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MINERAL DEPOSIT3 OF ALASKA 

TUNGSTEN DEPOSITS OF TKR ITYDEX afswcT, 
ALASKA 

The Hyder district at the head of the Portland Cand In southeastern b lmh 
b h u t  750 m3ea north of Seattle, Wash. The racovery of  old and flilver from 
Rivemlda, the only productive mine in the district, oontinvcd intermittently 
from 3928 to 1929, and many claims were staked nearby. With the high priceg 
of tungsten prevailing during World War PI, tho Riverside wm reopened to 
mine tungsten om in 1941. During 1941-46, about 3,000 unib (64l,000 paunda) 
d WOa w~ produced. During 1947-51 the mine was primarily a producer of 
adBde oonaentratm containing lead, copper, zinc, silver, and goid. 

The tungsten mineral, scheeIite, i~ in q u a  sulfide veins in the Texas Creek 
granodiorite of Jurassic w Cretaceous ~ g e .  One ol the veina, the Lindeborg in 
the Riverside mine, is  enclosed within a m chi it inclusion tn the gtandori te ,  and 
ore shoata containing acheelite are most abundant in this vein. Tt ia concluded 
that the schist inclusion w w  s aono of weaknese at the time of anindimt ion 
nnd aha waa a favorabla chemical environment for the depasition of seheelite, 
The Irsst Shot alaim are on the apparent aouthesat extension of the Lindeborg 
vein, but they contain only Bp4rRe acheelite exposed in opencub. The Fiah 
Creek No. 2 vein of the Mountnin View property is  known to contain one ahwt 
of scheelite ore and may contain others. Several other properties in the distrid 
conkin scheeIite-bearing quark veina. 

During the latter part of 1942 and the early part of I943 the U. 8. Burmu of 
Minm tested the 'Lindehorg vein of the Riverside mine by 4,660 feet of diamond 
drilling and by analpa of 93 ore samples. In 1944 the Burmu extended the Imer 
drift for 180 feet on the Fimh Creek No. 2 vein of the Mountain View property 
and analyzed 70 channel mmples taken acroM the vein. On the bmis of them 
analpsea the svecage grade of tungaten ore shoota on the Riverside and Mountain 
View proprbiea k slightly greater than 1 percene d WOI. 

Much of the bmt ore baa already been mmed at the R i v d d e  property; addi- 
tional tungten ore shmta of slightly 1me.r grade than those alraady mind  will 
probably be found at the depth and in the gouthemtern part of the veia On lthe 
Mountain View propertg, the possibility of discovering additional ore sh~ota  
comparabIe in grade to the one now expoeed ia reparded aa good. 

JXTRODUCTCON 

The Hyder district (fig. 16) is Iarge1y in the Sdmon River drainage 
bmin at the head of Portland Canal in southeastarn Alaska. The 
district  ha^ 22 miles of graded gravel road, connecting with rods  in 



Brithh Columbia to the towne of Premier end Stewart, both within 
2 m3ea of- the in ternationd 'boundmy. Pmmier is 13 miles by road 
north of Hyder. Stewart, with. s popdation of 446 in 1960, has 

ndequate dock fwilitiea within 1 mile of Hyder. In 1950 Hyder had 
72 inhirbitsnte. 

Many claims were lomtd h m  1922 to 1929 during ' the peak of 
mining activity in the 3Zyder district. At that time the gold and 



ailvir ~ n t e n t  of the base-metal mncentmW was of primary htmm6, 
although the tungsten mineral, %heelite, was known to be pxmnt in 
somaof the ares. On plate 13 all except oneof the claimshown to 
aontrrh scheelite are shown. From 1930 to 1940 there was no mining 
in the Hyder district. In I940 the b. R. Scott Co. of San Frttncieca 
purchased the Riveraide mine, the only productive mine in tho district, 
from H. C. Strong and J. C. Blsck, of Seattle, md began development 
work. 

Owing to the' high unit value of tungsten prevailing just before and 
dnring World War 11, the d l i n g  procedure was modified to produce 
byproduct scheelite Tn 1941. About 3,000 unih (60,000 pounds) of 
WOs was m v e r e d  during the period 194146. Subsequently, how- 
ever, the mine has been primarily a producer of Isad-zinclcopper 
cxmcentmtes. 

The senior writer worked in the diatrict from June 3, 1942, to 
February 6, 1943. He was tbssisted by 8, R. Gadt until July 1, 1942, 
and by Clyde Wahrhaftig from August 12 to December 4, 1942. 
FromOctaber 27,lQP2, to February 6,1943, the U. S. Bureau of Mines 
diamond ddM, samplod, and drove an q1omtory raise at the 
Riverside mine and sampled the Mountain View mine.' In the sum- 
mer of 1944 the Bureau ex tended to the northwest the 3kokum tunnel 
drift in the Mountain View mine. When the drift was stopped on 
October 24, 1944, it had been extended 180 feet to hha position &own 
on plah 18.= 
In S e p t e m k  1953, the junior author and Robert I;. Thorne, of the 

Bureau of Mines, spent 8 days in the district asd reexamined the 
Riverside mine and h t  Shot d a b s .  Considerable mining and 
underground exploration wero done st the Rivemide miae during 
1943-51, and a &urn6 is included in the present report. The junior 
author ia primarily rwponsible for collecting data covering the period 
1943-51 and for the description of the Last Shot claims. 

Thomas Evans, Holger Johnmn, Arthur Moa, and Sidney Anderson, 
of Hyder, assisted in the fieldwork. James Langdon, of the J. H. 
Scott Co., helped the junior author during his axamination and made 
aveilable all the reporb of the company pertaining to the Riverside 
mina 

OENERU UE0WQ.P 

A comprehensive report on tha general geology of the Hyder diatricf 
t~88 prepared by Buddington a and published in 1929. From that 

I-, R . L . , a a d o Z b e ~ l P l g ~ d ~ t n ~ V . B . ~ * ~ B s p t . I n t . a ' g p r O .  ' Idsm., p. 47. 
*BucWmkm,A.B,10SD, C t d o w o f ~ m d ~ , m ~ ~ A b b ! ' C I . % . Q d d l , h m e Y  

grPI.am.lWp. 



mpmt many of the general statemen& +iag the gdogy h*va 
bwn abstracted. 

The oldest rocke of the distaiet mmpuw the Emelton group, of 
Jnraeeic(?) age, and include greenstona schist, tuff, wlcgnic brmio, 
graywwke, slah, argillite, and quartzite. These rocks crop out 
abundantly between Salmon River and the international bundery, 
In general they s t ~ k e  wwt, but many exceptions to this general strike 
are seen, particularly neer intrusive bodies. 

The rocks of the Hadton group me intruded by plutonic rocks of 
the Coast Rannga batholith, which are thought to be of Jurassic or 
Cre-us age. Tha Texas Creek granodiorite, which forma a md 
batholith confined chiefly to the central portion of the district, is the 
oldest of the several Comt Range intmsives in tbe district. ' It is 
intimateIy and probably genetically rdated to most of the mineral 
depi ta .  Elongate bodies of sheared greenstone %hist end @iter 
of tho IIwelhn group, up to at least 100 feet wide sad 2,000 feet long, 
are includd in the Texas Creek grandiorite. The Ilarg-t lmown of 
these inc'lusiona mnstituta the Lindeborg shear zone at the River- 
side mine. 

Younger Comt Range intrusims include the Hyder quartz mon- 
mnib and the Boundary granadiorita. Granodiorite porphyrg dika, 
10 to 1,000 feet wide and related to the Byder quartz monaonite, 
intrude the Texas Crmk granodiorite and cut soma of the seheelite- 
bearing veins. Dikes of granite aplite, granite pegmatite, malchite, 
and Empmphyre cut all the batholith intmsi~es, the mGks of tha 
Hmelkon p u p ,  and the veins. 

Veins and dikea are displaced by faults, such as the twe fadh 
folIswed roughly by fish and Skookum Creeks (p1. 13). Thme two 
fau1t.a dip stmpIy wmtward. They have zones of puge and breccia 
trs much ra 30 foet wide. 

Most of the mheelib Imown in the Efyder district is on the east 
~ i d e  of the valley of Salmon River in an m a  abont 1% miles wide and 
3 miles long, which begins 5% miles north of Hyder {pl. 13). Scheelite 
is known to be abundant in this area, only on the Riverside and the 
Mountain View proper  ti^. "oag 

The mheelibbearing deposits are mlnerdbed h a t s  in quartz 
veins that cut the Toxas Creek granodiarite and inclusions of the rocks 
of the Hazelton group in the granodiorita. Most sf the veins strike 
M. 4Q0-600 W. and dip 60a to 80' NE. The veins, thwefoxe, are at 
an angle to the gneissio banding of the Toxas Creek granodiorite, 



which in general strikw N. 85' E. m d  dips steeply northwd.  The 
mhgelite-bearing veins are as much tbs 7 feet thick. 
The ore minerals include scheelite, galena, pyrite, ktmhedrite, 

pwho tite, chalcopyrita, sphalerite, and native gold. Galena and 
pyrite are present in naarly all the veins, and in mme veins pyrrhotite 
makes up a notable part of the ~ulf~de minerals. Sphalerite and 
chalcopyrite are pment as accewory minerala in newly all the veins, 
and small amounts of t e t d e d r i t e  and native gold m u r  in many of 
them. The principal gangue mineral is quark; minor arnounb of 
calcite, ankerih, and barite are also found. 

sheelite in smd, ~ p m e l y  distributed cry&& is known in t i  few 
deposits in the Hyder district and in adjacent Briti~h Columbia 
outside the 1% by 3-milo aea described. A little scheelite ' has bbsen 
recognized in a vein on the Enginaw group about 6 milm narthwwt 
of the Bivemide mine. In the Hazelton group in British Columbia, 
between 4 snd 6 miles southeast of the Mountain Visw property, 
wheelita has been rewgnhed in two rephemant deposits &nd in a 
quarb vein containing tehhedrite (W. H. Mathm, 1942, persona1 
communication). 

M)CBZIISATIO# OF THE TUNQSTEK DEPOSlTl 

The localization of the richer schheelite=bearing veina in the H y d ~  
district has probably been controllad principally by the preasnm of 
whist inclusions in the Texm Creek granodiorite. According to thh 
hypothe&, the schia t Enclusiom not only wnsti tu ted a zone of weak- 
nesa along which fissuring took place but also contained &camus 
bands that favored deposition of the wheelits. 

No veins containing whoelite ore bodies are known in the main 
m k  mass of the Hazelton group surrounding the Tmas Creek pmo- 
diorite, pmhbly bmauae the Hazelton rocks, which are &y 
albred tuffs, wore not capable of retaining open iis~upes during the 
t h e  that mineralization was tr&ing place elsewhere, Nearly dl the 
scheelite-bearing quartz veins occur in the Taas Creek grandiwite 
near its contact with the Hazelton rocks. The Fish Creek No. 2 
~ e i n  an the Mountain View property i~ within the pandiorib a d  
conhina sohaelib in greater abundance then other wine thrst we 
enfire1y within granodiorite. However, it is probable &at ~ ~ h a ~ t e  
was depmit.4 in somewhat greater abundance in this vein, b e e a w  
SChiBt inclusions, such ss the one exposed in a pit on the surfotlo dong 
abe vein fissure (pl. 18, h e t  I) ,  provided a more favorable chemid 
environment for the deposition of echeelite than veins lacking ouch 
mhkt inclwions. 

'B-,A. F.,pp. &.,p 110. 
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The ~Ihdehrg  vein of the Riverside mine conhina coklusive 
evidence of the dect of a whist inclusion on the deposition of scheelite. 
Thh vein is enclosed within   chi st @Is. 14 and 151, and it contains 
eeveml &elite ore bdiw,  which apparently are w c i a t e d  with 
certain zones within the schist, The vein is mmplex becauae it isl in 
part a fissure and in part a replacement vein. The part that is 
fissure flZling resembles iu texture and mineral content those veins, 
such as the Fish Creek No. 2 vein, which mur in granodiorite. In 
the typical fissure-filling vein type, hrge crystals of soheelite, several 
inches across, occur in vehm of whits quartz. The deposihian of 
hheeli he was P ~ b a b ~ y  brought abut  by calmmoz1s schist in the wall 
~ c k  nearby. In the Fairbanks district, -La, the quartz veins 
khost invariably cuntain scheelite in places where the quartz veins 
me near or adjacent to dctsreous waU rock. A ~imilar explanation 
is suggested for the deposition of scheelite in parts of the Lmdeborg 
and Fish Creek veins of the Hyder district. 

The part of the Lindeborg vein t h t  probably w&s formed by the 
repZtscement of whist contains quartz with stringy bmde of h e -  
gsained whmlita parallel to the schistosity. The scheslite appamntly 
has selectively replaced some of the thin schist laminae b h t  contained 
calcite. In the hmgmg-wall &ope (PIS. 15 and 16) of the Riverside 
'mine and elmwhere, epidote is 8 common mineral of the gangue. 
Inatmuch both scheelite and epidote am common replacement 
minerds in mlcareous mcks, it is inferred that in the Hyder district 
these minerals were deposited near or in calaareoua bands in schist. 

8 The order of deposition of the vein minerds in soheelite-bearing 
veins has been studied by Jewel1 and the present authors. Most of 
the fie-grained scheelite-epidotsquartz replacement aggregate ia 
fractured and cut by veinlets containing all the d d e  minerals in 
addition to qua& and a, little scheefike. Hence, the perioda of de- 
positikh of schaelite and part of t h ~  sulfide m i n d s  appear to have 
overlapped slightly in the a w n d  period of ore minemlization. The 
Jmg0 mame of b-n quartz exposed on the Riverside, Mountain 
View,' and other properties were probably depi ted  at a  till later 
peaid than the deposition of the sulfides and acheelite, for, in the 
upper level of the Rivomide mine, atringem of barren q u m  cut 
mss both suEdes and schedite in the Lindeborg vein. However, 
d d e  veinleB in the bat  Shot claim (pl. 13) cut large barren quartt 
'podn, similar to those on the Riverside pmperty. Similar &latiom 
betwean d d a  veinlei% and barren quartz have also been obseped 
on tha Olympia Extension vein on the k t  Chance p u p  (Clyde 
Wahrhaftig, 1952, personal communication). Thus; ra &8 mb- 

r I-& w. B, 1927, Mined of tM hey* Wkt, atbeatltern hMk E a  -Y v. % 
p W 1 1 .  , , . .  



eralizaticm occurred after the intmduction of barren quartz in soma 
of the veine that cmry a little scheelite, 

MKHM AND PROSPECTB 

-mE m 
The R i v h d e  mine is 7 miIes north of Hydm and is on the k t  ~ i d e  

of the Srrlman Rives mad. Slightly more than 1 miIe of underground 
workinga are now sccessible on several levels, of which about 3,000 
feet momin theihdeborg vein, the principal. vein in the mine @Is. 14 
and Q5).  A'mill, with a capacity in 1951 of 25 to 30 tons par day, and 
living~accommodations far about 20 men are9 on the property. 

The produetian3d~ta recorded for the period 1925-50 are given in 
table 1. In 1925,' 105 tons of conc&trates were produced from ore 
mined hmCthe CFOM vein stopes. Subsequent production has come 
h m  the Lindeborg voin. Scheelite is reported in the ore mined during 
1927 - but_was_not recovered, 

T~BLB l .-Recordad produclim of tlcs Rims& mim 

pnun Pemds d the Burmu of Mlnl and Oeolrrglcal Barmy nnd hfmmth f m d s h i l  kS. E. SBD# CiOJ 

'Ann i t  is2ftIb.of WQ. 
Tons concentrate, grade unreported. 

8 Not remrted. - * Brnall gumtities of tuneten concsntratea produced, meording fo Minerals 
Yearbook, 1947-49. 

The mein geologic feature of the Rivemide mine is the Lindeborg 
&ear mne @la. 14, 15, and 161, an elongate sheared inclusion of schist 
and argillite in the Texas Creek granodiorite. Tongues of $49 grano- 

"dioritahaye been intruded into the schist p d e l  to the sctristosity, 
- . I .  " , , . .  . * 



The mDa strikes N. 45O-58O W. and dipa ateeply northward. It ia 
exposed for about 3,000 feet dong its strike and through a vertical 
intemd of more than 700 feet. Toward the southeast end of its out- 
crop the shear zone splits and probably pinches out within a Bhort dia- 
tance. To the northweat the zone extends boneath the Salmon River 
alluvium. The mtent of the zone downward is of economic aigni6.- 
canm, if, as seema probable, cdcareow schist in the zone bas caused 
the pmcipitrttion of scheelite. .The zone is at least 80 feet thick on the 
mill level at an altitude of 320 feet CpS. 15) and mom than 100 feat 
thick along the Salmon River mad and in drill holes $1 and S2 Cpl. 14). 
Thus the zone does not dimhhh in thickness downwmd through ite 
exposed vertid extent. 

The Lindebrg sheax wne is essentially a well-foliehd  chia at inclw- 
aion dong which some movement has taken place p d e l  to the foXia- 
tion. The principal fault is now'occupied by the Lindeborg vein; some 
movement bas taken plwa dong this fadlt since the emplacement of 
the vein. The ~chistosity of the mettunorphic rocks of the hindeborg 
shear mne is approximately parallel to the zone. The shear zone hrts 
within it no pe~istent stratigraphic or atnrctural unih other than the 
Lindeborg vein. The schist wall rock of the Lindeborg has been altered 
to saricite, quartz, and minor amounta of ealcih and epidote. 

A grmodiorite porphyry dike and a mailer branch from it m~ sx- 
poee$ on the surface and in the u n d e ~ u n d  warkin@, and am pane- 
trated by somo of tho diamond-drill holes. The large main dike strikw 
about N. 1O0 W, and dipa west (pls. 13 and 14). This dike probably 
cuts the Lindcborg voin a short disunce sauthaast of tho fm of the 
upper level drift (pL 16). Tho maller branch dike stikcs a b u t  N. 
40' W. and dips steeply soukhward at the surface @1. 14). At depth 
it encountem the Lindeborg &em mne, where its dip is reversed to 
sbp1y northmrd pardel tn the schierto%ity. 
T b  lrtmprophyre dikes strike genmlly parallel to the schistoeity 

oZ the &ear zone. Mafchite dikes cut the sheer mne appmximahly 
in the middle of its exposed length @Is. 13, 14, and r 5). A posh 
mineral fault along the Lindoborg vein hae displaced the mdchite 
dikes about 20 feet horizontally (pla. 14 and 15). The pitch of 
striatiom and the displmement of the dileea hdicrta that the h m n g  
m d  ehifted about 28 feet, 45 d e p  downward to the aoukbaat. 
An attempt wm made to trace this fault southeast of the rndchite 
dikes along the vein, but within 100 feet the displacement ia taken up 
dong numerous md p d e I  faults, none of whioh mdd be traced 
mare t h n  50 feet. 

VEmS 

Ths Lhdeborg ahear zone conteina the Zindeborg vein, w b h  i 
not a single continuous vein but a mineralized zone containing di- 



continuous mineralized quartz veins and stringers. This vein or 
m i n d z e d  zone is generally nearer the footwall of the shear zone 
(pls. 14 and 15). The vein in its leaner portions consists of pyritized 
schist or of quartz stringers in a network as much as 6 feet wide with 
sparse grains of scheelite and sulfide minerals. The large elongate 
mass of quartz that crops out just below the upper tunnel adits (pl. 14) 
is barren of scheelite and is probably younger than the scheelite 
mineralization. The richer portions consist of a quartz vein as much 
as  7 feet thick, which contains sulfide minerals and scheelite. Below 
an altitude of about 500 feet the Lindeborg vein splits downward 
(sections, pl. 16). The separate vein segments just below the split 
are narrower than the vein above. At the mill level (altitude 320 
feet), however, two vein segments are less than 8 feet apart (pl. 15), 
and they may represent a further branching of the footwall vein 
observed on the intermediate level. At the face of the northwest 
drift (altitude 320 feet) the hanging-wall part of the vein contains a 
scheelite ore shoot, and a large shoot of scheelite-bearing ore formerly 
occupied the large empty stope just above the northwest drift. Thus 
it would appear that the Lindeborg vein or vein segments may con- 
tinue to contain scheelite shoots with depth if, as seems probable, 
cdcareous layers in the Lindeborg zone appear to have caused 
precipitation of the scheelite. 

Other veins in the mine include the Cross and Ickis (also called the 
Riverview) veins, which are in Texas Creek granodiorite (pl. 15). 
The Cross vein, exposed on the mill level for 750 feet, has produced 
sulfide ore but contains only rare grains of scheelite. The Ickis vein, 
exposed in the mill level for about 260 feet, contains a few scheelite 
crystals within 100 feet of the portal. No production has come from 
the Ickis vein. The sparse quantities of scheelite in the Cross and 
Ickis veins, which are entirely within the Texas Creek granodiorite, 
provide negative e+dence that scheelite in commercial quantities has 
been precipitated by calcareous bands in the Lindeborg shear zone. 

ORE BODIES 

At least five scheelite ore bodies, all of which are partly or entirely 
mined out, are known in the Lindeborg vein. The largest ore body, 
the extent of which has been determined mainly by diamond drilling, 
extends about 60 feet northwest and 90 feet southeast of the east 
mice on the upper l e ~ e l  (pls. 16 and 17) and nearly 200 feet above and 
possibly as much as 100 feet below the level. Approximately one-hdf 
of this ore body wm removed during 1945-50. The ore body dips 
northeastward, steepening from 50' or 6 0 O  a t  the top of the east raise 
to about 70' a t  the floor of the upper level, and appears to rake 
mu&mbwsrd. It is here cded  tbe, earst ore body, in accordwe 



with the -wage. of the U: 3. Buraau of Minea. Judging from the 
expoarm in the upper level, in the east raise, md from dimond-drill 
Form, both mheelih and gdens am more abundant in the upper part 
of t.he ore body, 50 to 160 faet above the upper levd. The inferred 
outline of the east ore body shown on plate 16 contains some barren 
portions, and the vein within this body rtlngee in thickness from about 
half s foot to slightly more than 7 feet. 

A second ore body, which was opened by the foot&, banging-d, 
and intermdata level stopes (pl. 161, was nearly mined out during 
1941. The lean mar& of t h i ~  ore body is pady e x p o d  batworn 
the intermediate Iavel and the hanging-wall stopes and in the back of 
the intermediate level stope @I, 16). Fifteen feet above the inter- 
mediate Ievei the are body splits downward (section B-B', pI. 16). 
It is reported, that the quartz vein was 2 to 3 feet thick at tbe inter- 
mediate level and thinned to about 1 foot in the footwdl and hanging- 
wall shopes, In sward large specimens of the mined-out vein tha 
scheelite is segregated in a nearly solid band, 2 to 4 inch- thick, in 
qum%z.- In several other are specimens from this body small g r h  
of epidote were observed in the gangue. 
The ore that was removed from the overhead m d  underhaad stopes 

near the face of the northwest drift and the ore now assumed to be 
present beneath the underhand &ope is referred to m the wsst ore 
body (section A-A', pl. 16) ,  in accordance with the Bureau of Minw 
Usage. The ore body ia a white vitreous quartz vein containing large 
crystals of echedite as much as mveral inches m, with pyrite and 
barite, The ~ e i n  is from j4 to 3% feet thick, but it haa an average 
thickness of 2% feet. It extends; for 33 feet in the bottom of the 
underhand stope xbnd k exposed for several more feet to the northwest 
in the northwmt drift. Dd1 hole S1 penetrated barren schist 50 
f&t below the ore b d  y. 

A fokth gcbaeIite ore body is &own by the scbeelite exposed in the 
pillars between the lower sublevel of the upper level and the upper 
tunnel Ievel (pl. ' 17). The   rob able shape of the original body in 
longitudinal projection is an ellipse whose axes are 80 by 125 feet. 
The vein mntaining tho scheelite. ore ranges h thickness from I foot 
. to4 feet; its average thicknessis abut 3 feet. About 50percent of 
thia body remaina; it appears to "rake southeast. The barren portions 
of the ore body may awegate 50 parent of the t o t d  valuma. It 
seems that very little of the scheelite in this ore body was recoveed 
bmausa the ore wm milled primarily for lead, gold, doer, and copper. 
This ore body is designated the upper mblevel ore body of the upper 
levd in accohnce with load a w e .  

A fifth ore body herein cded the upper stape body of the uppar 
tunnel level is mggest-ed by the nchmlike exposnrea in fie upper stope 



of 'the upper tunnel level (pl, 17). The vein in the opencut8 above 
@la. 14, 16, and 17) ~optains e veinlet of aolid galena and spawe 
deelite, which may be tbe lean atemion of this body. The south- 
east limit of this body has not been determined, but, judgiqg from 
the heas ion  of the other scheelite b d m  in the mine, it probably 
do= not extend more than 50 to 60 feet beyond the southwt heading 
in the stope. Exposurea are insufficient to define bhia body; hence it 
is inferred as an ellipse @I. 17) with a surface cutoff midway between 
the undwground ore mid the spam s c h d t e  in the opencub above. 
The acheelite in this ore body occurs ras narmw high-grade bands i~ 
white quartz. LittIa of the schedte from this ore body was rpmver0d, 
because the m b e  w a  under lease during the mining of the upper 
atope of the upper tunnd level, and the lemses milled the ore primarily 
for laad, silver, and gold. Some acheelite-bearing quartz wm hand 
sorted from the l d  ore and thrown on the dumps. 
In addition to  the principal known seheelite-bearing bodies it is 

probable tbat the sullide om mined in 1927 from the large stope a h v s  
the northwest drift (pl. 16) contained considerable ~hwlite.  Schee- 
lihbearing qumh is exposed in many places about the margins of 
the stope. It has been reported by local. miners that a hmvy white 
mind, presumably mheelite, was  observed on the mill tables in 1927 
-but was not recovered. 

The Lindeborg vein in the Iindeborg  hear zone has been tested 
by 41 drill-hole stsmples and 52 channel sampIea taken by the U. S. 
Bureau of Mines. The easlt and west ore bodies (sections D-D' md 
A-A', pl. 16) have been sampled more extensively than the others. 
Vein samples containing WO, have also been taken outaide the known 
om bodies in the mine. 

The diamond drilling, totaling 4,660 f eek, consisted of 37 holes that 
were  arta ad from underground stations and 4 hole8 that were started 
from etations on b e  surface. Bndpes were made of 36 samples of 
wheelite-betuing drill cares and 47 sludge eamplea. In mmt of the 
$till holea the core recovery was 95 percent or more. Sludge analyses 
that me lower than the mrresponding core analyses are not con- 
Bidered in the mmpuhtion of p d e  in the - p r ~ e n t  report. Sludge 
analyses from 3 drill holes (holea M2, M32, and M343 in which core 
was lost we included. The data from the drill Gores obtained by the 
Bureau of M i n ~  are summarized in table 2. Dsta fiom 16 drill 
corn that contain no scheelite are omitted from the table. Cmea from 

holm 53 and M 18 were- dm analyzed fop ather metals- by - the 
B m u  and the results of thew a n a l p s  are given in table 3. 



The location and WOt content of the 52 chmnel samplee taken by 
the Burerru of Minee ere shown on plste 16. T h w  data me supple- 
mented by one mdpis of n channel BlbrnpIe taken by the Geological 
Sumey. The calculeted wetrage WOa content of ofelected parts of 
the are M a  is shown on plab 16 by bracketing the mmplss included 
in the avsrap. 
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Only e g e n e r d i ~ d  ststemen t of grade is justified, because the pade 
mngm widely end changes abruptly snd bemuse the locations of the 
numerous drill-holes are not evenly distributed throughout the ore 
boniee. The om in the east ore body sbovo the upper leveI, according 
to s weighted avemge, contains alightly more than 1 percent of WOp, 
and ore below the upper Icvel averages slightly 1-8 than 1 percent af 
WO,; therefore an average grade of about 1 percent of WOt is indi- 
catad for the entire body as outlined Qn gection I?-D' of plate 16. 
The avorage grade of orc samplm from the wost ore body is computed 
from the 9 channel samples takon in the bottom of the underhand 
stope of the northwest drift (section A-A'). The samples avorage 
1.3 pmcent of WO* across an average yein tbickncss of 2.4 f e e t  and 
dong an exposed strike length of 36 foot. 

The scbeelita ore in the east era body can probably be recovered 
during continued mining of the sulfide ore, which has been the prin- 
cipal product of the Riversido mine. A r ~ s e  from the end or a 
shght extension of the southeast drift of the miU bvel mu2d bo ex- 
pected to intersect the bottom of the east ore body indicated by the 
Bureau of Mines drilling (pl. 16). Below an altitude of about 480 
feet, two veins are presant. Henco a sublovel. dong the Lindeborg 
vein at 475 feet, slightly bolow the split, would explore the most 
pobntidy productive part of the vein between the upper lovel and 
the southeast drift of the mill lovel, 

The prospecb of dismvering an additional. ~cheeEh ore body or 
Wea in the part  of the vein eouthcast of tho workings abovo the 
upper level (pl. 17) is regarded tts f i r .  Tho upper tunnel levd and 
the lower sublevel of tho upper level each could be extended southeast 
lor a few hundred ieet to the intcrssction of tho postminerd grano- 
diorite porphyry dike with the vein. On the basis of surface mapping 
@Is. 13 and 141, however, the Lindeborg shear zane decrmes con- 
siderably in thickness muthemt of tho opencuts. Thereforo, if the 
Lindeborg ~hertr zone locelizd tho aeheelito ore ~hmta already dia- 
coverod in the RiversEd6 mine, any ore bodiea discovered southwt 
of the present workings ma likoly to be amaller and lower grade. 

The finding of additional ore shoots- in the Lindeborg vein below 
the miu level is r e g d e d  as specdativo, for the Lindeborg vein may 
further aplit d o m w d ;  moreover four of the five drill holes- that 
intersected the vein below the mill level did not contain scheelite, 
The width and grade of the vein below the mill lovel could be further 
tested by drilling several diamond-clrill holes from surface stations 
near the Salmon River mad (pl. 14) ~ n d  from the drift of the Cross 
vein muth of its intersection with tho Lindeborg shew zone (pl. 15). 



The Lindebg vein a190 mdd be explored tbt depth by dewahring 
the two w h e a  on the Csoss vein (see cumpmite map, pl. 15) m d  
d d h g  a fsn of diamond-drill holes from stations at the bottom of 
the winzes, or by driving a drift on the Cram vein from the bt tam 
of the winze9 northward to the intersection of the Ijndeborg vein. 
Such s drift would be a working drift for any pmible om &movered 
and would allow the gravity mining of any scheelite ore bodies dis- 
covered in the Lindebarg vein below the mill levd. 

UBT BROT GBOOP 

The Last Shot group of 2 daimhl adjoins the Riverside chhm on 
the mutheast extendon of the Lindebrg shear mne. Am e9amina- 
tion was made in 1951 of the adit on the 8outheast part of the property. 
4% pl. 13.) 

The adit, 20 feet long, is driven east on a vein striking N. 60° W. 
and dipping 45'NW. The vein in the cenfer of the d i t  consists of 
as much as 18 inchea of msssive gdenq pyrite, and chalmpyrite. 
The hanging wall is a silicified t dmse  schist that contains a few scat- 
t m d  grains of scbeelite through a thickneas of about 3 feet adjacent 
to the sulfide vein. Tha footwall is dense quartz, with scttttexed 
pyrite. The g&t ia a small remnant in a massive quartz pod similar 
to but much larger than the quartz pad between the upper level and 
the upper tunnel level at the Rivemide mine. Twenty feet muthemt 
of the drift, the vein continues into t h i ~  quartz pad with galens and 
chdmpyrite as much as 8 inches wide. A small wveme fault striking 
N. 10' E. and dipping 80' N. displaces tha vein about 8 inches, An 
anal+ by the Bufeau of Mines of a channel aampls 26 inche~l long 
itcross the dant width of the s a d e  vein is iw  follow^: gold, 0.08 
ounce per ton; silver, 11.3 ounces per ton; 6.2 percent of lead; and 
4.85 percent of copper. 

T h e  northwest extension of the vein i s  tr& on the aurlace 200 
y d ~  by 4 openwts. Thee of the cub cantatin galena, pyrite, and 
cbalcopyrita in a vein at least 8 inchm wide. The similwity of the 
mineral aggregate in the vein to the Riverside idEde orm, and its 
apparent location on the same &ear zone, suggeata the pwibility 
that schmfite ore bordiea may also be found on the Lgat Shot group 
of claims as far southenat aa the dt. Howaver, no grast thEckness 
af schist, analogow to the Zlindeborg &ear zone, isr associated with 
the Laat Shot vein. Hence, it i~ b&eved unlikely that acheelite ore 
bodies, comparrtble in p u l e  to those in the Riverside mine, will be 
diecoved, although sulfide ore bo&m m y  well Im p-nt, 



The Mountain View mine is 5% miles north of Hyder between Fi& 
and Skookum Creaks (pl. 13). The property baa been described by 
Buddington who recognized scheelite in one of the voins. From 
1925 to 1929 a total of 3,600 feet of tunneh were driven at the Moun- 
tain View mine. Of these warkine, 3,500 feet are on the Skookum 
tunnel level at an altitude of 540 feet (pl. 18). Buildinge on tho 
property consist of a bunkhouse for 12 men, a water-wheel power- 
house, and several mall sheds fox storage of equipment. The mine 
is principally in Texas Creek granbdiorite within a few hundred feet 
west of the contact with the main body of rocks of the Hazelton 
P U P  (PI. 13). 

The only vein that contains echeelita is the Fish Creek No. 2 or 
"Gray Copper" vein (pl. IS), which is wholly within the Texm Creek 
grsnodiorite, except for small schist inclusions of the Hazelton p u p  
along the footwall (p1. 18, inset 1). The veinstriken N. 45'W. and 
dips 50" N. It is exposed on the surface for 480 feet by several 
opencub and in shallow underground workings by a 50-foot shaft 
and a 60-foot drift. Pits to the southesst thst were dug on the sur- 
face dong the projected bend of the vein do not reach bedmck. In 
the Skoo3rum tunnel drift the vein has been followed for 300 feat. 

T h e  principal ore minerals in the Fish Creek No. 2 vein are pyrite, 
pymhotite, and d d t e  with some chalcopyrite, galena, and s little 
sphalerih, tetrahedrita, and freibergite. The gangue is mostly quartz 
with a little barita. The vein dso csrr ie~ some gold and silver. 

The following average grade estimates are baaed on sampling data 
by Aner W. Erickson, of the U. S. Bureau of Mines? In 1944 the 
northweat drift of the Skookum tunnd wes extended by the Bureau 
for 180 feet, and 43 channel Barnples were taken undargmund on the 
F i ~ h  Creek No. 2 ("Gray Copper") vein b1.18, inset 4). The weighted 
average Won content of these 43 channel gamplea is 1.23 percent 
scross an average vein width of 1.4 feet md dong a strike Iength of 
130 feet. As analyzed by the Bmau,% this ore also averages 0.1 and 
6-4 ounces per ton of p l d  and dver, respwti~ely. The Buraau also 
took 27 m p l m  of scheeliWhring portiom of the vein in the upper 
tunnel drift md in the surface exposures @I. 18). Tha schmlite- 
bearing portion of the frein in the upper Mt and in. the surface cuts 
above the drift (PI. 18, insst 2) contain~ a weighted average of 0.15 
pment of WOI across an avorage width of 1.9 feet and along a strike 
length of 60 feet. Chamd samples amms the vein in other surface 
sxposmes contain as much as 3.93 percent of W& (p1.18, iamb 31, but 
' R n d d l m ,  A. F op. dL p. m. 
1 Thorne. R. L., and o m ,  o p  a, pl. 4 5 4  
*Idem, fla. 19. 
0 Idem, IYOL I? d 



ore of thB grade is codhad ta mnaU ki&-grde shoots only a few feet 
in length. 

Additiond ore shoots may possibly exist in the Fish Creek No. 2 
vein between the Skookum tunnel drift and the vein exposures at the 
surface. One poasibla means of e~loration would be to raise on the 
vein from the Skookum tunnel drift to the surface. Suble~els from 
this raise at appropriate intorvds would explore the vein along the 
strike. The downward extent of the ore shoot exposed in the Skookum 
tunnel drift could bc tested by a fan of drill holm from a station at the 
face of the Skookum tunnel crosscut on the northeast or hanging-wd 
8ido of the vein. 

FISH QBEEK FEtOPEa'TY 

On the Fish Crsek group of claims along the east b d  of Skookum 
Creek (pl. 13) two veins in Texas Creek granodiarih near the rocks of 
tho Haselton group contain sparse scheelite. At an altitude of about 
1,600 feet, adit 3 has been driven aouthwtward for 60 feet on a 
quartz vein that strikes N. 35' W. and dips 65' N. The vein ia 4 feet 
thick at the adit portal but pinches out 10 feet above it. About 20 
feet in from the portal, the vein splits into a network of quartz s h g -  
m. Schaelite occurs as scattered small crystals in the quartz for 40 
feet along the drift. Tho vein is estimttted to contain less than 0.1 
percent of WG. 
According to Buddington: 

about 360 feet northeast of this vein (adit No. 3) * * * ia another vein, which haa 
been pmpeated by threa adits (.NOS. 4,5, and 6) at altituda of about 1,930, 1,904 
and 1,800 feet, with lengths of 60, 109, and 185 feet, r~pectively. The vein 
atrikea N, 50" W. and dips 46'-50° NE. Its width at the portals of the three 
ad it^ is 19, 24, and 15 inch-. d raise connecta the middle and uppep adiw, sad 
the vein has been partly atoped for 30 feet above the upper adit. In these upper 
working8 it sverages less than a foot in thickn- but contains shmk of ore up to 
the full width. 

* * * * * 41 

The vhible sulphides cornprime galena and pyrite with tetrahedrite, sphalerite, 
and a little chalcopyrite. 

The d t a  ars mostly in granodiorite, but near their faces a fault 
eeparatea the grmodiorite from rocks of the Hazelton group and cuts 
off the veins. Minor mounts of scheefite are in the vein in all the 
d t s .  Adits 4 and 6 expose ody sparse grains, but in the h t  40 feet 
of adit 5 a 3-inch qnartz-scheelite stringer ia next ta the quartz 
sulfide vein. This stringer is estimated to average between 1 to 2 
percent of W a for about 28 feet along the strike. The scheelite i~ in 
distinct crystids as much as I inch amms. From 40 to 80 feet in from 
the portal the scbeelib is sparse, and the stringer probably aontainfi 
less t h  0.1 percent of WOa. 

M Bnddhgtm, A. F.,op dt., p W. 



The k t  Chmca group- (pi. 13) is on the ridge between Skookum 
Creek and Salmon River at an dtifada between 2,6110 and 2,900 feet 
and about 1 d e  eaat of the Riverside mine. The h t  Chance 
c h ,  formerly h m  as the Olympia Extsnsion daims, are ds- 
scribed by Buddington." The underground workings comprise 700 
feet of t m d s ,  a 50-foot raise, and two 50-foot winzes. The winzes 
are now fiIled with waste rock. 

The vain hown as the Olympia Extenaian, has been traced on the 
d a c e  for wvwd hundred feet by means of a scrim of opencuts and 
is exposed mderground for a total diskmce of 180 feet along the 
strike in 2 drifts, which are 25 feet and 75 feat below the outcrop a d  
90 feet and 100 feet long, respectively. Tho east snd of the upper 
drift and the west end of tha Bower drift are cornacted by the 50-foot 
raiae. The vein in the lower drift aver- 1 foot thick and contains 
a p d y  distributed grains of scheelite for s length of 60 foet ; the grade 
of this part of th0 vein is e~ltimated to be tabou t 0.05 percent of WO*. 
'In the upper drift and on the surface abovo the upper drift the vein ik 
3 tm 4 feet thick and is well mineralized with galena, tetrahedrite, 
chalcopyrite, and aphalerite. Several small cryatnIs of scheelito were 
seen in the upper drift, but examination of the ~urface cuts with the  
ultraviolet lamp failed to reveal any heel i te .  

A 30-foot drift on the Monarch group of claims, has exposed a 
quartz veinlet cuntaining scheelite, which may be part of the Olympia 
Zxtension vein that eropa out 1,000 feet to the mutheast. The 
veinlet, which a~emges 4 inch- in thiclmm, is exposed in the face 
snd dong the drift except for a short iu t e n d  10 feet from the fsce. 
It is estimated to range in gmde from 0.5 b 3.0 percent of WO* 
throughout its q m e d  length. A s w k o  cut on n fissured zone 
ahra the drift failed to show m y  gcheelite when examined with the 
ultrapio1e t lamp. 

BLUggIED PBOSPECT 

In October 1942, the Bluebird d a b  Zpl. 13) was l ocaw  by Arthur 
0. Moa. Only hand specimens of the ore were exmnined. It ia 
reporbl to be in the Texas Creek granodiorite about 1,500 feet west 
of rocks belonging to the Emelton p u p  and at an altitude of about 
2,3W feet. According to hlr* Moa, the vein is exposed far only a 
few feet and is 4 inches wide. It contab  quartz with sparsely 
dhminatad pyrite, chdcupyrite, galena, and acheelite in the central 

R d d l n m  A. F,, ap. eit., p em. 



part; molybednib ia p m t  along ita wetus, T h  hmd q h n s  
of &a vein wem eetimetsd to contain about 0.5 p m n t  of WOa. 

S&dte  ocouming aa rare grsine was eked on the Brigdim 
(Hyder Butte), Liberty, Bear (Lucky Boy Extension), Almka- 
Premier (south work& only), and Engineer prospecte. The latter 
E4 oubide the area shown on plate 13. Sesmh with an ultravioIet 
JBmp f d d  to reveal wheelib on the Eelen @ow*, Six Mile, 
Cantn, Hyder Skmkum, Titan, Cripple Creek, Ddy-Alaska, 96, 
Texaa Discovery, Hyder Lead, Morning, h k e ,  Blasher, Edelweiss, 
and Jmbo prospmts. Many of these are outside the a m  shown on 
plate 13. 
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