent in the vicinity of the Rush and Brom mine. 

Ore Deposits ' 

Productidn from the Rush and Brown mine has been frbm the dagrretite 
body and the  sulfide-bearing vein. 

The w e  mined frm the glory hole was essentially magnistfte containing 
small amounts of pyrite and chalcogyi te .  ldagneti te and s h r n  repbced  . 
brecciated greenat one and calcareous clas t i c  rocks ana the sulf ide minerals 
were deposited in a network of minute fractures which cut the  magneate. 
The ore comprised an east-we8t trending lens ~ i t h  a nearly vertical, dip. 
A block of ore about 160 feet long, 40 t o  50 feet th ick ,  and 100 f ee t  deep 
haa been dried out, Sam magnetite, apparently t o o  low in capper to mine, 
is exposed a t  We east end of the glory hole in the workings 30 feet  *above 
t h e  100-foot level. (See fig. 5 , )  This body is about 20 feet Wde and 
extends in an east-west direcl3on for at least 90 feet, No magnetite was - 4  

seen in t h e  200-fo& level directlybelcmv t h e  glory hole, Mp-needle rea&sags 
were taken -over- a aide  area around the glory hole and the anomalies decrease 
sharply a few feet from the exposed ore * 

The sulf ide-bearing .vein, which yas the p d n c i p a ~ ,  's wrce of ore at the 
Rush and Brown miss, crops out about 150 feet nor thmat  of the glory hola. 
{Sea fig. 3.1 At the surface the strike of t h e  vein is about N. 60° E., and 
at the.lO&foot level is about N. 55O E. (See f i g .  5 , )  Ori the 200-foot level 
near the inclined shaft the  s t r ike  of the vein is about N; 5 5 O  E. A f a u l t  
trending about N, 20° IT,, h o v m  az Uurph;lti s s l i p ,  j o in s  the vein southwest of ' 

the shazt, and west of the faul t  the strike of the vein is about J, 35' E., * .A* 
lo- levels the strYike is said to swinf t o  the east ane &to be nearly E L  in - 
places m the 400-foot and the 450-foot l eve l s .  The dip of t he  vein at the 
surface is about 600 S.E. The &p decreases d m ~ a r d  t o  about 55' at the 
200-foot level and it is reported to be 300 at the  500-foot level. 



On t h e  200-fod level  Murphy's slip has 'been followed s o u t h m d  for nearly 
500-feet. Near the vein the s l i p  d i p s  about 40' E. Southward t h e  d i ~  increases 
to about 750 E, Ko deposits were found along the f a u l t  except f m . a  p-foot 
calcite  ~ e i n  containing a little chalcopyrite about 35 feet from the face of 
the d r i f t .  Vest of the junction of $urphyfs . s l i p  and the sulfide vein there 
was a spa11 chalcomtte-bear i rg  n~gnst f te  deposit which has bean largely . 
stoped out. Ifagnetbte is also reported to occur on the  250-foot and the 
350;foot  levels, 

A l l  of the ore in t he  vein has been re~oved front the working8 that  
were accessitsle in 1944. In places t h s  s topes  are 24 .feet wide, Acaosding 
t o  ~ e r t i e q ,  It The mlphide om, chiefly cklcopyxlite ~ 5 t h  soma pyrite and 
pyrrhotite, occurs in lenses and r e t i cu l a t i ng  veins ,and veinlets within the 
sheared mter3ta1, more commonly nehrer to the hanging wall than to the  foot- 
wall. Some so l id  veins of chalcopyrite . have been found, of wMch tile largss t 
so far mlned has n o t  exceeded 4 f e e t  in tkjcbesa. "Ihe gangue wlaterhl 
consists of crushed country rackJ rather  than gangue rrciaesals suoh as qu.artz 
or calcite, The t w o  mils exLUently represent the outer 3Mts of mwen ent, 
for they are sEckansided, and the sheawd and m h ~ d  v ~ t n  matar5al ends 
abruptly agaf ns t 

A stuqv of analyses of the samples taken in the worldnm by the  Solar 
hvelopmnt Company fa i l s  t o  show arty prsnmnced na jor trend to the ore shoot. 
(See f ig .  7. ) Apparently the  shoot is l en t icu lar  in general but is Trreguhr 
in width and stope length. ALthwgh the shoot on , the 5OO-f oo t  level is some- 
what shorter than on som of t h e  l m l s  abwe, the ev i4nce  is no* canaEusive 
that this indicates the final pinchin& out of the lene downward* The fm 
analyses-available Indicate  that the w e  at the bottom of the mine is similar 
in grade .to t h e  ore prwriaualy,dned. 

The t r ana i t i  on f rorn high-grade m e  to  1 -grade matefiax i s  general& 
sharp, taking place within  a few feet along the strike. of the vein* 

A smaller .vein is exposed in a trenoh about UQ feet  south, of t h e  glory 
hole. The chief minerals are m i t e  and cblco$q-rlfe. The a l c i t e  and 
chalcopyrite encmtered  nearsthe face of the south d r i f t  on the fau l t  on 
the 200-f mt level map represent the d m 6 r d  esxtemion of. t h l s  vein. 

. . 
. I  . 

Another sulfide-bear%& ~kinisc exposed 3800 fekt  8. 74? ,W. of the  glory 
hole and a t  t he  west  end of a srmll lake. (See fkg, 2,  ) Tn general t h e  
vein trends about it. 7 5 O  E. but at i t s  western *end, the strike is rruore 
easterly, The dip M g e s  f rom ,850 S,, bb vertical ,  .The deposit consFsts o f  
two ndnwalized shear zones; @a& about 2 feet  . d d e  a ~ d  separated by 2<- to  3 
feet of barren g e n s t o n e .  WB is exposed in termit tent ly .  200 feet or m m e  
along the s%,sliPe, m r h o t i t z  md pyrite &s the  :chief w e  ainerals; : 

' . -  : 
. . 

. . . ,  
L C  

2 .L(artle, J. .B. + Jr., Lbde rrdning 'in thk Junaau a M  Xetchiken distr icts t  d S. Geol. Sww BuU. 714, pp. ilP-lll, 1919. 
- 4 
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A small, poorly exposed' sulfide-bearing vein trending about N. 35' V. 
crops out  on a kill south of the lake s h o w  in figure 2 .  The principal minerals 
are pyri te  and pywhotite. 

Reserves 

The Rush and Brown mfne worldngs were largely f i l l e d  mith water at t h e  time 
t h e  property was examined. The tonnage ana grade figures giverf here are 
based on calculations made from maps and analyses furnished by the Consolidated 
hkining and Smelting Company of Canada and $rom data obtained from A. L. B0mrdrn 
Assuming that t h e  ore body continues below the 500-foot l eve l  for half of ita 
205-f o o t  stope length, and maintains an average d d t h  of 2.9 f e e t  abouG 6000 
tons of ore, are indicated' averaging 7.5 percent of copper, 0,92 ounces of 
silver, ard0.18 ounces of'gold per tm,,  An additional 900 tons? pf ore 
averaang more than 6 percent of copper, .la 43 ounces of silver and 0.19 ounces 
of gold per ton remains in the  o l d  stopes and pillars. It is inf6rred that 
the block of growd between the  30Gfoot  level and surface contains 5000 , 

tons of ore. The copper conten t  m y  average abmt 5 percent. The mine dump 
contains about 8000 tons derived from s o r t i n g  operations to raise the grade 
of ore sMpped  fro^ the  vein. This OR is estimated to average 1.75 percent 
of copper, 0.30 ounces of s i l v e r  per t o n  and 0.6 ounces of gold per ton ,  

The other sulfide deposits are poorly know and cannot at present be 
evaluated. 

@ The magnetite ore deposit in the glory hole has been la rge ly  mined ou t  . 

f o r  its copper content. The smaller body.to t h e  north of t h e  east  end of the 
glary hole, as  exposed by workings, shows a small .tonn$ge of magnetite containing 
an estQuated 1 percent o f  su l f ide  minerals, T h i s  body has been explored 
along i ts '  strike for a dis tance  of 90 feet and is known to be 20 f e e t  wide 
at its western end. As there is no indication of the body on t h e  surface I 

about 35 f e e t  above or an the 20Gf oot level about 120 feet below, the body 
can a t  most c a n b i n  only a f e w  tens of thousands of tons of magnetite ore- 

-- Suggestions for Further Uining and Fxplmation 

Data obtained from maps and analyses furnished by the Consolidated 
Mining and Smelting Company of Canada i nuca t e  that the largest block of . 
remaining higher grade ore probably lies below the 5OO-foot l eve l .  The 
mining of this ore and t h e  remaining ore in the upper levels involves 
problems beyond the scope of t h i s  report.  3% may be pointed out, however, 
t h a t  extending the Sa~rrmfll tunnel  ap5roxi .n~ tely 175 feet to the vl?in  tark kings 
mould provide a haulage way for tilo ore and would dra in  t h e  mine to approxi- 
rra tely t h e  3 O&f o o t  level ,  

The sulfide-bnadng vein 3800 feet S. 74' T. of t h e  glory hole s a m  to 
be of sufficient width and extent on t h e  surface to indicate that it m y  
extend to a considerable depth. The. fact8that"the ore shoot  at t he  Xush 
and '3rown mine extended to ' c  ons iderahlp  greater depth than cbuld be sur- 
mised from its outcrop may be s ign i f i can t .  Although a sample taken by the  
Geological Survey f n 1943 and analyzed i n  its chemical laboratory sho1:red 



only 0.10 percent of copperJ 0. W percent of cobalt and a trace of nickel, it is 
8 

- "  - 

p o i s s i b ~  that more extensive trenching end sampling would shorn the  average ore 
to be of higher grade. The veins of this area are t o o  little k n m  to in&icate 
any regimal ptbern ,  

BY . ' 

R. Q. Ray 

The Venus prospect, ,also k n m  as the Trsn Creek No,, '1. Lode Claim, i s  on 
the southwest side' of Kasaan 3ay 1 mile swth of the  Rush and Srown mine. (See 
f i g  1 The prospect is about 1. miles from tidewater ahd is a t  an elevation 
of 250 feet. The claim is. m e d  by Fred Moessr of Ketchikan* During t he  swner 
o f  1943 the U, S, Geologic& Sumfey made a brief examf tion of the area. 

Present developmerit c&sisds of three low' trenches t o t a u  8W feet and B 
short adit through 30 feet of g l a c i a l  drift and about 45 feet of bedrock. 

, Although largely covered by &eft and alluvium, the area surrounding 
the Venus prospect is thought to be underlah chiefly by greenstone, The green- 
stone in the Venus area : ranges from 9 dark gray-green fine-grained rock to a 
coarser rack conbfning a r n b o l e  phenocsp 6 3 ,  Only one outdrop of igneous rock 
m s  found and f ts  relationship to. the surrounding greenstone. is not k n m .  

The deposit i s  a vein of, gy..rhot&$e with sphalerifie, mte, a d  chalcopy- 
r i t e ,  Quartz and calcite o r  dolomite are the chief gangue n b w a l s  The vein 
strikes N, 85°,E. and appears t o  dip steeply south. Ore is exposed f o r  200 feet 
in trench 3 ( f i g .  8 )  where the. vein ranges in width fron a few'inches at i t s  
eastern end ts a m ~ m m  of 6 f e e t a t  the westernmost exposure. The vein does 
not extend as ' far. east as bhe east end of the trench. It probabb extends at 
l g s t  50 fee5 and may continue m o r e  tk@n 100 feet west of the presenh westemmost 
exposire. Ore is also exposed a t  t h e  face of the a d i t  and in a small faul t  40 
feet  in f r o m  the adit portal. This small fault appears to s tr ike  about N, 8Sa E* 
and'-mp be t h e  continuation of t h e  vein exposed in trench 3, The exposed portion 
of the v&n at i t s  mximum w i d t h  is mss5ve sulf ide ore though in other places 
the  vein f nczudes w e r o u s  s&&l B l a c k s  of greenstone suggesting replacement along 
multiple fissures. 1nc;lusf o m  of greens tone f n the ore my amount to 30 percent 
by volume of t h e  win. , 

Reserves , 

Three mnphs of the ore were taken by the Bureau of Mines. Analysss are 
given in the following table t ' 



a 
Sample No. Lmatfon 

ounces 1, per cent 

6 foot chip sample of 
m t e  and pyrrhotits I 
vein (where Jrrsximum 
width of veln is ex- 
posed in tmnch 3 ) .  1.78 52.4 0.13 N i l  

I 

Grab sample fmm TO 
tam of o r e  in Sin 
below dump, 0.01 0,70.0.91 U.0  0.52 N i l  

I 3-f opt chip sample of 
pyrite m d  pyrrhotfte 
at face of a d i t  O m O l  I ,  

The are body I n  a t  least 250 f ee t  long and averages feet La d d t h .  
As much as 30 percent by volumc of greenstone m y  be pmsent in the ore body. 
Assudng 7.65 cubic feet of ma per tan, I t  29 estimted that the  vein conmns  
81..7 tons per foot of depth, If the vein  persists to a depth of 100 feet 
a l i t t l e  more than 8,1000 tom of ore are  i n d i e a t e d m  

1.18 33.1 2.01 N i l  

* Suggestions fo r  Further Ekplora tion 

If the  deposit  is believed to j u s t i f y  further explorrrtion, it is recom- 
mended that a shallow t e s t  shaft be sunk at the west end of trench 3 to explore 
t h e  donward extension of the  vein. Short trenches across the s t r i k e  of the 
vain to t h e  weat of i t s  present wostmnmost exposure would explore t h e  pcasible 
extension of t h e  vein in that d i rec t ion ,  

The deponit could be further explored by dfilling holes fn a fanshaped 
pattern from a point sou# of trench 3 *a approximately 50 feet lower than the 
surface exposllres of t h e  veh .  



m UNITED S A T E S  DEPARTMENT OF THE l m R l O R  0 # 



UNITED STATES MPAKlMENT 'OF f ME INTERIOR 
GEOLOGICAL SURVEY FIGURE 2 

I 

Cow& Agmximsto otted wherr coltact m f e r d  

Building Gabbru and diorite with 
n spme pyroxenite 

I 
5 haft 

- - .. . . . -  4 

500 o tMlaFee Greenstone and associated rocks Adit 
I 

-5 Q 
Geology .by LA.Warner, R.G.Ray and C.T.Bresslsr 1943 Sulf ide-bean* veins - Glory hole 

GENERALlZED GEOLOGIC MAP OF THE RUSH AND BROWN MINE AREA 
WSAAN PENINSUtA, PRINCE OF ,WALES ISLAND, SOUTHEASTERN ALASKA 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

2 "sulfide veinid 

Sheanedzons 

Geol o$y by W. S.fwen hofel and LA Warner, 1944 

FIGURE 5 

Greenstone or skarn in ore 

m 
Ore in greenstone or  skarn 

k-1 
Skqm rock 

Andesite di ke 

Early diorite 

Greenstone and associated rocks 
6 

Fault,showing dip 
&'as 

Strike and dip of bedding' 
m 

Vertical shaft 

ZnE 
Incline shaft (surface to 

200-foot level) 

50 0 50 Feet 
1 I b 1 L 

GEOLOGIC MAP 0 5  THE 100-FOOT LEVEL RUSH AND BROWN MINE 
PRINCE OF WALES ISLAND SOUTHEASTERN ALASKA 67111 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL suwn FIGURE 6 

Modified from map by Solar bvalopm~nt  Co. 
Publisaed Q psr$aaion of Gonsdidaked Mining 

and meltr Ca Canada, Ltd. 

SO Feet 
A 

PLAN OF MAIN WORKINGS OFTHE RUSH AND BROWN MINE @ KASSAN PENINSULA, PRINCE OF WALES ISLAND, SOUTHEASTERN ALASKA '"' 



M i m  d 4amphs fm t* pomap by Sdar lkud-t Co 
P $ l p  %p.rrnrsjond kwnl ldahd drily and Smslilng 

- u- 
-dm d 

SECTION ON VEIN Of THE RUSH AND BROWN MINE 
S I ~ I  KA5hRN PENINSULA, PRl N C e  OF WALES ISLANQ, SOUTHCASTVIM ALASKA 

w 0 - I W M  

I 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

50 0 150 Feet 
1 1 1  1 I I 

Geology by R.G.Ray and SF Brown 1943 

FIGURE 8 - 

A I luvi urn and glacial drift 

El 
Sulfide ore 

Greenstone 
#-s4 

Footwall of vein 
showing dip 
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