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I . -. FOREWORD 
1 .  ,' ' ' 

.' . - 
By P- B. B m r ~  
- 

&nung the importamt duties of t h ~  United Staka Qeo1ogica.l 8w 
my iP A h h  hew been the explomtim for mineral degaeits and the 
critical ereminntim of those that have been found. Southeastern 
$Uda has long h h o r n  to contain valuable mineral d e p i h ,  
many of which haw b developed by producing mines, and most 
of them bsve been atudied more or lass thoroughly by the geologists 
of the M&an branch of the Geological Survey. The mgim near 
&e &ad of Po&d C m d  was aarly known to be w e  of the places 
a- &ere were indications of valuable oras. However, not until 
&a diwoverg in 1918 of the phmomendly rich silver and gold ores 
d th %m mine, an the Cnandian mde of the internd.ional 
bomdq3 was much public in- t in tha dLstrict aroased Ta meet 
#a dl for idormakiart rs to the +bity of gimilar o m  murring 
an the h e r i c a n  side, L G. Wdgate, plogid,  in 191M) spent a 

. month in field work in tbs district and prepared a reporb of his ob- 
mwstimrs, which waa published in Geologiwl Survey Bullatin 722. 
The mount of pmcpdbg that had h e n  done on the American side 
at that h e  was m slight that no definito prediction as to the future 
of the district d d  be made. Enough information w-, obtained, 
howevsr, tn show that further prospecting and developrhent were 

. frilly jnstified 
fn 1924 the QmlogicaI Smey prepared a topographic: map of 

Ryder and vicinity to serve as a bsse on which the g e o l a ~  mdd be 
mapped in same d m  and in 1925 A. F. Bud-n, who had spent 
mend y a m  exam- the geology and mineral deposits in many 

' parte of mutkwbrn AlasIca, wss: assigned to study the district. The 
m l t s  of Mr. Buddinghn's studies, m weU as the observations and 
interpmhtians by other geologists who haye anthori tative inform* 
tion on the pmbIems involved, are aet forth in the accompanying 
~ p o k  

Without athmpting to summarim or brief the contents of the 
' report it may LM pointed out that athe ragion i~ of gnat m i c  and 

geologic hbre&, ~s it fiea within the eastern portion of the Co& 



Range and includm part of the d m  contact of the &ad b n g p  
bstho~tb. In the main the w k s  are of igneom origin, and probably 
the mod significant detmminstion by Mr. Buddin* ie that the 
igneous rocks lmlong to three rather dbtinct &visions--(I) a grmo- 

0 diorite wbich f o m  tha Texas Creek batholith and was iptfnded into 
a seriea of gmmkune, tnff, grgraywacke, and slate called the E d t n n  
group, (2) a pink quark monzonite that forms the Hyder batholith, 
(3) a pink pnodiorita that f m m  the Boundav 8tocB. The ore 
de@h are intimately and probably genetically associated with tha 
Texas Creek batholith, which iEl the oId& of these igneous membem 
Pi& tg$a of 'ieina are dikhhatd-qunrtz 6- winn,of l ed-  
~ i f v ~ g o I d  typet ~ e h a  and veinlilm replacemeat d e w  a2 mlveru 
gold type .gat recognized in the Amerimm Qsrt d tkdidrict),  
w e b  of tb gold type, disseminabd and h i e *  m p l a m  
dapsits, m d  a e i n ~ ~ % l h d  &sum zanm appmdmdy. pm&l t~ tha 
&rntmra 
* A e e w ~ I ~ t h e ~ m i s ~ l h o p ~ g ~ , ~ p i k s ~ H  
'mrrormt of. ore has hvrm m m  of-ha. bairn Madl 
iurbhar p- and stndg will be f e q n i d  k r e f o ~ t h  t d  vdw 
af Ra h e &  &@site aan be debermined. In the &arch 'snd M o p -  
ment, ~OWBVBP< the nummua s u ~ g d i o n s  made by Mr', Buddin@& 3i1 
#b &ion of the report entitled + N o h  ar pmwp&ingW should 
foette srttefrtion on the m a s  where afforts sm most lihly to "ba me 
ee&d and pment wade of time and moneg on thm+ amas w h e e  
p P e g i d  tmiditivns aramt reg~rd6d aa faapmble. 
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' . ;bmm~m HYWDER AND VICINITY, SOUTH- 
' ,  EASTERN A W U  

T h e ~ b d n o f ~ ~ ~ ~ ~ v e r l i ~ i n p a s t ~ B O P t h d  
&& Ahka  in t.b Hyder miniig diettiet and in p& mithin lkitid~ 
CbIzmrbi& It hm b n  known fa 26 yeere that h s l  +ta * 

oww witbin the Alaskrm part, but until the developmint of the 
Premier mine in actjbining British CbIumbin the -try, which was 
relatively inacbeeaible, a t t m d d  but little mpital. far p~oapechg. 

, :Wthig t h  ha t  h w  g~1.e, howms, the ouk&mdq of thn 
. " MP mine and tho d i v a  prospecting and develapmsnt work being 

prosermted in the Camdim part of the Sdmon, River mad adjoining 
h r  Rivar drainage h i m  have stimulated inkh- t i  in pmrpcting 
md in the Bemlopmmt of prcqmb within the hmiaaa part of 
the Subon Rim B h  A numlmr af new mineral ddpbsitg thmt 
wrur*llt the expmhkurn of cnpital in ~ ~ i n g  have hen dia- 
covered, m& pmpertia h v e  undergone active dmdo-t, and 
the Rivemids mine h a  trebn brought to B gtage of pmdudm within 
this period. 
In 1096 gQ2ogiQ-ping of the Eyder district waa mdertaften 

by tbe w d m  b iaraore complete pictnm of ths gmlqpc setting 
and mode of ocenrremee of the mineral deposits ae an aid to iu td l ip t  
prospecting of the aras and development of the d i s m v d  deposita 
md to pr-t for public information a systematic account of the 

- : minerd d e p i t s  and the work done on them. A m m a i ~  
.- &l the Cfrichmk RiPer Valley m e  mad@ in order to evrllrete 
the e b i l i h i e e  of-that region as an for prqmkhg* 

,In lseO L. Q. Wdgste was engaged from July 10 to Bugnst 17 in 
a geologic investigation of the country betrasn S h n  

hipsr,sad the inhmtional boundary. In 1924 a t o p p p h i c  barn 
map of h38iyder didrid wasprepred by & 35. W b  (8mplm 1.) 

, In 1825 the writar was engaged from July 8 Q SeptemW ID in msk- 
" . 



ingtp polo& map of this district and in an inwmtiphn of the 
mineral de@tS. ((See pl. 2.) The time mui too shod tu petrate 
the country mutb af Thumb Creek end to map accurately the Itsrtbern 
hrdw of the Hyder qnwtz mmnite wwat af Salmon Riow; 
mnt& is thmfora inferred and is hdcshd :by a dottedltina 'hi 
1925, betwmn Angust 25 and September 16, mrd B. Jewdl made 
a geologic ~leaonaaiasanee of the countt y lying dong Chi- Rimr 
from Behm Canal to the hand of the West Fork of Texas C m t  - 
( h e  pl. 8.) The detailed dewription of the minm and pmpeds 
covem only the developmmt up to If&&. Binm that date ddecfer- 
able additional work hras bean dona at mmy of &a pmpertiw, and a 
number of them have pmsed into $he hands of other owners. 

" aidan* in tha field *&id in the hbmt.org. Mr. Jew& mmb . w w  
aoanaisssnoe and prepared a mport arr the wlogy dong the Chi&- 
smin River Vaby and subsquently in the labomtory nude an in- 
hs ioe  study, followed by s report upon the nature rehtbm of 
t b  l s f m a s  minemb of the Salmoo Ri- m ra&&&. 
the micro$cope. The p& of ths preseat xeport thst deaJ-:wi&W-. ' 

plngy of the Chiekamip Rker Palley mdfhe damcopy of the om 
r a i n e d  am based on his work. 

The miter is also under obligatior~s to E. E4 J ~ ~ s a d ' M J a e k m  
Smith, of Hyder, for their satisfactory .wrPim as packena, and. to 
Gorge King and W d e y  Myers, of Kebhilpan, for their effic* aid 
na hatmen on Chichimin River. The prmpwhrs and antm in 
charm of h:dmelopmeat of prospects were uniformly oW&g in 
giving information and &ssistanoe whmev~r r e q u d .  rl 

Tha report. on the Salmon River Met. by W e .  5,h br#ar 
af the greatest essistanm to the writer, and mqgh a& W$sk$&'s ms- 
bid hg8 been inoarporated in this report. ; ., - - 
T h  phobgrapbs mproduced in P l a b  6, 6,Jland 9 were taken by 

R M. W i l m  in connection with his ph&bpqmph;c mvey of thq 
dMr& 4 ,  

. H~~FoEY . . . a  . -...*,.,.. "; ,-;, 
a briaf dry of fie hibq of tb d ~ l & < f # &  bj 

westfpte: who 'IATita8 : 
Metal-bearlng Meq ~hi6dy oi gold and dlvet, were iaMd in the Canadlsn 

m o a  d thb @on about 1888 [the pear of the great Hlondlh? gdd -1, 
U dmllar had been made on the Ahi&a.i8ide of the b o w  
1901, tecelved rehtlvely attentloa mtll * * w u  

a Wrtp.wI L Q, m- I--: 
U. 8. OWL BnlL 722. pp. 117-140, 1021. 2..;,?-'- 

'~dw. p. 111. 



b o o m w w ~ I n t b s Q r n a d ! m d b & k t  T h i e ~ s a k n d d e i t l n a & w ~ ~ a ~ ~  
but memawhile the t o m  of B m r t  aod wme 32 mil- oil sailraad wemi built. 
~ h r e * ~ ~ ~ n ~ ~ t ~ ~ ~ t h e d ~ ~ ~ o m e ~ ~ s ~ l ~ o r e s o n ~  
Oaaadlan dde of the 1- and in 1918 a mmmexkl nre bodt was fband at the 

- . M t m  h e ,  wblch, thDaga in the Balmon River B a a  is alm in OanadB. As 
a mhlt many claima were staked on both sldm d the 'bonadarg, aad town 
04 m w  ap. 
.,hthair for placer gold the ear17 p ~ p t o m  $&add i& 

CMktmh Rivm VaIley in part by way of Sahnon d Chicka- 
rnin Qlrciara. .Old stakes indicate that incidentally they h k  their 
way dong the branches of Chickamin and Texas (3Eacity-s and along 
the West Fork of T e w  Creek, but without any i n h i v e .  h r c h  for 
vain d&ts. 
: J.M@W-..of the United BtaW Fo& S e h ,  who were 

.*>-'rra bpi3djng a pmspctar'8 trail up the Wed Fofk af Texas 
' C d ,  m @ e d  qua* h u m  veins with &mts of anrifenrus and 
ergentifernus Eead ore. About 80 pmpectors rushed to the dishict, 
and over 100 claims wera recorded by tho middle of September. Xn 
1!EB a 80-ton mil1 for the concentdon of golddm~-lead ore was 
completed at  the Riverside property and put into operstion for s 

8 mupie of month in the early part of the year. The property waa 
.\r h& idle for several months pending arrangemmb for its opention 
by + new~compsny, a& which a asmall additional production was 
made in the later part of the year. The n e w s p a p  reported that 

' '~5!18.b totis of a b ~ ~ n t r s f e  WBS produced in 1926 from .the Riverside 
r n h  

Bm=OO;- 

' . The folowhg .references may pme mftd to thorn tRishing fur- 
ther information on the geoIogic features md ore depoaita of the 
Hyder district and .adjoining araas: , .  - 8 m . . '  
Bioobs, A. & PA.&- on the getehiliran mining dimtr~ct, ~ h h  

with la infmdn&ry &etch d the gmlogy of abtlthealhm ah; U. B. 
-1. Barvey Prd. Paper 1, 2y2. 

.,, -, d. F., Mlneml Investigathnn in r n u h & m  klnrln: U, B. h L  
. ', . ,. : BWWV BdL 773, Pp. M, 1025. .. " - - 8rtU Chapin, Theodore, Geology and mineral m t k  d -em 
'h : U. 8. Wl. 8-er Bull. 80[h 1m. 

-pin, !J%mMre, MfnIag developmenta in mukmtem &s&:-w. *.S, GEDI. 
Bnmw Rull. 862, m. 94-98, 1818. 

Jewell, W. B., Mineral demfta of the Wer met, -rn Alaska: 

I b x .  A 
Emn Geology, wl. 22, pp. 494617, l W .  

. . + .r : h i e ,  .J, R., jr., ~ o t e ~  on the SaImon-Une mver -on : U. 8.  sol. ~ l l i * ~ p  
' .>'. , w. '714, pp. f2B-142, 1921. 

W b 6  L. I.., Um depoeita of the Bnbm Rlver M: U. 8. Oeol. mj 
Bull. T22, m. ll1-140, 1921. 

Wrkht, W B. and 0. W., Tba Ketchlkan and W m  mmmg -eta, IlrutR: 

*"'Fh,; U. 8. Oeoll. B m e y  BulL 847, pp. 1-BO, 1WM. 
* , i. . 2- . -:'yq - 8 

.* ..7 . A -. 
.> , - . - ,  



I+ Tram, YOL 25, pp. 89140l, 1920. 
ttibt4jgvf a. A, w m ~  district (We, 2): SrIW Bw, %Khm 

mpt. fm 1917, p p  B3-q z9IB; idem ibr yp. 7- W Mm 
ibr 1Bl9, pp 61-MI, I m ;  Idem far lm, $p 624% ISM; idem 1m l%& 
pp. 67-72, 1m; idem fm 1922, pp. MI 19B; Idem for 1923, pg, 
I=; f a d  f o p  1% PI). S 7 5 ,  1325. 

Jk ldge ,  Vf*, The Mgh-grhde &I-r a i  the 0kwktt &btH&, B. a: 
CanamBJl M i a  ,?our., ~ 0 1 .  41, Pp. 454-458, 1m. - and f lands of ~ r l t ~ s h  (10- hm DYblblllr md 

. , @e L U a  bwndarg : Canada M I .  Buwes mwmtw W $a&m 
*,A, PP Q-w 

M & ~ ~ I ,  EL. G, Portions of Portland Oanal and Bkeena Mdng'di~Mona, 
Skemn &Met, B. C. : Canada G w L  B m e y  Ma. 32,1913. 

O'HeH1. J. J., B t t h o n  Rivet dlatrIct, Portland Canal mLnLag tIMmh~& B. 0.: 
Csmda -1. Sarvey Summaw aept. for IsZQ, pt. B, pp. T- l2 , lB% 

~ I 4  8. J, aod H a m ,  Gmnm, The Ratnam R i m  Bi-iEt. B. C.: B.8*d. 
G+L Survey Btrmmary Bept. for 1920, pt. A, gp 62,192t 

1 ' I c *  - C4eoIogg and ore depmits of Salmon River diistrlct, B. C.: C h a @ m  &&i 

g h y  Mem. 152,1522 
WUmfm, V. H., The geology of the Portland Canal dishlct: Hh and a 

VGi. m, pp. 96-88, IBal. 
Wright, I. P), atpart WI Unuk EZbr m e  zwh d BrlCbZ1 Gmhmta: 

Canada w. snmey snmmary Rept for 1m, pp. 44wB, 1m. 
" 3 0 

The Sdmon River araa of sontSle9stern Al& Vtw at the beard 9X 
Portland Canal, a mp-wslled fiord which CUB obGgneZy trc~ss the 
Ca&Rmge for some 90 mila from Dixon Entrawe, at k?m muthern 
brder of M h  Ita hih are d&ed o& the & and north by the 
international h r n d ~ q ,  and on tha--west by+:the dmbge divide 
b e t w m  the hadwaters of the dmwwtributary to Saslmdn Riwr md 
those tributary im Chi- River. (%a p t  1.) c e  EM 
in the northeastsrn part of the Hyder mining diiitr54 &id &e,̂ Wih 
reemding offica- is ah Hydar* 3 .  

The portion of tha Salmon River area thak lies 5 British Colm- 
bia his b n  well described by Schofield and H I B ~ ~ . ~  

The town of Hyder is situated st the head of Portland Canal, at 
the niouth of Sttlmon River and on the in.ternm,tid bounaaq, tit 

*~c&ala, ia J, ma B-. WIW mtd om depos~ts p ~ .  &ma B I ~ C  
U w f c t ,  B, C. : Cnnada -1. S a w  Mem. 182, 1922. 



appq&geMy Istitada fiD 55', longitude 130° 1'. (Eh pl. 4, A*) 
.& qmr &-the B v e d y  Mountah e-ds m t h  to the coast, where 
-tb delta and tidal flab built out into the canal by Sshm River 
extend around the b w  of the steep mountain dopa Part of the 
to& is built on piliag wer the tidal flats, but the newer pglrt is on 
$Be gravel-floored valley of Salmon River, to the north1est. The 

. miginel d e m e n t  WIL~ d e d  Portland City, but i t  was renamed in 
honor 02 George Hyder, engineer for the Alaeka-Gastinmu Mining 
Co., which had an option on the Big Missouri property on the Cans- 
dian side411 1915. A wharf about two.-thirds of a mile Iong. hahl 
. h a  built aver the tidal flats t o  deep water, and Hyder is accessible 
to ocean vessele throughout the ymr, It may be reachsd .by meane 

. hf the. regular riteamship sewice to Stewart from Vancouver. and 
,: ~ : ~ c ~ i ~ u ~ e r t ,  B. C. (135 miles), by regular .weekly mail bow from 

~~n (145 miles), and by occasional steamships direct from 
Seattle. 

The town of Stewart lies about 52 miles to the northeast, on the 
British Calhdibia side of the boundary, and although older than 
Bydm it isi of about the same size. Tt is connected with Hydm by a 

: jr'bd suitabla for aubrnobiIes. 
' The district has been opened up by EL r o d  mitable for sutamobilea 
from Hyder to the Premier mine, on the Canadian ide: This mnd 
rum dong the east side of Salmon River most of the way, end about 
13 milea of its course is in American territoq. U dords  the only 
prhcticsl mode of m x m  to the mineral deposih in the upper part 
of the drainage badn of Salmon River, s f w b r  tbat has contributed 
to the gmwtb of Hyder. 
.A pn& trail has been built by the United SEates For& W c a  up 

' the Wmt Fork of Terns G+ one of the major tributaries of 
Sdplon Rjver, from the bridge - Sslmon Biver h v e  Ninemile, 
at oa altitude of 335 feet, to ChicBBmin Ghtier, at the hsad of the 
West Fork Valley, at an altitude of 2,M kt, a distance of abut  
$1 miles. A blranch bail goes over ,a low Baddle, at an dtitude of 
$?0 fwh to the foot of Salman Glacier, st an dtitude of 535 fee& 
hother  psck tmil has h e n  built by the F o r d  Service up .Fish Cmek 

, . , f r ~ q  .$be, Snlmon +River Road, knd 8 braneb, from it to the Titan 
P M P ~ ~ ~ Y -  < 

-f E 

The salmon district Ees within the PacXc m& dimatir: 
p a n e & ,  w h m  them is abundant rainfall an6 relstively mdemte 
tkdpetib. Fr'am November to March t h e  precipitation at sea, 
level je  -&id? k the form of snow. ' ~ h 6  &gall is 'leu& in late 
spring rand early mramer ; it is gmutest;.in July, Au- September, 



rda b , k h m  min fdls ~badh.lf t h ~ h  abbb(+loi *m 
A k s r g  af Ehe dimatic conditions .at Stewart, B. ,qudy . t' applicabte h Zfyder. . ,  . . . 

:....-..- ---*......- ................. -..--.------- am La0 b . . . . .  ................... sr ..,,.,-.... , -,,..**.........*... x I ::I , am I ------ -.I 9 
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' T'&'mowfbl is much heavier at mod inland t b q  .t Stew& 
.At + Pmmier mine it is report& to ham amamted to 40 fw&:h 
1923 krid 60 feet. in 1924- -On the other hand, it is much less a$ t'hq 
foot,,of Chicksmin Glacier, where it is reportsd fo have been only 
6 f& in 1923, I 1 .  

I . , VEOmAmim 

~ l l  the vSirq bdtonoq except those -piad by @ . e i a ~  dr %A 
immii&ata flmd plgins of the rivers, ate well wooded. In 
the dope8, np tu an aItitude of 3,000 fwt and in fa+ohble'pl&& 
8,600 feet, are clothed with s dense @wth of f o r e  except whlere 
if' has km m p t  away by momlid&. ,(See p1. 4, B.) A h 8  'the 
tirnbdb line to a height 6f about 4,00i0 or 4,m k t  them is s belt' 
wh'ich'is cow& by heather, with hem wid there stmg@iug.dahh~ 
of and 3cm-y tress. A b ~ e  the heath& is a wne of dhr- 
natidg bam rmk, rack flakes, and angular glacial dariq with pstches 
of snm, which extends to the lower limit of the g1:laciers and tber mow 
or'ioe caps. ' On comb ridgwtoo narrow ta support a Ibe2d trig 

h$ sohe a3 BWnd BS high as 0,400 feet, I *  

. T foieste m i s t  chiefly of hemlock .hd 8prtlcd;' "&d 
Ii4mhck prdominsting. Ydlow cedar is fad l a d y .  +here is 
eaflicient timber along ~ b n  River, Texas Creek, We& Fork, and 
ths nl;outb. anff head af Thumb Creek to supply all mining needs. 

, %, slppes,at tho ends of the ridges between %ugh and -, 
doin&* A -  (tlsoip6 himeen Oreenpoint m d  Fqgmm: -,yrd 

-- 7.- - 
' ' hc I ib . Id .  IS. S;.ndd Hanmm. -, ~ 1 ~ ' m n d  o m  M t .  df &&& -; &I- 
*w. ,&C. : -& .:I. Rn-w Mem. 182, p p  67,1924. 



and C h i h m h  G l d s  are a o d  with timber m 
-&;&OM to 8,F&O feet; but war the head:of Slraob Creek, east 

the forest extends only ta n height of 2,800 feet, 

WA- PO- 

.*ham .ra wsbr-power sites an Thumb Creek, the W& Fork of .. - I t .  

.. h Creek, Selmon River, and many d the WBT mountain 
simam~, Development of water power on the three major streams, 
h ~ m ~  would necessitata consideration of the fa& that in the 
s p r h g , ~ d  summer they carry considerable glacial flour, which would 
tend to silt up the reservoirs. Adequats power for prospwthg crur 

be d&elopd from tha &unta& gtreems &'&st of tha 

The Wmm Riva diatrict liea within the e w h n  prE of -the 
. c 

Range. The tqmgraphy of the district i~ one oi p t  relief, 
" , I ~ - ,  '#& the high& p& 4,000 to 5,000 feet above the valley hstbms. 

[Eb pl. 6, d a d  B.) The scenery is bold and .strikhg and ia 
partiklarly grmd in the vicinity of the iaternatimd btlndsry 

, just west of Mdunt Bayad, where the highest sharp-pointed perah 
. . . r e d  dtitudes of over 7,000 feet above sea level, m d  .though they 
' ,  rise a b m  grmt uniform fields of snow and im that bbmr many of 

the :l*er m m t a i n  top and partly fdl dl the vdleys, yet they 
tbemselm bear, d in their sides, large smphith&t&m occupied 

",'b"- 
~ S *  @mml haw been glscMly rbddtd 'h  s height .&;&-w;w or more, and sharp-pointed, B B ~ M  pa& am 

f-d orilg &+he this altitade. Snow or ice c s p ~  hIl htge 
tlms above 5,000 feet that are not tm s h p ,  and on p- diddm 
they occur locally as low as 4,tW fa& CiXI&eiers aw$ti$nd in p m  

,. U b a h  at stiIl lower levels. The vealley ardh hrrve h n  
.g*t<- 
>#&.&I dhmmlly have very stmp slop& or, in m e  parh of the 

J -4 

--wUd8. Except where broken by these cllita or by the 
ns* p r p i i  and' gulches cut in postglacial time, thb elopee; thongh 
steep, sm generally amooth. At the base of the -per dopee in the 
valleys that are now free of glaciers there are large accnmulatiorts of 

,..) - WW which, with the alluvial fans built up at the mouths of gulches, 
'-,&&?j+'+' - - - 21 --dk4~~fEstbned the lower slopas and have tended to give a V- hap 

~h%&'wrere pmvio~sly glaciatad W -&aped vallep 
Most of the area shown on Plates 1 and 2 lies w i t h  & d r a b  . 

a" - bsrsin of Salmon River, but the extreme western parh lie within 

ks %A. , $F' . , 
rn 

*. Y., , ' 



tse. dmhajgb baain of Chkkdu aiver. Tbs major .triiptsrim of 
&hm Xvrlr ,are Cwmc@ Taxas CreeJq, Thumb Craelr, 3m 
&&, md tBe c m k  tbt  enters h m  the scmthwest,oe &a .* 
side' of the  rive^ abont 8% miles northwest of Hyder. T h e  divider 
between the drainage h i m  ab ~ ~ X Z  and Sdmon Rivers 
trends, ia gsperal, aLmost true south parallel to Salmon River and 
SaImoa Glmier. The WE& Fork of Texm' Creek had, bo~ber ,  
pusheJ its headwaters far back into this divida and hss produwd in 
it a big band ta the west. Indeed, the West Foyk wadd hhve 
to at. its bed Ihaa& Iower and advance headward much, farther to 
capture the M$nage of the upper part of ChickIrmii~'Valley, now 

/ occupied by Chkkamin Glacier. 
Tbe domhdt elements of the d e f  me &0 B&'hivea'&ige, 

b t w a  Salmon and Bear Rivers, the mexpIored group ",dP1&&@ , 

bins =nth of Thumb Creek, the ridge between Tbumb Creek and 
the West Fork of Texas Creek1 the r i d e  between the West Fork 
of Texas Creelt and Texas Glacier, and the ridge between Texas 
C4-r a d  Boundarg Qlscier. Tbs Bear R i m  Ridge MB north; 
%h@ QWF. r i & p  trend weet. 

33 .  p u t  of the Bear River Ridge thst * within &is d 
i~ m m d d  rmd flat-topped. It hae 8 ~ e r d  altitude of abut 5,MNl 
feet 4 c u h k h  on the wuth in the maw-arppd peak of Mount 
h u g ,  at  an altitude of 8,475 feet. Thb ridge riseek with steep 
d m  from the y d e  y flwr of Salmon River. 
Tk &Pi& befween the drainage to Thmb Greek& b n p o i n t  

GHkciqt scad #e drsinags to fhe Wast Fork is 1% tiraes-as-dbr from 
fdw Wtst Ferk tw from Thumb Creek. It hm s length 09 about 
5 a s s ,  end for B third of thia distance it is 6,000 fed or pme i.a 
Jtitd* % lowest p w  accross it is Pwgumn , @J@-* ~ctt .in 

3f -4,W feet W e d  p h  rhta,wfddW 
feet. @m. Bel* erd ice cap cover most of. fie &vise, a d  h r n  
it 0- five w r  glacimHidden, k y ,  d Faxguson to the West 
Fwk,~pnd Omg.+pd n u m b  to Thumb Creek 

3 8 

a mb.diPide kgtwean the West Fork and T m  O l e  $ t h  
A 'times as far , fmn the Wwt Fork aa from T ~ X W  ~ H ~ . B E .  %It ..h 

* r ~ ~ ~ ~ l o a g , m d ~ s a r l y h a l f o f i t i s a b O m 1 1 5 p 3 9 ~ ~ ~  
hbe.,vThm a m  two ice caps with their c& af a h t  6,8W feet, 

' separnkcd by 6 a4 the head of k x  Qdch at rn altitude of about 
' ##m fwt, 

~ ~ e r i ~ e b s t a s s n ~ e n u a n d ~ 0 m ~ ~ ~ i n g e r w ~ ~ l . o ~  
from &+maximum of 6,100 feet at the h d  of Bomdsry Wer & 
4,700 fet just WE& of the iatezmntioml M a r p .  

' . mb;ol$+dge iq 8, with mow throngbout the yew. 

-.  
1 .  2 <& - 
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U .  S.  GEOLOGICAIr SURVEY BULLETIN 807 PLATE 4 

A. TOWN OF HYDKR, A'I' TI lE IlEhI) OF POHTI,AND CANAL A N D  'I'HE MOUTII 
OF SALMON RIVER 
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:. . ;. *'-'. ~ f m o n  ~ i v e r  is the master stream of the Wet. It 'beads in 
snlmon Glacier (ma pL 7, A ) ,  which heads against the Nass River 
divide. Salmon River from the foot af the glacier to Portland 
Canal is approximately 15 miles long. Far about 1% miles frotn 
ib head the river flows in a, flat gravel-floored wUey, below which it 
flows through a mck gorge to the point where C w d e  Creek comes 
in. Thew is mother g ~ q p  100 feet deep where Boundary C w k  
cmsdas into the river. From the Daly-Alaska property, at Elwen- 
mile, the river flows again in a flat-floored, gently sloping valley to 
the junction with Texas Creek, at an altitude of 300 feet, From this 
ppint the v d ~ y  is abut three-fifths of a mile erde and bas an aver- 
"*,dope of abont 31 feet to  the miIe. In this ~treteh the rioer is a 

+ ;?i7? n 

f hding stream, flowing rapidly in 'a netwobk of channels cut 
through gravel ba3.El and low islands that are con&tantly being built 
up and dtstroyed. The river is subject to considerable Roads and 
st high water occupies the greater part of the valley floor. 

Texas C& heads in Texas Glacier. The valley of the meek is 
, . wide, flat floored, covered with gravel, and gently sloping It map be 
'" p&dily forded with horses above the junction of the West Pork. 

The W e t  Fork is larger than Texas Creek where the twa come 
together, The valley of the West Fork is abont 8 miles long and 
cunsih of ~ v e m l  b d  gravd-floored flats with interoening long, 
narrow, deap poatglacial rock g o r p  that have steep gradienb. One 
fiat extends from tho upper end of Texas W e ,  at the berad of the 
valley? to the Government cabin. Here the meek has been fomd 
over &gaiPst the cIiffs on the nartb side of the valley by the old 
rough mafsinas of Ferguson Glacier that extend for half a mile or 
86 bepad the present h n t  of the ice. Another flat extends for 
t h x e e q m  of a mile op@h end w& of C a q  Glacier. Mod 
of the drainage carried by the West Fork comes from the muth side 

. and mainly f m  the t h m  glaciers, Hidden, Casey, and Fergason. 
Tha atseply doping ddes of the valley have been s m d  over half 
&air awn or mom by did% which are mostly maovered with well-nigh 
Itbpmble thickets of fern, dder, d m ~ n b e r r y ~  and blneberrg. (See 
pl. 4 A.) Below Hidden Creeg the'west Fork flows for s ~hort  
dil3taaea in a d ehmn 100 feet deep. 

Thmb Cmk is mlatively inaccessible, as S a b  Rirer normelly 
can not b forded during the fllmrner and the lower 1% milerr of 

- * &a Thumb' Cmwk Valley is an imps-b1e gar- the floor of which 
g l o p  within. thia distance from an altitude of about 1,000 feef-to 
the'W1 of Behw R i m  at 260 .feet. ~eberal  pmqedum hnve 

g entered tEia.nppet n l l ~ y  of the c& by way of thd West Fmk of 
5 

0IW6-2 



T e w  Creek, Fergueon Glacier, and the pnsa at the h& 05 the 
gbcier at an altitude of 4,600 feet, A faw have gone in..fmm~the 
east by bnck-packing over khe topa of the mountain shoulders north 
or mnth of the gorge. If mppliea could lm t r a w  in the' spring 
o m  the snow to a paint abve  the gorge the upper d e y  would ba 
easily pmqwtd, as the rock expuce is favorable. The morainal 
hiflmlm at the heed of the creek am well timbered and would aflord 
g d  camp site& About onethird of the water of Thumb Creek 
cornea Xrom Gray Glacier, near the bad, and the larger part of tho 
remhder comes from Thumb Olwier. An old terminal moraine, 
breached by the mxik, exteaas in a semicircle acraes the valley about 
la a line with Grey and Red Glaciers. The bi11ocb in the head of tho 
valley are all morainal material. With the exesption of these hQImh 
a great boulder fiat extends from Ohe foot of Thumb Glacier for ah& 
'2 miles to the alluvial fan of the stream that enters from the south 

' at an altitude of abut  1,460 feet. me totd  fa^ in this 2 miles is 
about 500 f&. Bstwgen the Jtitudes of 1,450 and 1,000 feet &a 
slope i s  much sheper. At 1,000 feet them a ~ e  benches of bouldery 
gravel in which the creek has cut a deep oelley, and below icr the 
rock gorge through which it flows to Salmon River. At some'plmm. -;- : 
snow arches pamist across the creak until esrrly summer. Tba north 
side of the valley is very deepf with many ~heer dif?~, and is corn- 
piat@ lined along its baee by s mmbcing body of Wuar, did@ tiebrig 
and gqlch deposib. Some of the slides have brought down gant 
f x q p a n t ~  Nowhere elm ,jn muthesstern Alaalta haa the w r i k  seen 
did= and tnlua developed on m-extensive a d e .  

ard.UIATIOM 
P I 

, Ah# on altitude of- 8,000 feet m& of the b d m  rE* .are 
,mmd with mow and ice caps from which g1aciem craep down the 
mountain siaa 

I Tho m*jor glwier of the Salmon R i m  d m h g e  'baain g&hm 
QIacim, whhh lies Plm053t wholly .in Canada, with ib  tip jwd crssaing 
tbe internatimal b d q  at an altitude of somswh~t over 500 .feet, 
(;See pL 7, A,) Pack tmins sre t&en up over Salmcm Q l e r  ,to 
its head; and *the .trail is indicated by tripod msrkbra I I 

Boundary Glacier is about 4 milee long md may b mched by 
drr&y of Sslmon Glacier. About e mile of tha lower part of ithe glacier 
h in Canadian territoq. The glacier is readily m~emxl from ib 
foot to an Jtitude of about 4,200 feet, at the base of the ice casmde~ 
at ih h d  (Sea pl. 7, B.) 

Tsns Ol*cierl which Blls the mLlq nmth of the .w&'.F&, is 
r fimngh glacier. It flows f ram the divide at an~altitsd~ of 5,800 i 

feet eastward 594 miIm down to am altitude of n litsle onr  1,000 feet. 
* .  



It &m flma w&mrd from the divide 2% miles and jdns Chi&+ 
&i Bbier  nt m altitude of abnt 2,800 feet. Texas Glacier can bs 

- .'%- from  it^ , e r n  foot to the divide, exwpt far a deeply 
m d  @ibn h t  9 mil- from the foot, where there is r drop 
u£ d h u n W  feet witbin a short d i h n m  Here it i~ n-ry 

. .s,bdkb OWT the rock shodd~r on the north aide and mgain the 
ghcier st an aItiWde of  hut a$OO feet, The p& of the glacier 
that flowe wmtwmd into Chickamin Glacier ia go mev~sud aa to he 
pmd5dy h p m b 1 e  above sn altitude of 4,OMI feet. !The south wall 

. of the vall'iy of Texaa Glacier, on both the Chickamin md Taw 
m k  uidw, ie rrnifarmlg pmcipitous, with many high, sheer cliffs. 

Hidden Ghim mpiea & hanging vdley whom edge is 700 feet 
- . &mm the Wtum-of the valley of the WW Fork The glBcier a fed 

&+P# P$ 
J.4.- w i h  grert ice d e s ,  which d m d  at a gradie~it of about 54,000 
Mt to th.a mile. (See pl. 8, B.) The g2acier is readily traveP88d to 
an Jtitnde of a h t  4,200 feet, at the foot of the im' cascades. Hidden 
Creek has cut a gorge 20 ta 50 k t  deep in the old po~einal material 
and h b d m &  st-the foot of Itbe: glacier. 
, Cssey Qlacier, lib Etiddea Qlmier, m p i w  *a h@ng valley 

- . , 'kbich, nt the foot of the glacier, is abut 600 feet aboae.the bottom of 
vslleg of the W& Fork. Cmy Ohcier ia easily t r a v d  up to 

the foot of &0 ica d m  st i s  head, at about 4,000 feet The peaks 
a b m  may be =bed with difficulty by m y  of the southeast arm, 
which aiTods scam &t, to Thumb Creek by w ~ y  of Gray Glwier. 

Fmgmm Qttraier (pl. 8, A )  is about 4 m i l a  long. The head of 
Thumb Creek may be mched by going up Ferguma Glacier to tha 
&vide at about 4,6UO f& end over the anow &Id and do- a step 

- 
2 how-filletl gulch which opens on the lower slope of T h m b  Qkier.  

P r k  thie point it  is m i b l e  ta travel up Thumb Qlgcier and over 
&B divide at its bad  to Greenpoint Glacier, a tributary of Chicka- 
.& Olncier. 
The northem ebntertiem of Chic'lramin Glacier h a d  winst those 

4f ~ddmon Older. chickamin G)l&er ia abut 17 d e s  long, and 
sbaut 10 d m  of it lies in Alrtska. The upper part flows south 

.&Ud &@ 10-r part hi s geneml wdhwly direction, (See pls. 3; 9, 
' A *pi* kt.) 

'€hied athsrn@abem nm down on PlnW 1 and a, md a view af 
-0 mall glacim west of Ferguson Glacier is given in PZate 10, A. 

At the heids ofthe valley ghiers and in the high r n o n n ~ n  r i d w  

. - peab them am' p e t  basim and amphitheaters, which have 
. . Eleen excavnted by p- connwied with the presenm or activitiw 
* df tb gladem that have aocapied them in the past or sm now oecu- 
psibg'thern end with the mow fields that partly moer their steep 
%a& wdIa and dde dopbs. T h m  basins, known as cirques, are found 
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rn XOW BB 4,100 feet bd.are still, lmtlly in p m  of fmlrtion at 
nltitudm of 4,600 fdt or bigher. [See pL 8, R.) The a- south of 
the Wed Bork and we& of Salmon. Rivm is a " fretted, uplend " 
whmm riblike ridges haw b a n  p m d w d  by the bedward and side- 
aard easian of the cirques. (See pl. 8, B. ) The lateral ridpa be- 
t w n  adjoining glacisr basins have bsen worn sway near tbir- he& 
until many of them am not more than 100 feet wide, IIrocallg thy 
are covered with snow aad sre in the pmcw of being r e d 4  t~ 
d a  sr law divides. A few isolated mountain p d m  b v e  hem left 
with one or more radiating short, narrow ridges. Narmw as me 
the ridga between the glaciers, some of them afford god $rav&g. 
Unusually $ h e  examples am the ridges at the It& of Hu~l~mel 
Glacier, the ridge between the glacier above the -9 gmup of claims 
a d  the first mdl glacier west of F e r p  Glacier, and the higher 
part of the ridge on ithe east side of Fergu%on Glacier an which the 
Sun& claims are located. These ridges are, to s comiderahle extent, 
coated with rock q a h .  There i a  relatively littEe evidence of the 
formation of cirques either in the past or in the ~ n t  in the Bear 
Ever or in the r i w  north of the West Fork. 
M& of the valley glaciers can be d l y  traded np to.dtitndes of 

3@0 to 4#00 feet, where crevasges usually make hrtk p r o m  
a c d t  or impossible. 

The well-munded form of lthe moullhin ridges up tx, rad l d y  
above 6,000 fmt and the glacially groovsd and striatsd w d h  of the 
valleys indieah that the-whole district has in the paat k n  flooded 
with ice a8 h g h  as I&poo feet. The- ice must have A d d  tb d l e p  
to a height of about 4100 feet until a rehti'itdy recent time md then 
malted away wry rapidly to a condition app&Btaly l i b  that of 
the p-t t b e .  This oandudm is b a d  upon the fact that below 
4J00 feet there is little or no eviderule of the cirqutm that must cer- 
teinly have been formed 60 some extent hud the vatleys not,- Hied 
with ice, =hi& later withdrew too quickly to permit -$be ax~bmtion 
of ci- the lowr altitudes. l t  is pdable that in the Salmon 
River district cirques were f o r d  at  low levels during the W part 
of the last, ghcid epoch, while the: snow line was dwnding and 

' 

More the valleys were completely filled, but such cirques mu* have 
been oblittrrrsted by the valley ghohr~ during t h  t ime  of m n m  
itx f l d a g .  
lh the mest Fork V a U q  opposite Fer- Wxipo Muff 

frcm below and a markmi smaothing of d0pe.d m d i n g  of 
shoulders above indicate that the ice here fdld the v~lleg, t9 an 
altitude of 4,400 feet for a cmiderable t k . .  Om ttbe-&h eidr of 
the West Fork glacial skim parallel to the valley wera d a p  to 

of 4,000 feet, and this a l t i t u d e v ~ n d ~  @.a lint, abve  
which there is a markad decrease in the &eepness of the dope, 

<~ :* 



E v q  glacier in the district, whether large or small, Isbows marked 
m i d m  of s e w  within recent yearn, and the univmal testimony 
of prmpectors is h the effect that the glaciers are melting back at 
%he-prcrsent tima 

Boundary G M m  is shown on be map of the Tmtematioaal 
Bmdary  Survey as jaining Salmon Glacier, a d  thia relation ie 
=ported to have mntinued up to l%2. In 1928 them was no m- 

' n & h  W e e n  the two glaciers ; Boundary Qluiw had melted back 
and a deep depmsion lay between its terminal momha and the 
lateral morrina of S b o n  Glacier. Soma branch of Chickamin 
Glacier ew M r r l y  in the process of d i smep lbent  from the main 
glacier. H a m d  Glacier no longer joins Chichin G-lscier, and 
the west branch of Texag Glacier is melting away so t b t  a 1 h  has 
now f o m d  on ettch aide of its junction with Chickarain Ghiw.  - d l  the glaciers show bare rock surfaces along their sides for a 
hundred feet or more &ova their present surface. The surf- of 
the glwim  he^ melted down so recently that vegetation hss not yet 
had a, chance to get a foothold. Old lrthral moraines are con- 
spicu~~ls dong the sides of Ferguson and Greenpoint Glaciers 100 
feet or l d y  as much as 250 feet ~ b o v e  the level of the p m u t  
lataral moraines. Rernnanta of lateral marain- extend down both 
sides of Texas Creek fm three-quarters of n mile below the present 
foot of ica Old terminal moraines are conspicuous in front of 
Fergosorr, '*Burnin, md Thumb Glaciers. R. M. Andrews re- 
ports  that in 1!W2 the foot of Chickamin Qhcier wrsr only a few 
f s t  from an old terminal moraine 20 to 80 feet high, which in 1926 
was 4,640 feet from the ice front. Malcolm Smith reports: that the 
ice h u t  of the Chickmia Glacier retmtad 600 feet between Jury, 
A M ,  and Jdy,.182CS. (See pL 14,A.) 

GEO WOY 

The Salmon River arm in Mash lies adjacent to and incJudps R 
portion of the northemkern border of ths Coast Range batholith. 
This batholith exten& for m e  1,100 miles h m  the southern 
bonndary of British Columbia nuxthdward into Yukon Terri- 
bq land ranges fmm 20 to 110 miles in width. Within the Zatituh 
of southeastern Ahaka it is in mast places 35 to 60 miles in width. 
In the dja-t  munt f~  rock near its northadern border there 

. are I d  outlying stmh and dikw of jgnaous rock that belong ta 
. . $he srame general period of intrusion as the main batholith. Mineral 
' ,' Wta have been found .in thia border belt wherever it is mare 

readd? m b l e  to prospecting, as at  the head of Alice Arm and 
Portland Cmd md on Unuk, StiZrine, land Takn Rivers. Tbis 

. - belt is oftm referred fo as the eastern or interior belt of mineraliza- 



tim, as d i ~ M  from e, weetern. Mt of mhmdimticifi. which 
ooears almg the mnthw&rn border of the C m t  Range b&oIith. 

The predominant rmb of the a m  tule g a m m d  in the g d @ o  
table below. They consist of (1) a p t  central mass d pa$ 
grandiorite oom- the Texas Uwek batholith intruei* $to 
(2) the R d b n  gronp, of probable r f u ~ d c  age, comprising e n -  
&one, tufT, v o l d c  b b q  graywacln+ d&, mgi1lita, qnarbi@ 
md rare limestone, which borders the Ttx~aa Cteek batholith .m the 
east snd the wed; into both the Texw C m k  pnodiorite lLnd the 
Hazelton p u p  are intraded (3) a pid6sh quartz mcmzoaibs, the 
Hyder quartz m-nite, composing the Hyder bntholitIr9 whic& 
forms the n o r t h a m  border portion of the maia h a t  Range 
batmtb and which hare lies along the gouthem border of the Texas 
Creek htholith, and (4) s ping: gmnodiaribe, the Bomdsry @an+ 
diorite, cornpet@ the Boundary etock or apophysis, which o h  
along the northern border of the Texita ' h k  gmno&oFitk a d  tho' 
HazeIton group and is a fscies of the main Coast Bange batholith. 
SmaB stocks and d h  of grtry &eared porphyry, genetically allied 
with the TBX&B @Peek pmodiorite, occur in the bds of the Htuel- 
tun p u p .  At many places dikes of pink to white grmadiorite or 
dark diorite porphglrg intrude both the Taxas- Creak batholith a d  
the sedimentary and volcanic rocks of the HmItori group. - T?BW 
are genetically aasociatd with the Hyder quartz moqzdte and 
the Boundsry g r d i a r i t e .  The Texas Cmk batholith albd ' &so- 
ciatd & aad dikes, the Hyder batholith and assocliated dikes, 
the Boundary stmk and wociated dikes, and the rocks of the 
Hazelton p u p  are an cut by narrow dikea of dark to black Inm- 
prophyre and m Jchite. T h e  major rri~er mllegs sm BmFBa4 with 
recant gravel and sand and loally with.morainal daposits. Hem 
and them bencbea along the river d e y a  tit a mnsidemble beigbt 
above their floors are covered with m d n a 1  gravel, day, and sand 
of Writ age. A thin veneer of $lmial drift ocrmra localIy in 
some of the valleys and on the gentler mountain d o p .  



!W ecoamicnlly imporhut mineral deposits of this m, so far 
found, are m m t d  exclusively with the Texaa C m k  batholith . grsd its twwiated .outlying and dikes They #cur largely 

- within 2he Tm.Creek  granodiorh or witbin the bedded mcka ' 
n w  the ontach Tbay lara cut by granodiarite and diorite por- 
phyry dikes that am pmtially associated with the Hyder qmzbz 
m d t a  and with the Bwadwy granodiorib and Jw by the 
dill younger malchite and lamprophyre dikaa 
In muth-rn Alaska the dominant ~ c ~ a l  &es of the 

formations older than the Coast Renge intrusive rocb consist of 
9orthw&ward-&r%ing fdds, in part overtu~med, or h l i n a t  The 
paissic &mdum of the Coast Bange babholith ,simil4rly has r 
northweait #hike. ,The folds immadiatetely adjac4,ko the btho1itb 

, , ,'. on the southwe& border are closely folded ~ n d  in part overturned 
,' :: b w a r d  the southmest, end the fotirrtion of the b&dith dips uni- 

fotanty &ply to the northead. Similarly, in the Salmon Eivm 
in Brit&& Calumbie, just to the north of the area considered in 

this' report, the formations are folded into s series of anticlines and 
q d i n w  with a north-northwest 8tLj$a0 
la the Salmon: River area of the Hy&r distTict them am beds 

dong. tbe hWn8tionsl boundary e& of S h o a l  I(iverL that .#trike . 
north-nortbwwb md dip *ply mtathweert; but in @nerd within 
the ktea covered, by this report the trend of the folds of the, bdded 
mh3 of the gneimia &mctum of the Texas C m k  batholith, and of 
thb d i d m e  structure of the greenston& is within 20" , a f . t m  ead 
a d  is themfore completely out of harmony with .the prevailing 
hruetum af the wmuding country* 

, The g~anodiorita that forms the core of the Temg Creek bntholith 
.2ws a marlred fine,ban&g or gneissic stfuchm. There are numy 
-ded plane of movement within the rock; but thin BeGtiom 

-. examined with the miaoscope usually show no evidaces of crushing 
or metamorphism. such aa might have produd the f ofiation, The 

' 
or banded structure is due in large part to the par& mien- 

tation of the conspicuous crystslls of black hornblende and of the 
large phcmacqats of potash feldspar and therefore had its origin in 

- &Iwsge currents within the magma during ib crystaWtion and 
W i d s f i o n .  As this foliation is of primary origin and strika 
N. 80°-900 E, it fdlom that the pmhar stnrchrel trend of this 
arsa had its inmption prier to the intrusion of the younger Coast 
Range magmm which formed the Hyder quartz monzonite and the 
&mdaxy granodiorita. It is though4 nevertbelm, that the preva- 

I. lent approximately east-west structure of the bedded rmla of this 
. ,amfin in mnsidersble part dne ta the thmta exerted by the intru- 

S rnd Ha-. &n- op. dt, p. SI, 



a i o n o f t h a ~ e ~ r ~ R s n g a ~  Then--- 
tact of the Oaset Range batholith as a whole d y  frenda na&w&, 
but ih this ams it mings a m d  to mare n w l p  sast-wmt, proljsbb 

* aa a mult of tbo oontro~ axerted by the older simctum of t b  ~maa 
C& batholith and the surromding r a ~ h ,  which bad a h i 2 a r  
%trih 

Theb ia abiutdaat evidence of the p t  prenemro bwW .by tb 
younger magmm at fhe time bf their intFusim. The Texgs Cmk 
grandiarita along ita m t h  baunhry . a d j m t  €a the Ryder 
qua& monmnih is padly or aompleteIy pulverized m s rsstllf of 
the pressure exerted bg- the intrusion of the magma thst ei3~ao1i&ted 
as the Hyder quW nnan~onite and gFadaa away from the c 9 m W  

thmagh an hugen gwim into the n ~ d ~ a n d i o r i t e ~  To the w& 
of the Texas C d r  pandiorite the H@r qus*n rnamiba ma- 
cawne into mtmt with the grap&ake-slab division of t h e  ~~~~ 
gro$ and produced in those rocks dm fal& me- *ward thd 
north. On the north sride of the area the mngma of t h ~  BQuhdmy 
psnodhriter similarly exarlied a thruat upon the greywack+slata 
division of the Hszdton group and pmduced dm f o b  overturned 

I 

toward the mdh. The bedded rmb wore thus pinched betwebn the 
Hydm qurrbz mbnmnitm magma an the mutb and tb h d a r y  
granodidita sagma on the no&, and fbtds avart&;h npposita 
d i d o m s  w w  the t a t .  Microscopic warnination a h a  that lo- 
cally, neer t h  Csntacts vith the Inh~usirta ma- @ns hat com- 
pose the bedded m b  and tha intm~ea aplite dikes hlongiq fa the 

' Texan Creek batholith have been severely m d e d  and pulmrid. 
It js probable that psrt of the schieto~ strnctnre in the p p h m  
d i b  whciaged with the Texas Creek graMiorite, the peimic 
struchre in mme of the sdphide mama, gad the crwhing of aom 
of th$ niheraliaed qu& veins redted horn the p-um a M 4  
ant upon the intmsion of the younger Cora& Raage magmm. 

On the emt side of Salmon River tha conkact between the Temra. ' 

&& bnthdith slld the greenstones of the Haaelhn p m p  s t r h  
ahu% north Ths gnei ic  structure of the pod ior i t e ,  however, 
and the follatian bf the grwnatoae b t h  strike approximahly e d  
The minerali-d quartz flgsnre veins cross the stfucture of h t h  rod& 
nb an angle. Them m a  have hen, t heimefore, an epmh of d&d, 
defohation and folding slightly p d i n g  snd rrocolrmpen$ng tha 
b t m i o n  of the Texas Creek batholith. Suhmpently hth the Texas 
Creek granodiorite and the Hazeltan group wem affected by a m n d  
epoch of deformation accompanying the intrmh of the Hyde~ 
quart% nzoazonita m a p a  

The mapping is not sufficiently datded to indimb the @shLI: 
dhwtion of & r i b  of the porphyry d i k  in the roch of tba Elmelton 



@p! The gmdior i te  p o r p m  d i k  cc~mmhd nith ths yo- 
€hM-:~;anlga inVkasive mb thst W both Sbe Texas Crak pq- 
&&&i arrd the Hazelton p p ,  howmer, hw! in gar#ral a north- 
west strike r@ng usually f m  N. 200 W. to N. 7W W,,-but at 
&#M phx!a their Btrike is nort h ~ d  A I q  the intern%tid hnd -  
a y  the dip is umnl1y 45"-60° STV. Ia the district ta t h  riocth these 
dikes hsve s northwest strike. 

- .  . ~~~ 

. N: toasils hsre been fomd in the sediment&. md volmnic bed. 
of this area Tbe beds are assigned to the &onp becaw of 
their Zth01ogia hilarity to the formatiom of that group to the 
gouthead and north in British C~olwgbia and became of Bimilar 
structural &tiom to the Coast Range intrwive rmks. Tha H e l -  
ton group has been described by Ilanson* as m&mg of rr lower 
formation comprising volc8n.i~ tuff, breccia, and flows of green or 
gray h purplish andmitic m k  and an upper formation comprising 
argillite, quartzite, and tuflaceous gandstone. The argillita of the 
upper division carrim f&ls which are referred ta the Sumsic. 

The sedimentary and volcanic rwke fotmd north of t h i ~  area, on 
the British Columbia side of the international boundary, are assigned 
by Schddd and Banson ' to three conformable f o ~ o n s  of prob- 
able Jurassic age, as indicated below: 

F@4t 
' mw formatloll :'ma* -mts, ,-,,ta,ta,ta,ta,ta,ta,ta, *ta,- I, m+ 

. . . ;Balmw Rlrer f-tlcm: C~&mh-,,--,-~----- 800$. 

R ~ Y Q ~  fomatlon : Agglomerate and tuff-, --,, ---,,, 000+ 

- T h e  ~ ~ s ,  hfF, md vo1&c b d s  of the s l a w  side dong 
bhe internationakbouridarg east of Salmon River am mntiiauous 
with the similar mcks of the so-called Bear River formation on the 
C d i a n  side and cornspond to the lower division 6f the RamItue 
gmnp 8%. ahown an Plate 9. 

A bed msembIing the Salmon River conglomerate of tha Cansda 
Geolo~csl Survey was sesn at one locality. This h a thin bed of 
&a mng1memfa included in nt porphyry dike at an altihda of 
~ h n t  4 , W  feet on the alope of Bear River Ridge east of the month 
of Thumb Cmk. .Cobblw and boddm of similar conglomerate me 

: , - found here and there along the lower ~1ope.s of the ride, indiesting 
,that p-H other l e n s ~ s  m y  be or mey have km prtneflt here. 

*Haawn, Qeorse, Recmmlesaace between Ikeenn River aad BtewarL B. C.: Cam& 
&ol. Bamw 8mnmary Rrpt, for 1928. pt. A. pp. SZ-86, 1924. 

, 
Wofleld, 13. J., and H m ,  George, op. clt, pp. 1b13. 

y - . -. - 
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A tuihmmm farmation, which aerg M y  h emgh-  
eratic, appenm to o~erlie~the gwezrstoae on khe- Ammi- d e . d  
to. ocaapy a &tion stratigmphidly similar to that of WP 
River .mnglomer& of Bpitiah Columbia. 

Sohofield md B-n de~ribe their Nsss formation .s mi&- 
umady of argiuites which in many p h q  q w i d y  near the - 
Rae@ batholith, show a slaty cleavage, Beds of sandstone and h e  
cmg1omerate occur hare and there through the fomctio~"" Fossils 
of probable Juraspic age are found new the base of the formstion. 
It seems probable that the a l ~ b  and fine quartzitic beds of Mineral 
Hill and tha slete and argillite of the region near the head of the 
West Fork and ~~ Glacier are the equivalent of the Nmi 
formtition of Bfitish Columbia. 

The sIate in the Llmericm part of the S h o n  River B& GI w 
complhly infolded and interbedded with g r a m  thmt the writer 
wrrs unable to map the beds seplmmte!y without further and mom 
detailed work, The p y w a c k e  and date are therefore mapped and 
traahi together in thk report. -In the A s h n m  of f&b and the 
l& of exact howledge as to the structural relations it is not hewn 
whether the grsywacko should be grouped as a wparrste formation, 
or whether it is the equivalent of one or mom of the formations fomd 
on the Cmdm side. The evidence at  hand eeems to indicsta that 
the graywacke formation is not the qlaivaIanE of the 'Beer River ' 

formation but owlies it and that thwgrapwach is in turn overlain 
by a formation ,&ara&mhd by aZaty argiUite. 

Esd of Elahurn River, dong €ha. iakmmkiionsrl b o d a r y ,  north 
of the Mo&&n View p r o m 9  theri, ia a Mt of rock cowhtiing 
pmdominmtQ of mom or less ~~ grmn&me. The dominant 
typ i% a mft grewn and gray he-Med d o ~ . m &  of inde- 
te rmkte mi@. With it are a e a a  l d y  bands of thin- 
bdded dark date. with 1aprs of qaartxite or g r a ~ s c k e .  On tha 
slope of k r  Rimr ~ i ~ ,  jasf wgst of the international baunhrg 
and enst of the Titan property, btween altitudes of 4,500 and 47750 
f ~ t ,  them ia a bed of warn pllrplish to green-gr~y aadesitic vol- 
c m i l r . b d &  s e d  hundred feet thick, &g ui3ittie we& of 
north and dipping sheply WE&. Tuff, demly recognimbie-tw- mch, 
both in ths field snd with the micm&pe, is a h  fomd in this 
vicinity. hrge boulders of the b d  am abmdmt.dong the l o w  
s l o p  of the rnouxltah Bmly  r bed is fonnd that c o d  of 
a@hr fmgmmh of g m d m e  in a matrix of data Thh f a m -  



tzon mnthnw north acmm the inbmationd boundary into British 
Wadi& MofieId and Hanson dmib it 88 follows : 
' % & or ~s a~mmt m t l ~ b  oi mimic orrdn, and ttm name 

commonly applied to it L snitable in a general m y .  .* lower 
m e m m  are b T p  fragmental mka af agglomerate cbaraeter. 'Theif w n -  
stltumt fragments are mgnlar mrple md gren - of a M d t e  In an 
qnderdtle matrix. Thep vnty in slxe hrqm minute parHdei b plecee a ibot 

-or wore a m .  In thln d o n  thw &ow PhenocryBb of a Nplagloclase, 
* prob~bly en mdeslne, mtterd throagh a highly altered matrIx In 

wblcb hornblende and plaglwlm a ~ e  the main constitmnlx The mck is  Bibly 
a m  and rnw secondary minerals, web as micite, epidoe, and chlofitc, a* 
p m t .  The agg10memM are overlain by fine-grain4 tnff~l that 
form the opper of the Rear River formatlw. The tuffs are m d v e  in n p  
gea*lorre a d ,  as a mle, green, but purple band o m  at  irregular interv~ls 
In Ebe m u .  * * Under the  micnwcop the m k  Is rreen t~ be highly 
ebeared and altered, The minerala are chiefly mndarg  and m&t of Ilecf- 
dte- ddtt., chlorite, qaartq aItered pladwInwn mtfle, pNt8, and Iwcoxme. 
coxme. 

Wagate * thus d d b a  the gmenskone on the h e r i m n  side : 
T h M ~ h o t l t  moet d the area * ,* *.the -tune Is a.gmy or gmm 

dnegraiaed mft caleareom Irock, i n M n c t l g  banded and  pecked with mlnnte 
grains of pyrite. Xhln sectlons show ag~regates d quarts calde serldte, 
gblorlba, and fern-, and wmlly pprite aorE lenmxene or granular Utanlte. 
The mlms are not ebandant enough to give a follatlon. The r e  fa rnther 
nnliorm orw considerable areas and ordlnarlly d m  not show any Btructure 
in the wterop. Neither in the ofltcrop nor In the thZe sectfou Is the original 
elmmeter of the rock to be m. & real varIahility In mme thin W o n s  eng- 
gerrb a M+ There la natblng to snggest m e n t a w  oxl~ in .  The uniformity 
of the socL and its mineral chnrackr indicate that it is probably either an 
a h &  hit or lavn. * * * As it h dl~TIcuIt to d m j  the structure of a 
porphpy ~ompIetel3r, the general absence of any mgalmble porphyrltfc she- 
ltttre in the m n ~ t o n e  is taken to mean thRt most oi them are tttirs. 

The graywb-slaty argillita division of the Hazelton -up m- 
pi- mud of the country along the upper part of the West Fork and 
around Chickamin Qlacim and iB branches. It forms the roof over 
the Texas Creek bntholith, which 'here plunges to the west. The 
mountain ridgea are usuaIly earn- of the p ~ a c k e s l a t e  series, 
bnt the valleys at many places have been cut below the roof of 
the batholith end into the underIying quit& diorite; so that the 
lower part of tba slopes and the valleys usually expose the Texas 
Creek batholithic igneous rock. Near the contact with the batholith 
here are dikes of gmnodiori te porphyry in the sediments, and within 

+ .  . MX) kt of the contact aplite dikes are common. Dikes of pink to - 
& Y., aad Hmsm, Wrm op. cit, m. 11-12. 

r werrtmte. L (P., Ore a m l b  of the Balmon R i m  dlaMct: V. B. Qd. Btllt 
78P, pp. 122-124* 1921. 



white' gratidisdte pdrphyrJr that are 0iTsh~s f n w ~  Hydol- 
quarts monmonite and the Ramdary pnodi~fite .a&, wmmarr at 
most ,p*. thugbout the bedded mcks and. the m. C w k  
'r: thouh, ... . 
W betas &miq the m0~11tSin ridgps between Casey and p$p6r- 

soh Ghiew afe- pr&loxrkh&&Iy of the gmywacke tw. n i c k -  
bdded maasive g r a ~ a c h  and .id beds sf cdnglomerata prepon- 
derata at the north on the dope to the We& Fork. They are ad- 
joked. on the south by beds which in general are somewhat fmer 
graind and have considerable d a h d  argillite, but warm s p y -  
wwke is common throaghout. The ridge on which the Smset d&ims 
are locafd is mmposed of argillite and gaywaeka 
. T b  M d d  rocks of the south slope of the valby of the West Fork 
w s t  of Fergmmn Glacier consist almost wholly of gragwwke with 
very lWe date. The first big beds of slate occur at an dtitnde bf 
6,100 feet on the northeast slope of the ridge north of Humel  
Qlaciur, whem are inhrkdded in thick z m y  with .grayw&e. 
Slate for& the crest of this r i d e  Beds consisting of f rapenb  
m long md mmae that the gtructure mms breccia-like a m  common 
in the pywcEre. The ridge just we& of Ferguson G h i e r  is mm- 
@'of graywactte-like beds, predominantly medium grshd, with 
interdated sparse slaty and thin argiUawns layers and om band 
of pnstone.  In this r i d e  between altitudes of 4,800 and SJOO fe& 
there is a belt of green&ne schist with inbmdated M s  of gray- 
wwke, which locally hzls a breccitl sfmtlrm. These beds dip steeply 
ta the north, though the prevailing dip is n n i f a d y  step to the 
south. Graywnclre beds with onIy a little dste form the s lop  north- 
east of Humme1 Glncier and the north spur of the mountsin b h e a n  
Humme1 Glacier and Through Glacier. The top and south slope of 
the r i d e  between Gmnpt6nk and Hemmel Glaciers, howmer, are 
c o m p d  of banded slate and very fine grruned ppwb and 
quarteitic beds, with intercalated thick be& of ga*wke end dark 
blne-gray h i l a  limastone. 'l'he slates are crinkled and sbow s 
tendency toward pmcil struche. 

Bandd Momtain, which rises beheen Chickmix Glacier and . 
Through OIacier, md the shonlder b 8 e a  Ompoint  end Tbroug11 
Glaciers are mmposed of pywacka  with a very few tEn beds of 
argillite. They strike about N. 60" W. md dip 30'406 S. 

The ridge M w ~ e z l  the. West Fork and Texas 13laoiem wed of 
-8: Creek is composed predominmtly of argillite, in part of a 
daty Aaractar, thinly banded with fine to coarse graywecka or 
quarktie lay~rs and with sparse interbeds of graywde.  h d I y  
there are Geds of comw p p a c k e  with B Strudnm g d a r  to'- 
of volcmic breccia, and rarely a bed of dark fine-grained lbtmbna 



Beds of a m t i c  c b d r    re dominark At tbe waet end of tb, 
riw-kdow 4,!XN feet, graywwke beds axe dominant. 
Tk6 mwntains in the angle wrth and wast of Chidramin Q 1 d r  

are composed of gmpacke  with a little interbedded argrlliCs. 
me mount& qmr that exfcnda soathwast -hm tb& international 

bonndq btweea Texas orid Chihmin Glaciers is makpod of 
grrrywwh and argillite, intruded on the mFthwmt br B ~ h c k  of 
m d r r g r  grsmdiorite apd on the southeast tip by an axtefidon 
of tbe Texas C w k  qua* diorite. The mountain at fBe h d  of the 
gpar appears to domist of a agncline of th in-Mdd sleh a d  w y -  
wwke o v e r t m d  toward the south and riven by gmat dikea ,of 
pnodiorita. A Wt of graywacke with an &-we& stdm and a 
northerly dip hnna the mounhin spur to &a foot of the gl&er that 
amrs much of it. The n a m e  neck of the spur and the steep dope 
up to the foat of the glacier at the north are c o & p &  of daty 
argillite. On the west aide of the spur the contact between the daty 
ar~lliter and the predominant gmywacke formation lies on the norill 
side of the shoulder thst projecta t~ the west, The anuthwatemrnost 
gartiof the spur, for a length of threeqallters of a mib, is composed 
af metsmph& graywacke. . _ 
" The mdm he& mud graywecb are compact, mawive, gram-gray 
To gray, and fins to coarse. At many places they am m unifonp 
t h ~ t  bedding ia indietinguislh~bIe evm within thick mass& Some 
of tbe h% am coame and show B m e w h a t  m d i f i d  agglomeratic 
structure. The materials of which the rocks are cornpwed arc 
almost whoHy volcanic, rtnd it is probable that they are waterworn 
andesitic tuff and b m i s .  They am m wMI~ volcanic in nature 
that it may be possible that some portion of the beds are of direct 

. volcanic ori,h; but their beddsd character, the intercalation of 
argillite, the complete then08 of aaything that might be considered 
a flow, md tbe somewhat waterworn character of the &rids in tbe 
a m r  beds suggest that they sre predominantly d g  Mirectly of 
~ d & a  origin. ~ T ' k  tLlpl tdaceous ~ - p ( t c k e  might Be -aPPys- 
gwid+cfm them. They probably correspoad in part to what Hanson 
stdlstniTaceoup gandstone. The finer-grained beds, intadayered witla 
4 b  w@tq am much more qu&tic in nature. 

The typical grapwke is distinctly tuff aceow. , It m&& &rim 
wholly of gmm brnblende and plsgiotlcse with aemiated m d -  
ary abmtion producte. Hodlsnde  is approxim&aly equal 
quantitp. to the plagi~llrwa Lonlly s Sttle orthoclnse is present, md 

' ' = d a U p  mxsory aptite. Xo tha heshest specimens: &kt ttte 
5wabbde ind the p1sg;i~:lkse~stxow many cryeta1 fam. TE,u feld- 
' v & v s  @y rrl- to aericita md epidote, Th femmgnesintl 
minemls are chloritic. A little a t e  is not uncommm, ahd mwlp ' 



the* L a d e m n d m - y  pmtz. A+ EMlittle - W h + . o P  angib,is 
left at the am of many of the h o d s k d e  crggtals, snggdng #st 
the omgimd fe~~magnesian mineral wm la part, if not wholtg, a 
ppxms.  ' .. 

~ u s ~ m a i n ~ t s i n r h i e b ~ ~ f ~ ~ u g i l l i t e & ~  
l ib  that is in part thin h d d  with Light --gray to dark qua- 
itic lsyew Pnd with kGwcalated grlrywacke predo&&a, Minew1 
HiU is canposed of mch beds. A second beIt f o m  the erast and. 
s o u t h  dope of the ridge between Gmnpint  and H-el 
Glaciers and the muthe& part of the area of sediments, betwem 
Cssey and Faguson Qlaciem. A third belt f m  the w&e r i d e  
north of the West-Fork and weat of 'Xbex Creek ex+ for its weet end. 
This belt may also in&& the barnd of slaty nrgillits that forms the 
narrow part of the spur betwem Texas and Chickamin Glnciers. 
Ram17 a dark b ~ n a - ~ r a ~  limestdne k thin bedded with the srgillib 
and parhitic leyers or m u m  hitendated as zh bed. The two belts 
of daiy argdlita in the vicinity of the upper part of the West Fork 
and of Texw .a& Greenpoint Glacierer n p p r  ta rapresent the same 
formation imfM!y infolded within the pdominbmt & r a w  
f m h i o n  which stratigraphically m d e ~ l i ~ .  them: ' T b  southern 
belt dips pmvrtlentIy h the south, whereas the northem .bl% dipa' 
prevaiently to the north or is vertical, though minor folds Imallj* 
give dips in the opposite direction in h t h  belts. h the abaance of 
detailed ~hu-1 study it is h p s i b l e  to eetimata the thicknsss of 
either the *+maeke or the sZsty arflite. 

TExu CmmK BdTHOLITH Aim ABBOCIAT'ED DIKEB , 

- r  . , .-- mum- dltD IXTEICT 

A &I&litzr'of-&am -Ir with a few d y i n g  mpok ma dilrr 
wcu$& M of'the mrmi~hown on Plab 2. This in known M the 
Tans Creek batholith. T h e  rock ie chi* a grandiorite d is 
intimdely and probably pnet id ly  connected with of a h om 
d e p d h  of this dirick T h e  msscl is therefore wry iEaporkrd 
b e c a w  of ibs relation to the &em1 'deposite, and ita &mkb wW 
be d & M  in Mail. 

me COW of the T- is a 'pma g m d i -  
mite, here named Texas W k  gramdorite, but the k d e r  fscia  
arid the outlying stocks ar& in gcmenl. honporphyritic quartz diorite. 
h U y ,  immediately a d j a h  to the ow- diorita or mbnmdiurits 
is fonnd. These 1- ahl i e  and mare basic faciee are pdably 
dm ixr-~dcket molingt which r e d i d  i n ~ a a k - a d r a n & . M  of 
diffefetrtiatia~ -. . . . 1. . - . . 



M M- batholith is cut by dikes of gfanadiorih and ' ' . 

-orita porphyry genetically d a t e d  with the Hyder quarh 
woneonite and the Boundary gsanodiorih, by a few hght-mlored 
d j k ~  of q d  'porphyry, and by dark-colored dikes afmalahite and 
Inmpmp'bp Witbin 680 feet of the borders or mf of the hkholith 
rpbb snd pegmatite veins are common in both the bsttrorith and the 
mmky rock. Where emdl dies of the Texas Crwk bstholith axu~ 
in the country m k  the dike rock has a fine ta dense p i n  and. a 
porphyritic q a t ,  so that it is d i i l t  or impomible ta dipcriminab 
M e a n  mch d i k  and the quartz porphyq & k e ~  that cut the 'd%xaa3 

C d  bsthblith. The quartz perphyry dikes must be genetically 
associsbd with the Texas Creek batholith, as they have suflered the 
esm8 mehmibrphh, are cut by the metallifemus veins, -aUd .are 

-&lor khm the Eyder qua& momnite and Boundury gcancdiorib. 
ft is pmbsbla that the porphyries with which the Premier me b d w  
in British Colnmbilr are d a t e d  are outlying stdm genettidy 
w i r t e d  with the Texas Creek batholith 

The southern boundary of the Texas Cmk batholith is against the. 
. &#er qua& mommite and runs h o s t  due ~ e s t  for % miles. - + 

Fmm altitude of ahat 3,600 feet on the mutht~dslope of M d t  
, r a l l y  5 t ~rosseg t h ~  Salmon Rimr road just north of Fish Creek and 

probsblf followk tha ridge an the awtb side of Thumb Cmk, though 
the contact hem was not traced. All of the e l l e y  cxC Thumb Creek 
-h a point within threaquarters of u mile of tha foot of Thnmb 

-, .f41mier is in Texas Creek grandiorite. The head of Thumb Creek 
V a e y  is in the Hyder quartz mo-nite.. The boIlnds~- of the 
Texb W k  pnodiorite strikes northwest Jwa the e.wt side of the 
valley of Red Glacier and cram Thumb W k ,  then just Mow the 
foot of Gray Glachr it mingn more toward the west, .cromws Thnmb 

st the h a d  of Fergam Glacier, and cantinuas nearly along 
- *the eRst of the d g e  ta a point about Z milw tm the .west, w h m  it 
' 

b d s  md%-d ~ h h i  a little east bf northtto a point on the w& S&I 

o f  Fergusmn Glocier about tbreequartew of a mila from ih'foot;.et 
aw altitude of ehnt 3,000 fe& 
. W& of an appmximately nodhanth h e  pdmg t-gh the 

Y 
- a . QI&% 6f Fdrgwun Glacier, C B W B ~  GLsoier, and &xsOnlch .the T a m  

'M @ d h r j t e  plnngw benmth s mof of *II*~QYEI .gntywwkm 
W s t a b  and ig e-d only on the idom md is &a M r n  ,of the 
vlrlIeys of Ihrgxwm Glacier and thh West Fork, nwZli& haw h 
eroded bdo* the level of the r&f OF-the batholith and l w d y  far- 
ther - w b  n p a r d  btzIge~.or &cupola$. mf the batholith h v s  h e m  

y wt~ofd' or trmched h the va1Iep of Texas , d & h i u b n i n .  
-7e . . 8 ., . , - --. 'V [ 

8 .  

Fram the wmt side of Fergnson Ghcier &e: camtact t;m the 
Texas Creek pnodiorite and the t n f f & ~ u g  p y w &  s t r i b  w& 

. , 



d kto8,Wfe&m&eslopefaci igthe W&Fmkmi&to3,800 
.dbt an klw & side af fhs  4kd p w l l ,  g u e r  west gf FB- 
:C4hck. It drops to a h t  3$00 f e t  phere it; wry near $be 
foot of thia gl*, nnd them rim to abut 3,WI feet or 8 liUbe.nym 
mndth:rpr#.batpcda the t w o  .glwL% again droppiqg w b r e  it . 

t b  twmd glacier. On t h  ridge of the mxmd glaciqr 
-Itha c d &  k at lrbout 3,W feet. Ia the secwd @ch farther wpsat . 
the. conhet daaeatld~ abmptly t o  ~tn sltibde st +t 2#D fBet and 
h mi* nwtbwwb ~mund tbe w+$ spar, despendisg to abut 
2@3 h t  ka the gulch smtbw& of Bhber's &, Jt tlwp strw 
weat bo the h d  of Chi&& Glacier, mt dlitn@ ef abput 
.%,8f30 sf& 

p~ostb d & k ~ o r k t b e b o n n d q ~ d & a  gtb;rm?&qiteis stA= 
.altitude of abmt 9,440 i d  neor fba etud of ;Dipspp&ng w. 
,Fmm &hb pi& 3t strikes n lib% mrth of msk ahng tBr, &p 3rd 
p m k ~  en r l t h d e  af abontta,650 feet QU &a shoulder, betwean Tbea 
Creek and the Wed Fark, ju& emat; pf tEte J h c n  mnpel. I* swings 
mrth up t h~  WB& slope of ~ x ~ C r e e ~ ~  pasing abut  125 h t  below 
. k e l  Ahve t.h hed of Ibex G d 4  i$ p m s  
9:- b z e r  n&sm d m  Of ahtr @QO, #e&. 
1 Cnpelm3 at ,he Taxfa& C w k  wwttr spe Wpwlep* tbp 
,d Texm~ 8laaim w r  it9 junction with ;tba Cb;dmmh; en tb. . g ~ t  
kde of Chid~aslia Glacjlep. about half a mile p o d  of Dhppearhg 
bh; on the west sidle B£ Chickamin Glwier 1lA ko 2 m o d  of 
.$ha tab; ard mi $he north side of Chickamin GI8eisF. in the view 
d tha 4 1% miled mast of the turn. None .of &we c u N 4 a  
aeseh .n a W &  much abcm B,MQ fet, and et #b !eve1 of exposum 

. . 
i t r  'I%& T%arrsbCFas'$ - d E i t a  Qf t b  ridge 
mFth.rpf, TC- ..Glaoisr ,bnr h@ma#bnpl 
bn-. Et k . b d e n ? d  -.the w& a d  n ~ - l y * i I m , J h u ~ ~ ~  

* ' ,mhi& 1s intnrsiare WQ &# * : m w  b d  

the shoulder that produces the impas& ~ T B & % F R  in ,'Sms. w i ? r  
wG@mik* ih  foot. Jueb weStest4f h wwtifW#,  be^ 
bha mhrf: @&h-e3 w, b w  bw 13,W:$eet, : me 

a @ r & . m i c s i t a  fom the 1- AM? M~%'I%*J% 8 4  
. ~ ~ ~ ~ r m d  t h e m m & ~ & m @ f ~ p ~ w M w ~  - 
,+& #modiiite BE na &itudt of 3,389.4~ 4,QOO. *e&. 
%--kt bet- th~ JWm* d Te- C w k  w d i o r i t a  
:ma ~*~~ 4mTmaW find ~~1~ p l m d -  

.f -. .- w'-.,rr'Xttle b the d of ;tbs pe*k of &W ,:- 

a 1-r p& of the south side of the v d 9 y  of B u ~ t d ~ r p  o w :  
e i r t m d G a e d r w *  

* .  
A A > " .  % 11s +-,. 1 

a .  
- 8 

: , ; 4 :  . .  ~ t l ? ' :  
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Itlrrrk line mnrka contr~cl  l*r~*rrt, 'l'a*a:~r Crwk gnt r ro l l i t r t i ~~  llrlrnv r l ~ i a !  rrlrkn of Ilnrrlton arnllp . ~KITP 



T h e  dm contact of the Texas Creek granodiorita with the rocks 
of the Haizeltbxl p u p  probttbIy lies beneath Salmon Glacier. For a 
mite below the foot of Salmon Glacier the obntact follows the vsUey 
of Salmon River ; then it  makes a jog to the west across the pass be- 
tween Salmon River and Texas Creek and extends dong the vest 
side of Mineral Hill to a point about half a mile north of the south 
end of the hill; hem it turns southeast and strikes scroas Salmon 
River to a point about half a mile above the Sralmon River bridge, 
whenm it strikes- sonthwest for a quarter of a, mile to an altitude of 
about 850 feet, then t m  and strikes mutheast for s mile to an alti- 
tude of about 3,100 feet on, the west slope of Bear River Ridge. It 
then ttrrns a Little west of south land with samral small jogs through 
the Fish Creek and Mountain View mining properties strikes ap- 
proximately along the valley of Skaohm Greek and the lower part 
of Fish Creek to a point h u t  lYA mil- above the Salmon River 
mad. It then turn~ls at right angles and strikes up the mountain side 
until it is cut off by the XEJfder quartz moneonita at an altituda of 
about 8,600 feet. 

emwovrom OORE 

The corn of the Texas Creek batholith occupies the area from Texas 
Glacier on the north to the contact with the Hyder quarts momnite, 
south of Thumb Creak. Its approximate western border is a Iine 
through the shoulder east of the intersection of the Homestake and 
West Fork trails, C w y  Glacier, and the head of Ferguson Glacier; 
from this Iine it extends east ta Texas C m k  md Srrhon River and 
up the lower part of the dope of Bear River Ridge. The m k  fom- 
ing this core is in general medium-gr~ined porphyritic rock with 
large phmwrysts and is dull greenish gray to  light gay,  motkled 
with black. The phenocrysts, which usuallp form several per ce.nk 
of the mk, are crystals of dull-pink orthoclase 1 ta 3 centimeters in 
length. The m k  nearly everywhere shows abundant black prisms 
of llornblende as much as I centimeter in Iength, many of them ori- 
ented in common planea so as to give r gneissic gtructtlre or p i n  to 
the rock. The large cFgstaZs of orthoe1ase are a h  usually oriented 
with their longer diameter pamIlel to the gneissic structm Rarely 
the mck is almost free of dark minerals, Some of the grsnodiorite 
has a distinctly gmenish hue due to mashing and chIorihtion, or a 
pale yellowish p n  hue due to  apidotic alterstion. 

The ave-e composition of 20 specimens from the core of the Texas 
Creek batholith, as determined by the Rosiwsl method, is given as 
No. 1 in the fallowing Tbe relati~e prcentages of hornblende 
and biotite are difficn~jt df determinlbtion, owing to the extensive ~lter- 
ations which the ferromsgmesian minernls have mffered. It is prob- 

6 - M  



able, however, that the biotite rmges from 2 to 5 per cent m d  thlrt 
the feerromagndan minerah are predominmtly hornbIende, 
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The plagioclese is a mid md&e. Andasine and hornblende 
(md biotita) appeax to have Geen the first of the major minerals 
to erysta1b. The sndesinw mum in stout lath-&aped cryetals 
of suhdral W mbh& fona The hornblende is in well-formed 
oolamnar crystsls many of which &ow perfect euhedral m s  sec- 
tions. 

The p o G c  feldspars include orthdaee, rnicmcline, and micro- 
perthite. The mimlin~ ocam predominnntly in the gromdmam, 
m d  the phenm-y* are usually orthoclase. The orthoclase pheno- 
cry& inclose dimminatd small euhedral q ~ t a l s  of hornblende and 
plagiaclaps, and the potassic feldspars in generrrl occur interstitid 
to hornblende and andesine. The microperthib usueZly shows only 
a very slight amount of the plagioclase phase. 

The qua& is in part contemporaneons with the other .minerals 
m d  in part was the last mineral to tocrystallize and m r s  inter- 
skitidy. 

T h e  accessory minerah am u d y  sparse, and only here and 
there da they form as much as lY2 per cent of the rock. Titanita, 
mypetite, and apatite are the common ones.' Pyrite is rarely pres- 
ent. Titmite and mapetite may each form as much as 1 per cent 



of the d. The titanite is in good euhedrnl crystals, some of 
which indm mal l  crystals of magnetite and apatih; it tends to 
occur pd~&t ly  within the quartz and potassic feldspars, mg- 
g&ng that it beXoagg Eo the Imt half af the period of crg.8hlha- 
tion. The mapetib and apatite ocxur in groups of crystals and 
also as di~~e&aM crydaI81 in the hornblende. 
The mck is usually more or less &vely altered. The horn- 

blende and biotite are partly or c?mp1etely altered to chlorite md 
epidote, with chlorite predominant. Near the contact with ebe 
Hyder quartz moneonite or the Bonndary gandior ih  the horn- 
blende is commodp replaced by an interlocking ke-grained aggre- 
gate of biotite. The plagioclwse is urnrally altered to a sericitic 
aggregate or to an aggregate of mricite m d  epidote, with locally a 
BttIe &oritem me potassic feldspars are commonly fresh and un- 
dbd. Veinlets of chlorite and dcib or of epidote and calcits 
travem the minerals. Along mch cracks local replacement of the 
potamic feldspars has occurred. 

The bordar facies of the Texas Creek batholith and the outlying 
docks am usually medium-grained and nonporphyritic md contain . 

leaa p a t k c  feldspar than the core. W& of the line through the , 
Aoulder east of the internchion of the Homestake and West Fork 
tr- Casq Olacier, and the head of Ferguson Glacier the r d c  is 
in general a medium-grained nonporphyritic quartz diorite. The 
outlying dodm to the west along Chickamin Glacier are believed ' 
to be quartz diarjte also, though they have not been c r a d p  studied, 
except locally. 

The averagp oompdhion of several specimens of quartz diode 
from the head of West Fork is given in the table as No. 2. The 
rock differs fmm the ganodioritan of the eere in being nonpor- 
phyritic d in the markad relative jncrea~oa of plagiodw over 
potassic feldspar. The minmals have suffered eqtenaive dhration 
similar ib that in the granodiorite, 

Locslly, immdatdy adjacent to the contact, the quartz diorite 
border facies passes into rlio~ite or rnmmdiorite. An example 
of this transition is f onnd on the mountain dope on the soath side 
of the West Fork, just west of Casey Glacier, at an dtitude of about 
4,660 feet. The cornpodtion of s rrpecimen Wren 20 feet fram the 
cantact is given in the table as No. 3. The marked features are a 
d m e  in quartz and an incream in plagiwlese md hornblende, 
as compared wi# the average rock farther laway, 



Adjacent to tbe bmdem of the main Texm Creelr batholith there 
are outlying dike& and mall m- of granodiorite porphyry that 
am genetically connected with this batholith. These dikes are gray 
and are characterid by l a w  crygtals of pink to white orthoclase 
in a he-pined groundmass. There are a number of such ma- 
in the sedimentary and volcanic ro& on the west slape of Bear 
River Ridge. Quertz veins, l w U y  metallized with shootg of ore, 
occur at many places along the contncts of thw  dikes or within or 
across them. There are, on the other hmd, younger grmodiorite 
porphyry d i b  which are connected with the Hyder quartz maazodte 
and which cut the metalljferous quartz veins, These younger dikes 
am pink, am of much fresher and more mamive appearance, and are 
in places finer g r a d  and only inmnpicumly porphyritic. The 
t m e l  at  the Titan p q c t  starts in a dike of the porphyry of the 
Texas Creek batholith. 

A typical specimen of the porphyry from the dikes with 
the Texas batholith, as seen with the m i c m p ,  is found to mnsist 
of phenmrysts of plrtgioclmse, orthoclaq hornblende, and rounded 
quartz in a deme p u d m -  of quartz and feldspar that ooasists in 
part of a microvaphic interpwth of the quartz and potsmic feld- 
spar cqstds.  The rock is asnally highly alhreil; the plagimlnse h 
mostly altered to mricitic aggregates with some epidote, and the horn- 
blende and biotite ta chlarite and epidote. Titmi* mpatite, and 
magnetite am present BS I L C C ~ S $ ~ ) ~ ~  minerals. 

At a few localitim d i h  of quartz porphyry cut the rmh of the 
Texas Creek bstholith and dm the near-by d i m m t q  and volcanic 
mtk. These dikes are so much dtered that their original nature 
can not be determined. They evidently consided of phen- of 
quartz nnd fddspar in a dense groundmass. The quartz is in euhe- 
dral c q d s  and unaltered, but the groundmas ia pkrtly altered to 
sericits, and the feldspar p h m o c w  are ah& wholly altered to 
aggregates of sericita and quartz. Sparse ferromagnesian minerds 
have beebeen altered to chlorite and muscovite. In mme of the h h e s t  
spcimens of them dikm both orthclclase and plagidam phenocrgata 
am present in addition to quartz; in others o d y  remnants of 
plagioclese o m  be identified, and quartz phenocJrsts are pm. At 
tha Cmtu proqad on Salmon Glacier and at the upper workings of 
the Daly-Alaska mine such porphyry d i h  are cut by metallifemi18 
wins, 

m 1 T B :  bBa PEm!rmE 

Aplite  dike^ are lumally ~ommon within 600 or 600 feet of tbe muf 
or borders of the batholith. They tend to m r  more abundantly 
and to extend farther from the contact in the country rock than in 



the batholith Bs a rule, they are practically restricted to the imme- 
diate viciniQ of the wnkcts o f  the batholith or ih outlying stocks. 
The aplite is generally white and fine p i n e d .  A few of the dikea 
are Bhattered and veined and impregnated with sulphides. On the 
M o m h  View property an ql i t e  d i e  is impregnated with molyb- 
denite, md on the Dugas claims, north of the West Fork, an s p h  
dike is veined and impregnated with pyrite, galena, and sphaletite. 
Pink laplite dikes are found in the Texas Creek btholith and the 
sedimente and volcanic rocks of the Hwe1ton group, but them belong 
to the younger Hyder and Boundq batholiths. 
The apEb dikes consist almoat wholly of quartz, microperthite 

or mimline, and albite; but the proportions of these minersls are  
highly variable. ' Quartz rangw from a trace to 40 per wnt, aJbite 
from 25 to 75 per cent, and potassic feldspar from 12 to 60 per 
cent. The more sodic varieties may be associated with the more mdic 
(quartz diarite) fizcies of the batholith, but further study would be 
ne-ary to verify this suggestion. The rnicroperthite has only a 
very slight intergrowth of the plagioclase phase, and microcline is 
often present. Calcite is a very common secondary mineral facing 
fractures in the mck. Otherwise the rocks am fresh and chemically 
unaItered. Physically, however, tbey are seversly mashed and loally 

, pulverizd. 
The pegmatite dikes are relatively fsw and small end were not 

studied. 

The rock about the town. of Hyder is a quartz monzonite that forms 
a part of the astern border of the main Coast Range batholith. 
Tbe rack around the haad of Boundary Glacier is a granodiorite that 
is either an apophpis ox an outlying dock of the eastern border of 

' 

the main Coast Bmge batholith. Both these intrusive masses send 
ofl dikes of granodiorite porphyry far into the surrounding mm- 
try. Dikes of aplite and p p t i t a ,  rmtlchite, md lampmphyre cut 
the intrusive rocks as well as the sedimentary snd volcanic rocks and 
are believed ta have originatad as late faeies of the Hydar and Bound- , 
ary batholithic msgmas. The apIite and pegmatite dikes in general 
are not f o n d  in the muntry rock far from the contact of the main 
intrusive masses, but the malchite and lamprophyre dikes may o(xur 
a score of miles or more away. 

The southern portion of the Salmon River area is formed entirely 
of quartz monzonite that is s part of the northeastern b d e r  section 



of the Coast Range batholith. Bekm Portland Cam31 and Chick- 
amin River it forms a klt  10 to  14 miles wide and ehut 25 mila  
tong. On the south it is bordered by the granodiorite of the mre of 
the main C o b  Range batholith. 

This rock is here named the Hyder quartz rnomnita, as it is mIl 
e x p o d  at, Eyder and along the Salmon River road ss far north as 
Fish Creek On the east side of Portland Canal, in British 
Columbia, the Hydeer quartz monzonite appears to fom the coast 
line, though the Texas C m k  ( 8 )  granodiorite and the dimentsrg 
and volcanic rocks of the Hazelton group form the mountains farther 
back On the Mamot River trail to tba Porhr-Idaho property the 
Hyder quartz monzonite mcurs up to the first bench, and a rock 
resembling the Texas Creek grandiorite thence up to an altitude 
of 2,000 feet. The contact of the Hyder batholith appeam to strike 
a little east of north for about 2% miles, and to lie just back from 
the coast line. At the international boundary on Mount DoIfy the 
contact strikes a little north of west at an altitude of about 4;100 
feet. It Bes at about 4,800 feet on the muth slope of Mount Dolly 
and mm almost due we&, crossing the Salmon Ri~erer mad just 
north of Fish Creek. It probably keeps to the ridge on the aouth 
side of Thumb Creek Valley ss f ~ r  west as Red Glacier. The head 
of the valley of Thumb Creek is in the Hyder quartz monzonite, and 
the contact with the Texas Creek granodiorite strikes northwest 
across the rmlley about threequarters of a mile from the foot of 
Thumb Glacier, then north-northwest to the head of F e r p n  
Glacier, follows the crest of the ridm between Ferguson and Green- 
point Glaciers for &out 8 miles, and then strikes we& across the 
glacier to the northern part of the ridge between Through and 
G m p o i n t  Glaciers. The contact on this ridge is at an altitude of 
about 4,000 feet. It has not h n  traced farther, but in general it 
drikes west to Chickamin River at  a point a b u t  4 miles below the 

' 
present foot of Chickamin Ql'lgcier. The heads of Greenpoint and 
Through Glaciers are both in quartz m m n i t e .  To the south the 
Hpder quartz monzonite passes into the pnodiorite or interbanded 
ganodimita snd quartz manzonite that forms most of the care of 
the Coast Range batholith. 

Tbe Hyder quartz monzonite is -tidy e m&ve medium- 
grained rock with ra very inconspicuous gneissic gtmhre due to the 
alinement of biotite crgsb1e. The rmk on f m h  aurfacss is light pink 
to white and is sprinkled with d l  blmk biotite crystds. A few 
minute honey-colored tihnite crystah can usually be distingnished. 
Quartz and feldspar form practimlly dl of the rock The average 
composition of four apimens from the vicinity of Hyder and 
the Salmon River road to the north, four taken along Greenpoint 



Glacier, and eight taken along Chickamin River north of Indian' 
Om& ia g h m  in tha table on page 5% as Noa 4 5, and 6, 
respective2y. 
The plagimlase is conspicuousIy zoned and is often found in 

enhedral cvstds. Many of the smaller C+BIS &re inched in the 
pout feldspar. Locally, the ptngimlwe is replaced to a trilling 
extent by sericih 'She tendency of the plsgiodase to m u r  in euhe- 
d d  forms is in part due to its early crystallization but is probably 
due a h  to a very considerable extent to its strong crystallization 
force& 

The femmqpesian minerals are represented almost exclusively 
by biotite. Rarely a Little hornblende is prewnt. The biotite tends 
to occur irregularly segregated in streaks, often with several crystals 
grouped together. The individual crystals are chunky and are 
locally mmded on the edges by potassic and plagioclase feldspars 
or quartz. They appear to have started cryetallization later than 
some of the plagisclase but to be c~ntenporaneous with much of it. 
Here and there a crystal of biotite is inclosed in the plagioclase and 
is c o d e d  by it. A few crystals of biotita have thin leaves of 
chlorite jatergrown parallel to the cleavage as a result of alteration. 
In a few places the biotite is completely altered to chlorite with a 
trace of epidote. 

The potassic feldspars include microcline with a well-developed 
gridiron structure, micropertbite with only a slight amount of the 
pIagimb phase, and a clew feldspar that may be orthoclase but is 
ptobably microcIine. The potassic feldspar occurs in grains of about 
the same size as the plagioclase, but it does not ghow gmd crystal 
faces as o h ,  and it includes small e r ~ . ~ l s  of plagioclm. I t  
therefare must have begun crystallization somewhat later than the 
plagimlsae, but it is in major part contemporaneous. The accessory 
and ferromagnesilrn minersls m n r  cornmanly inclosed in the pohsh 
feldspar. 

The mkmb a m  in small enhdral cryat&. In part 
they tend to ?m w g r q p t d  tugother and to bs amciahid with the 
fem#nagn&an minerals, within which they may occur, and in part 
they tend to mar at  the borders between the quartz a d  feldspar. 
Such relatiom mgg& that their ~eriod of crphlhation was long, 
s&rting early and ikishing late. b d I y  apatite crgstals are 
inclosed in msgnetite and both in tifanib. The magnetite crgrdals 
commonly occur in groups of ras many as a mm,  mme separata, some 
impinging, and eome interfering with one another. 

The quartz ie for the most part in grains of & h i l a r  to the 
feldspars and of tbe same parid of cqshlhtiom; but in part it 
wlts the last mineral to finish cryWzation. Much of it shows 
strain shadows and incipient d q .  



Imca1Iy the minerds are considarabIy d e d  and, reduced to a 
granular aggmgate. Practically no hydrothermal altaration accxrm- 
panied this d i n g .  

A mass of pnodioribe fom the northeast m e r  of the Sslmm 
Ever area between the top of the ridge north of the, &rn part of 
Texas Glacier and the Internatima1 bonndary. The eastern border 
of this mass sppears to coincide ahtlst exactly with the international 
boundary and to pass just west of the pak of Mount Rayard. 
T h e  rock is weU exposed along hth  sides of Boundary Glacier at 
its ,had and to a point about a mile above ite foot, also on the top 
of the ridge north of tbe eastern part of Texas Glacier. It is there- 
fore here named the Boundary granodiorite. 

This grandmite is medium grained, and on the fresh mrfsce it 
is men to be composed predaminantly of white plagiock with 
scattered grains of pink orthocIw, glasy quartz, crystals of black 
biotite and hornblende, and spam minute cys t~ l s  of yellowish- 
brown titanite. Epidote faces some frwturm in the rock, In con- 
tra& to the older Texas Creek grandiorite, into which it irr intmiw 
and with which it may be confused, the Boundary granodiorih b 
much more massive, is lighter colored, with a pinkish hue, and 
contains conspicuous biotita plates. The rock q o d  on the Cma- 
dim side along the lower part of Boundary Glacier i~ the Texas 
Creek granadiorite. The average composition of five specimens of 
granodiorib, as determined in this section, is gken in the table as 
No. 9. 

Narrow gmm-gray and dark-gray dikw of q a m l y  porphyritic 
malchita and of pink aplite are common in the Boundary granodio- 
rite and are l d l y  very abundant near the southern and eastern 
bonadarim nn the ridge north of Texas Qlacier. . The malchite dikea 
gtrike in *em1 northmt 

Biotite md hornblende both o m  as suhedd c-ls, locally 
dightly replaoed and corroded on the borders by the feldspars or 
split by the feldspars and quartz. The plagioclase is zoned, but ih 
average composition ia  about that of s typical andesine. It is in 
pad. contemporaneous with the ferromagnesian minerals, and in part 
its period of cryshlization overlapped, beginning slightly earlier 
and finishing later. The potrtssic feldspar contains included crystal8 
of plagidase, hornblende, and biotite and occurs in parh interstitial 
to the plagiodme. It contains a smsll amount of plagioclm in 
mieroperthiticq intergrowth. The quartz overlaps the rnicroperthite 
in its period of crysta'llization. The apatite tends to be amciated 
in considerable degree with the magnetite and in part occurs as 



cryst& included in the magnetite. Titanite crystals am sparsely 
disseminatd tbmugh the rock, and a few of them include crystals 
of rapatita and magnetite. They are present both as euhedml cryst& 
gad as rounded g a i ~ s .  Rorely a trace of zircon is present. Chlorite 
nnd magnetite se~ondary after the ferromagnesian minerals are 
locally common. Sparse grnins of sscondary epidote are usually pres- 
ent. T b e  chlorite in part bas the appearance of twig intergrown 
with tha biotite. 

The geology of the area north of the international boundary has 
not been studied, 9o that it is not known whether the Boundary pan- 
odiorite forms an apophysis from the main Coast Range batliolith 
or is a separate stock. In either case it represents a less advmtnced 
stage of differentiation than the Hyder quartz monzonite. 

Light-colored dikes, genetically amciatad with the Hyder quartz 
m o m n i b  here collectively grouped aa granodiorite p'phyry dikes, 
are common. and locally rtbundmt e~ergwhere throughout the Texaa 
C m k  gnrnodiorite and the sedimentaq and volcanic rocks of the 
Hazelton group of this district, except in a belt betmeen Caaey Glacier 
and the ridge top between Fgasm and Gmnpoint Glaciers and 
west of the Salmon River between the ridge at  the haads of Ferguson, 
Cwy, and Hidden Glaciers and a line within a mi Ie of the aoukhern 
boundary of the Texas Creek granodiorite in the western half and , 
within 2 miles of the boundary in the eastem haIf. They are abun- 
dant within a belt f 3/4 miles wide along the southern border of the 
Boundary panodiorite. Many of these dikes are exposed along the 
Salmon River road north of the mouth of Fish Creek md along the 
international boundary on the bare ridge extending north from Mount 
Dolly. The cream-colored bands which from a distance are seen 
to cut a c m  Mount Doily in such oo~~~picuous fashion are the grano- 
diorite porphyry dikes. They cut acroes the zones of rusty-weather- 
ing rock impmgnated with iron sulphide bat am not themdm 
affectad by the metallization. More than s dozen largs dikes are 
exposed along the Salmon River mad &tween the bridge at Ninemila 
and the international boundary. 

The grandiorite porphyry dikes range in width from 10 to 1$M 
feet md have in pera l  a northwest s t rh ,  usually bhcm N. 20° 
W. and N. 70". W., though here snd them they strike northeast. 
Along the international boundary they dip in geneml 45"40° SW. 

At some places there are dikes 10 feet or Iess in width of a fine- 
grained, inconspicuously porphyritic dark-grag rock. The nsrrower 
grtmodiorih porpbyq dika urnally show bodem of similm rock* 
Theae dark-gray dikes and borders are Iese siliceous and alkalic than 



the granodiorib porphyry and have the oompoaition of a typiml 
diorite or a quartzma diorita A number of such dikw am shown on 
the map by Schofield and Hwmn lo of the adjoining S a h n  Rive? 
nrss in British Columbia, where they are termed granite dikes ; they 
are described more specifically as quartz diorite dikes. These dikea 
also show the persi&nt northwest strike. 

The p d i o r i t e  porphyry is much mom mistant to weathering 
than the oount~g rock, so that the percentage of bodders of rock of 
this type found in glacial moraines or sheam grsvel may give a mis- 
leading impression of the relative extent of these dikes in the drain- 
age &are from which the fragments have come. Th e  boulders am, for 
instance, very abundant in the material brought down by Texm 
GEacier, though they are not unusually abundant in the country along 
the courm of the glacier. Furthemore, they tend to weather out in 
relief, EOO that below timber 1ine.h that part of the country covered 
by vegetation they ma3 fom the predominant ontcmp. This is con- 
spicuously the case on Mineral Hill, where most of the exposed bluffs 
and outcrops are of the gr~nodiorita porphyq dikes, which ma not 
repmsmhtive of the country rock. 

The granodiorita porphyria we pink to white or light gray and, 
owing to the &bundance of plagioc1m phenocv&, 'tbey resemble 
panodiorite in sppearance. In hand specim~ns the rock is character- 
ized by the presence of biotite or hornblende crystals, or both, and 
mcasionally orthoclase or q u h  m y  be digtinpiebed. The inter- 
stitial gmundmass is dense to h a  grained. The plagioclase pheno- 
cry& are 1 to 2% millimetars in diameter, Under the microscope 
the plagimlm shows s zonal character, but its average composition 
is about that of mdesine. Ih the dikes that hnve been somerwhat 
quickly chilled p lag imh form the predominant phanocrysts, with 
associated biotite, homMende, and rt little mwet i t e  and apatite. In 
a more m l y  qdaI l ine  tJrpe orthoclase and q n d  and l W y  
zitmite m u r  as phenomysk in Bddition to the other minerals men- 
tioned, The biatite snd hornblende are partly or conipletely altered 
t~ chlorite, with a few m i a t e l  grains of epidote and secondary 
mtrgnetite. 

The gmundmsas conrtists umaUy of a microgmphic intergmwth 
of quartz and potassic feldspar or a microgranitic aggregate of 
g n ~ t z ,  ptasslic feldspar, and p l a g i m h  The cornpition of the 
rocks may v a v  toward a diorite or quartz diorite porphyry, on the 
one hand, or towsrd a granite porphyry, on the other hsnd. Cal- 
cite veinlets commonly travarsa the rock and lor ally replaw it. The 
plagioclase cry&& are in local portions partly altered to sericite. 

r$chodesd, 8. I., and Hantron. George, OD. dt., P. 20 and map. 



Aplite'dikes are pmmt but not abundant in the Hyder quartz 
mmmmib and in tbe adjacent country rock. The aplite is fine 
grained and has a ehttracbristic pink hue. It consids of the same 
minerals as the quartz momnite but in diflerent proportiom. The 
percenhge of quartz and p o w c  feldspta ia much higher in the 
tlplite than in the quartz momonite. The dikes sre fresh and un- 
altered and thus are in marked contrast to the aplite dikea asswiated 
with the Taxas C m k  batholith, which me ~hatterd and crushed. 
h thin ee~tion the aplih shows a hypidiomorphic granular aggregah 
of microcline, in part with a trace of microperthitic intergrowth, 
roundad quarh grains, and subhedrd plqim1ase. A tram of biotits 
is l d y  prmnt. Accwmry minerals a m  sparse; the most clommon 
is magnetih. The average composition of three specimens is g i~en  
in the tabb on page 2g as No. 8. 

Smdl dikes of pink he-grained aplite are abundant in the Bouad- 
ary granodiorite near the south contact. Only one was examined. 
Its composition, as shown by No. 10, is very similar to that of the 
aplite amcEakd with the Hyder quartz monzonite (No. 8). 

Dikes of a pan-gray or medium to dark: gray ruck of felsitic to 
spardy porphyritic fehitic texture cut the sedimentary and volcanic 
rocks, the Tuns Creek granodiorite, the ore veins, the Boundary 
granodiorite, the Hyder quartz momnib,  and the m i o r i t e  por- 
phyry dikes that are genetically connected with the Bomdtarg. gan-  
odiorite and the Hyder quartz monzonik. Rock of similar appear- 
ance is found here and thera as a chilled hrder  zone along each 

-side of t h e  granodiorita porphyry dikes. The dikes must therefom 
be of two age& Rarely the rock has s pnish-gray hue, and there 
ia scarcely my femmagnesian mineral present. A dike af this 
kind cuts both grarrodiorite porphyry of the Boundary type and the 
ore vein a t  the Ibex prospect. The rocks are the same as those 
which have been d & M  by Westgate ls m diorih porphyry, and 
by Baddington as aadasita porphyry and am in part the game ap 
t b  desxilmd by Schofield and Hanmn l8 as lamprophyre. 

The writer is hem adopting the name malchite for them dark to 
medium gray dika rocks because (1) they are not d c i e n t l y  mama 
p i n e d  to satisfy the requirements for n typical diorite porphyry; 
(2) the term sndesite porphyry is undesirable, as it commonly sug- 

n Weatgate, L G., op. clt, pp. 126-127. 
flBnd8lngton, & F., Mineral lnveatigatloaa In wutbwuteta hlnmka: U. 8. Ckol. €in- 

Bull. 773, p. 88, 1926. 
&hodel& 8. J.. and Eanuoa, Qearge, op. clt., g. 27. 



g s h  an aseht ion with volcanio extnwives, wh- theser digas 
are d f i t e l y  associated with batholithic inhmivas; (3) more typi- 
cal lamprophyre dikes are also present, rand it appears preferable 
t o  restrict the u e  of that term to such dikes; (4) the rocks cor- 
respond in part to typical malchite, which is d&ed as a micro- 
diorit8 in which phenocrysts are not conspicuous. In mme of the 
dikes, however, the hornblende has a browni&-green hue xrnd the . 
racks grade tow& a lampraphym. 

When examined microscopically the malchib is men to o o d  
typicaslly of small phenocrysts of plagioclase, or rarely of plngimlaw 
and hornblende, in a felsitic gromdmass m m p o d  of a mat of 
plagioclase lath with subordinate hornblende rods and a little i n t e ~  
stitial quartz and potassic feldspar. Abundant minute crystals of 
magnetite are distributed throughout the groundmaas. Apatite js 
mcasiody wan. The hornbled is, as a rule, partly or completely 
altered to cblorib, commonly with a little msociatd epidota and 
d c i t e ,  and the plagioclase is in places slightly sericitieed. Pyrite 
in well-formed crystals occur~s locally along fractures in mme of 
the dikes. 
The variety of plagidase is diilimlt to determine but appears tu 

range from an albite-oligoclase to a n d h e .  Rarely a little biotite is 
present. The hornblende in some of the fresh& d i k a  has s brown- 
ish-green hue. Hornblende or its alteration products form usually 
less than 25 per cent of the rock. 

The lampropbyre dikes are dark-green to gray-black rocks of h e  
grain, which cut both the batholithic intrusive mamas and tha m t r y  
rock, With the possible exception of certain basaltic dikes they are 
the yomgest htrumve & in the district. The most common. tgpe 
of lampmphyre in this district belongs to the sp-rbite group. 
Spessartite is typically composed of brown or basaltic hornblende 
and plagioclm feldspar with some pyroxene. In this district tho 
feldspar is ahask wholly the olipclase or anddm variety of plagia- 
clam, loca3ly with some labradorite. P l a g i o c h  appears to be mom 
abundant in most 02 the spessartite of this arm than is typical else- 
where, and to this extent the rock variee; toward malchite. Horn- 
blende may form only 10 a SO per cent of the rock, but types in - 
which the hornblende forms 30 to 50 per cent are dm common. Here 
and there the hornblende occurs as long black rods in a fine-grained 
groundmass and gives to the rock la porphyritic aspect. 

The predominant Qp of lamprophyre consists of long prismatic 
rodlike crystrals of brown hornblende with or without a few crystals 
of angite in a punbaas formed by a felt of oliplase or rrndegine 



Errths with or withont imciaied rdLs of brown hornblende. In 
placebl a little biotite is present. Mqpetih is ususUy p m f  as 
abundant disseminated msII crystals, and apatita in long, slender 
rode. Tihnite is found in a few specimens. There is commonly a 
trace of interstitial quartz. Secondary minerals due b alteration 
are inmiably present md may ba very prominent; they compris 
cdcite, chlorite, and epidote. Calcite is usually abundant in the 
pandmass, and much of it shows replacement relations to the other 
minerals, but in part it is intedtial  to the plagioclase crystals and 
i s  molded against them. It probably belongs to a late magmatic 
stage and an early phase of alteration. 

Near the head of Casey Glacier, on the w e t  side, at an altitudo of 
abut  4,300 feet, there are dark basaltic dikes in the Texas Creek 
granodiorite. One of these consists of labradorib and angita with 
some interstitial altered greeni~h glass and small phenocrysts of Iab: 
radorite. This rock is not a typic~l  lamprophyre and is probably of 
Zlertiary or Qusbrnary age. I 

One of the most mazing featr~res of the geology of this district 
is the h o s t  complete failure of the Texas Creek intrnsives to produce 
any o h a b l e  contact metamorphism in the country rock. This is 
the more striking when contrasted with the contacbmetamorphic 
eff- which the Boundary granodiorite, the Hyder quartz mon- 
mnite9'd their associated porphyry dikes have produced in the 
s m e  kind of country rock and in the Texas Creek granodiorite 
itself. The w r i e  could see little or no difference between t h e  date 
and gxaywaclre immediately in contact with the roof of the bathu- 
lith and that several thousand feet above. Ln the vicinity of the 
Riverside mine, however, there are dabs and fragments of schist 
included in the Texag Creek batholith. These appear to con& of 
thin intrusive  sheet^ o f  a porphyritic f a c k  of the Texas Cr& 
grandiorite alternating with thin layers of recry&dined sedimen- 
tary or tuffa6eous msteriaI. Subsequent movement has h a  local- 
ized along some of these layers so $h8t the porphyritic schist has 
been puckered and phcatd and the minerals crushed. The Linde- 
borg vein on the Riverside property is in such a schist band. In 
thin M i o n  the achist is found to  consist of phenacryst~ of oligoclam 
and qearartz and rare hornblende in a microcrystallim groundmass 
of quartz and feldspar. There is considerable secondary epidote, 
chlorite, calcite, md serEcite. 
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The Hyder quartz rnonaonite, the Bwndav gmndiorite, and 
their associated dikw in the older country rock have locally pro- 
duced contact metamorphism. Mechanical, thermal, sand hydro- 
thermal alterations and replacements have baen effected. The chem- 
ical metaanorphim, though noteworthy, is nepertheiess not com- 
parable with what might be expected along lthe contact of so large 
a body as the Coast Range batholith or even the FXyder quartz 
rnonzonite portion of it. 

The prmure and thrust attendant upon the intrusion of the Hyder 
qua* mommite magma, with the resultrant mgebing, ham pro- 
duced whist, gneiss, and augen gneiss from the Texas Creek intrusive 
roch where they border the younger ignmns mass. This mechanid 
msshhg of the Tertss Creek rocks may or may not be accompanied 
by hydrothermal ~lterstiona of the minerals. Some of the rock 
shows merely the effeds of mechanical mushing, pulverization of 
the minerals, and prminction of mortur structure, without note- 
worthy alteration. At most places the plagiwlnm feldqmtg are 
partly or completely altered to epidotic aggregates or to sericitic or 
rnuscavitic aggregates with a little @abed chlorite and epidate, 
md the hornblende is altered to aggregates of h e  flaky biotite with 
some a m i ~ t R d  epidote, chlorite, magnetite, and sericite. Usually a 
little calcite is present. Generally there are numerous schihsity 
planes, parallel to which &streaks or bands of chlorite or epidote or 
both replace or vein the m k .  Rarely a little garnet amociat.4 
with the epidote, and a few grains of green spinel (hercynite) and 
chlaritoid have been found with &a chlorite. UsuaUy a little mag- 
netite is associated with the chloritn. The potash feldspam are 
uniformly fresh and unaltered. 
On the wmt slog9 of Mount Dolly solutions from the Hyder quartz 

rnonzonite magma have locally produd high-temperature sIbra- 
tions for a distance of 1% miles north of the present contact. The 
greenstone and graywacke are Iscally banded with epidote, and 
them are quwh leneas and veinings, both parallel and acrm the 
beddingB which carry agsociated garnet and epidots and in places a - 
little chalcopyrite. To the norkh, on Bear River Ridge, there are a 
number of pndior i te  porphyry dikes, which are offshoots from 
the Rydex quartz monzonib. Locally, in the greenstone adjoining 
the dikes, there are hctures dong which the rock has been altered 
to epidob, with which am commonly misted pockets of crystalline 
hematite (speenlarite) . 
On the north side of Greenpoint Glacier the contact htwmn the 

graywwke and IZJrder quartz manwnite is expad in a gulch, Here 
gmywacke is much disturbed and metamorphosed. Xpidote, horn- 



blende, and p e t  are common. The quartz monzonite adjacent to 
the contact is white nnd contains gash veins s few inches long with 
dlsfeeminatd chalcopyrite, also small fracture surfaces faced with 
molybdenite. On the mountain slope northeast of Greenpoint 
Glacier the slate has a pencil structure in the vicinity of the contact 
with the Hyder quartz moneonita. 
On Chickamin River the date is changed to crinkled phyUits near 

the contact, and bath paywacke and date are predominantly horn- 
blendic, chlaritic, and locally biotitic. Quartz veins, in part with 
garnet and chlorite pardel to the echistmity, are common. The 
Boundary p n d o r i t e  and its associated dikes have caused the 
argillite in the band an the tap of the ridge north of Texas Creek to 
be metamorphosed to twtite. There are great irregular r n m  and 
veinlets of epidob, garmet, and pyroxene, and abundant maZl vein- 
leter of quartz, calcite, and unidentified mineral% 

A considerable pert of the area, particnLarZy along the lower 
dopes, is covered with glacial drift, md glacial e m i c  boulders art? 
common. 

Along the Salmon River mad between the DDy-Ahks camp and 
the international boundary there is a writs of beds of interlaminatd 
clay and fine smd up to an altitude of abont 450 fee& which pass into 
and  re overlain by gravel and sand toward the boundary. Pebbles 
~ n d  boulders an? scattered here and there through the sand and 
clay. On the west Ride of Salmon River, about opposite the Ddy- 
Alaska camp, there is a bench c m d  by the Premier tramway st an 
altitude of abut  640 feet. This bench is underlain by bedded gravel 
co-ding to that on the east side of the river a little to the norkh. 
McConn~Il" found &ratified clay and and at an altitude of 500 feet 
at Bmr Lake on Bear River. Fomiliferous beds with a marine fauna 
mere found by him at an altitude of 345 feet. These beds indimte 
past glacial uplift of as much as 500 feet. 
In the d a y  of Thumb Creek above t h ~  rock gorge there are 

benches of boulder gravel at nn altitude of about 1,000 feet, in which 
the creek has cut a deep valley. These gravel benches appear to be 
older river deposits which have been trenched by the creek during 
its canyon-cutting activities conmquent upon the uplift of the area 

Reamants of bench gravel are also found locally along the West 
Fork of Texas Creek m d  a few of its tributaries. On the trail west, 
of the cable crossing coarae waterworn bedded gravel occurs at  an 

X&cmnell. R. 0.. Portiona of Portland Canal and Rkeena mining dEvldonm, FJlteena 
dbtrict, R C. : Canada Geol. S n w q  Mem. 52, 9. 22, 1913, 



dtitude 'of ,700 feet, and along the valIey of &ex Creek there are 
deposits of bench gram1 that have been deeply dimdm3 by m n t  
erosion. 

Salmon River and Texas Creels are depositing great pant i t ies d 
gravel upon the floors of their valleys, except in the gorge of Salmon 
liiver just above Cascado Creek, and Salmon River is builcbg for- 
ward a delh into the head of Portland Canal. The upper valleya of 
Thumb Creek and the West Fork and of their main tributaries below 
the points where these streams emerge from the glaciers are likewise 
being aggrded with aravel deposih. Terminal and lateral mo- 
raines are being formed at the borders and sides of the many gla- 
ciam Talus accumulations and landslide egpgates are common iat 
the foot of the steeper mountain slopes. 

Most of the bedded roch w i t h  this area have an approximate 
aast-weat strike, but two n a m w  belts of M d e d  rock with an approx- 
imate north-south strike werg noted. One of these is high on Bear 

5 
River Ridge opposite the mouth of Thumb Creek, and the other, which 
comprises slate interleyered with gragwacke and greenstone, extends. 
north, with mme interruptions, horn a point southwest of the upper 
workings of the Daly-Alaska claim to the Doggat claim on the Sal- 
mon River road. Superimposed on the greenstones east of Salmon 
Riwr, however, there is a sehistose structure which trends N.~O"-90" 
W. Thehhof tuffaceom graywacke and date in the southern part 
of this belt of Mded and volcanic rock~l &st of Salmon River slsa 
h a ~ a s s t r i k e t h a t r a n ~ h m N . ~ ~ E . t a N . 1 5 ~ W .  Thefoliation 
of mme of the porphyry dikes associated with the; Texrta C m k  gan- 
dori te  in this belt likewise has an approximately east-west trend. 
O'Neill d h b e s  the shearing near the Premier mine as kiking 
nearly due d 
In t h ~  vicinity of Chickamin Ghcier and its tributafika and of the 

upper part of the West Fork the beds are closely foldad, with uni- 
form dips to tho south on the 8011th and west and to the north on 
the north. The major dructure a p p r s  t~ consist of an anticinn1 
a d  on which the gaywach  of the south slope of the West Fork is 
e-d; a syncline overturned bward the north, in which the date 
of the northeast dop6 of the vdley of Greenpoint Glacier is infolded 
in the graywacke; and a ayncline overturned toward the south, in 
which the slaty argillite of the ridge north of the West Fork and 
along Texsa Glacier is infolded in the pywaeke, AJong the w& 

- 
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aide of ofhickamin Glacier and along Thmugh Glacier the beds dip 
' almost uniformly to the south, except for minor local drag fords. 

Them beds form the mof of the Texas Cmk batholith, which here 
plunges to the weat, and they are cut off down the dip by the batha- 
lithic mck The strike of the beds ranges prevalently fmm N. 80" 
W. b N. TO" E., with a general trend of about N. 80" E. 
In the north half of the area between Cagey and Ferguson Glaciers 

the strike of the beds ranges from N. 85" E. on the east to N. 60" E, 
on the west, and the dip is almost vertical. In the southern half of 
thi4 area the beds oi the west strike N. 65"-90° E. and dip 60" N. to 
vertical. In the vicinity of the small glacier9 just west of F e r w n  
Glacier, as far west as the west side of the second glacier, the h d s  
strike N. 75'45" E. and dip 65"-90" S. From thia point to  Through 
Glacier the beds strike N. 66°-75w W. and dip 40'-60' S, On the 
west side of Through Glecisr the strike is N. 60"-70° W. and the 
dip MO-70O S. On the wwt side of Cl~lliekamin Glacier, south of the 
conspicuous gulch just below the ice cascades, the beds strike N. 70"- 
$0° E. and dip 25"-75" S. ; north of the gulch the beds strike N. 
80°-TO0 W* and dip 30"-65" S. On the west end of the ridge b 
tween the West Fork and Texag Glacier the beds strike' N. 70"-95O E. 
and dip 4.6"-90° both north and south; at the east end of this ridge 
the strike is N. '75D-9D0" TV. and the dip usually vertical. Only a 
few observations were made in the mountains north af Texas Glacier, 
b d  the prevalent dip appears to be nwth. 

fn the part of the Texas Creek batholith east of Salmon River the 
a t d a  of the gneissic banding varies between N. 80" E. and W. 80° W, 
with an avecsge about east-w&, Between Salmon River and Chick- 
amin Qlacier the strike of the banding is N. 5O0-90" E., with N. 60"- 
70" E* :.very co&on, and an average of N. 67" E. for 17 olsaemationa 
In the outlying mgss of Texas Creek quartz diorite bordering Chick- 
amin Qlacier the strike of the foliation is PJ. 50"-55" E. 

The Texas Creek granodiorik is mash4 to a schist dong its 
southern contact kith the EIyder quartz moneonite. To the north 
thia schistose faeies gradea through an sugea gneiss into the normal 
porphyritic grmodiorite, which has gneissoid structure resulting 
largely from orientation of the minerals during a stage when the 
rock was not yet completely consolidated. Microscopic examination 
of the schist and augen gneiss, on the other hand, shows that they 
have resulted from the mechanical crush-ig and pulverization of 
the minerals by pressure exerted presumably by the thwt of the 
Hyder quartz monmita magma a t  the time of its intrusion Shear- 
ing planes and slickensiding are common in this highly foliated 

8 1 - U  
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border of the Texas Creek batholith. The width of the 6elt of the 
Texas Creek granodiorite in which the rock shows mlrrkd eff- of ' 
mechanical crushrig and shearing ran- from a qua*r of 8 mile 
to 1% millea A band of augen gneim and schist 1% miles wide 
restllthg from such mashing is well exposed along the S h o n  River 
road north of Fish 

Within the nxks of the Hazelton group there is a great d d  of 
off setting of the b d a  on a mdl scale, but no fault of any consider- 
able magnitude was identified. Within the Texss Creek batholith 
soma of the veins are offmt 5 to 100 feet by small fltdta. On the 
Fish Creek properky a group of veins is off& by a eriea of faults 
that rrrn N. 30" E. and dip stwply northwmt. The valleys of 
Skooknm and Fish Creek appear to have been coded along a h u t  
zone. 

JOINT8 

The obaemtions on the j&ts in the Texas h k  granodiorite 
show no well-defined p u p s .  The strike varies markedly in different 
localities, and there appeara to be no 110nshmcy in the direction of the 
dip except for 1-1 areas. -If any groupings in direction are more 
common than others they are N. 20"-50" W. and N. 30"40° Em, 
though gtrikea of N. 10" W. ta N. 20" E. are abut equally mmon. 
Joints that dhke N. 50°-60" W. am found, and joinh that strike 
N. 6OU-900 W. or N. 60"-90" E.--that is, within 30° of W&--are  
p m t  though not nummu9. 
In the Hyder quartz monzonite the joints commonly N. 30"- 

8P E. and hare predominantly a vertical dip. War jointg:which 
may hlong tci the =me genetic group, strike N. 10" E. to N, 80" E., 
with a dip 70° to ~ertical. Some others notad s k h  N. g0°-650 E., 
with dip usually @lo-90" N., N. 10"90° W., N. 5OW W., and mrelj 
east-we&. 

MINERAL DEPOBITB , 

The mineral deposits of economic importance in the lSlsImon River 
district in Canada have been clamifid by Schofield md Hanson," 
and t h m  in the Alaskan parlt of the district by W&gate.'T The 
following classifimtion is a combination of both of these, somewhat 
modified by the writer : 

- -- 
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1. Qtiar$l U vein8 of lead-sib-g~ld type: The prIodpal~a1me le In lead, 
the rdlm from moderate to bfgh, nnd goId Is In moderate amount8 bet  
hi@ for tbts tm of veta m e  vdna o m r  prineipatUy tfflthln tbe Texas Cteelt 
granodiorite but are found alw in the rocks of the mzelton gronp and wtth 
mwng e k s  and dikes of porphgry amoclated with the Temu Creek -d l -  
mite. Near4 a l l  of them cut acmw the shctnre of the rocks In which they 
wmr. The Emlphidm m r  in shoots within the quart% veins. Tbe predominant 
memlllferms mine& so fat aa quantttg h concerned are galwa and pyrite. 
Bphalerita and chalcopflte are present as accessory minerah in practically all 
the ~eina, rrnd tetrahedrite, pyrrhotite, and natIre gold occur in ~rnali  amounts 
in mang d them. Scheelik ia locally greElent i n  a few of the veina Barite B 
a common gangue mineral in about half of them. m-plea of ththis tm are 
m d  on the Flsh Creek, Mountain Vlew, Riverside, Homestake, (lanto, tmd 
Teras &stock proprt1e.q and they constitute one of the major tm of veina 
In the district 

2 Vein8 and veInUke replacement deposib of sllver-gold typ? in gorphyrg and 
ia a near the contacts or included within the porphyry : The Premier ore h d y  
In Canada is described by &hofleId and H a m a  as of this ope. This ore body 
m wiWn a Mock of granodiortte porphyry that mntah numemu8 hlupiiona 
of grewstona Barton"  describe;^ its relaeon8 aa follom: 'cfiactnring has 
been conentiawl along the contact between the poPpnsry stock and the green- 
&one, and the main ow me, N. 40* E., follows thin contact, with a 
dlp of W-16' N. W. The northwest ore zone Is 111 d&ed, but w h m  it j o k  
the m t h w  end of the mIn ore mne, mineralimtion hm heen particularly 
intense, and the ml@ids body Is nnugnally wide, due to the porphyry ibefng 
rendem3 hfmy pameable in that Imlity." The large ore &mte are lenticular, 
The minerals m a t  are pyrite, chalcopyrite, gpbalerIte, galena, t e m e d r i  te, 
frelbergite, golgbadte, pjrrargyrIte, argentite* &ephanfte, natjve dlver, and goI?. 
The greaominant rnlneral iil sphnlerlte. The gangue is rather abundant and is 
-oat entirely qnartz. Depositits of thia type, charncterhd bg the rich siZver 
minerals, have not been found lo the blamkan part of the dlaMm 

3. Veina of the gold type: Rcho3eld and Henson refer a body of om La. the 
Premier mine in Canada to this type. It fa a sillceons heavy=dphide d-1~ 
Q n a d  and psrite are the predominant mineral& Small qnantitlea of chal- 
copyrite, @alerite, and galena are pwent. Assay6 show moderate to high 
valm h gold and practically no sllver. A aimllar mineral aggregate npqn?wa to 
occur in the Texas Creek bathoUtb m the Cantu pmpesty on the dlssksn d d c  
I Dheminated and lenticular replacement deposlte : T h w  occnr meB~f 

.in the greenstnea parallel to the Bchfatose shtrtmcmre m d  are prindgalty of 
basemetal types. The prdadmmt metapwerm miner& are pmfte, mletla, 
sphalerite, aad gyrrhotlte, or -both d t h  minor am-ta of &kocoprrlte and 
areeaopmite and a very litlle sphalerite. Chal-te ie pmmt in practlmlly 
all tbe m h  and is the predominant are mlnemt in some. Tetrabedrite and 
areenomte me fmnd Ln a considerable nnrnbr of them. Tbe ~phalcrite car- 
rfm gold, but the quantltp ranm from very low to very high. lsome wmndav  
rich silver minerah are fomd in them depoalta an the CanadIan side, and a 
trace of native d v e r  baa been found In depoalts of thla tspe w the Alaskan 
side. The ganwe commonly conslsta of the altered wnntrg rock, qnarh. rather 
abnndant calcite, and at  some places barite. Ekamplm of thin type are Sound 
on the Daly-bIaeha, Virglnla, Hobo, ilnd Stoner proper- Amlogoas depoaitn 

uSn*n. W. D., Ore depwtion a t  Premler d n e ,  B. C.: PJcon. Geology, wl. 21. p. 688, 
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on the Canadian side are found on the Big Misrmurl and Form-nfne pmpertles. 
Deposits of t h i ~  character form one of the major types of ocmrmce thmughont 
bth the AIfskan and Gnnndian gortIons of the district. 

5. MIneraltmd f i m m  z o u q  ammoximate4 mallel to the stractum, in rrlate 
and tniEaceous graywacke of the Bawlton group: These zones conalst in part 
of h r e  0Ulng8 and in part of ptlg regkced country rock. m e  amount of 
gangaa is extremely variable. The mlnerallsatlon wngi- predominantly of 
galena or spbale~te, or both, with variable tuamnts d gyrfbe, eha)copyrite, 
pyrrhotlte, tetrahedrite, and armnwyrfte. Examples are found on the Bilver 
Bell and Iran Cap claims. 

me dapoPjB made up of veins and veinlike replaclement lodes 
and the disxminated deposits are pmctimlly limited to the green- 
stone. The veins that are approximately parallel to the structure 
and conskt.for the mmt part of h u m  mngs and in slight part of 
replacement deposits are predominantly d c t e d  to the gr~ywt~cIre, 
argillib, and slate. The mineralized quartz fissum veins that lie 
a& an angle to the structure (that is, the gneissic structum of the 
Texm C& batholith, the bedding of the diments ,  or the foliation 
of the peenatone) occur predominantly in the Texas Creek batha- 
lith. Westgate lP has demribed the relations of the type of depoeit 
to the nature of the inclosing mck. He w r i h :  

The softer greenrstones, at the prospect8 mafnly altered Id&, are thought 
hagab le  d retdning ogen ~WUIW, so that in them the deposit w formed 
by reptaaement dong shear mnes. !€he granite [Tempan Creek batholith] @ems 
to have bean firmer an8 able to retaln opw mres; hence it holds typical 
aefns. At the depth of the degositrr at the t h e  of their formath the grad& 
was in the wne of tractare, and the greenstone in the lone of flowage. 

The grapmh appears to have been more favorable for the for- 
mation of h r e  veins than the penstone or argillite, and a number 
~f veins occur within it. The outlying dikes of porphyry in the rocks 
of the Hazeltan. group aIso appear to have besn brittle, and many 
veins of quartz occur in them or along their contact with the country 
rock* 

I!mnm A m  DfP 

CHmmat3ons on the strike and dip of 125 veins in the djstrict were 
obtained. Almost half of the veins drike N. 3OD-8O0 W. and dip 
45"-TO0 E. h e - f i f t h  a£ the veins strilre b t w a  north and N. 30" W. 
and dip 45"-70° E., and another fifth strike within about 15" of &- 
west. A few veins have diff e e t  skrika Veins with strikes between 
H. W E. and N. ' 1 5 O  E. arts rare. In the Texw Cr& grandiorite 

i'Wrntgate, L. a*, op. at., p. Izs. 
a 



about ho-thhh of the veina strike N. 30°-800 W. ; In the graywwke, 
t d ,  ,slate, and gramtame about half the veias strike N. $'so E. to 
K. 70" W.-that is, parallel to the cleavage or schistoee structure or 
to the bedding planes. 

The northwestward-striking veins in the Texas C& grandiorita 
are oriented at angles of abont 45"-70" tb the gneissic gtructum 
W i h  the West Fork area the strike of the gneissic gtmctum ~ver -  
ages about N. 7Q0 E. and that of the northwest veins about N. 40" 
W.; east of Salmon River the gneissic stmcturs averagea abut N. 
8 5 O  E. and the northwest veins about N. 50" W. These northwest- 
ward-st-g veins and the veins that strike between N. 3S0 E. and 
N. 80" W. not only cut across the grain or structure of the Texw 
Creek bath~lith but alm across the bedding or structure of the aedi- 
rnentary and volcanic m c h  They are all fismre veins. The east- 
wed p u p  of veins in the sedimentary and volcanic rocks, on the 
coritnrsy, are appreximately paraIlel to the bedding m cleavage and 
were formed h t h  by fissure filling rand by partial or complete 
replacement of the country rock. 

Several belts or a m  may be defined in which the strike of the 
veins shows a certain uniformity or s p h m t i c  grouping. Ona mch 
area lies between Salmon River and tho intern~tional boundary, 
south of the junction between Texas Creek md Salmon River and 
north of the Hyder quartz monzonite, In the Texns Creek pano- 
diorita of this area two p u p s  of veins predominate and are about 
qua1 in number: One group strikes N. 50°-60" W. and dipa 45"- 
70" E.; the other atrikes N; 10°-300 W. and dips similarly 
45"-7Q0 E. The small percentage of veins that differ strike north, 
N. 80" W., or N. 6 0 O - 8 0 "  E. East of Salmon River in the sheamd 
sedimentary and volcanic rocks there are two groups and types of 
veins. One p u p  consists of metallifemus veins similar in typa 
ta t h  found in the Texas Creek granodiorite, a d  owurring aw 
fissure &Lings in the rocks. Some of these vein. lie along the con- 
tacts of the dikes of grsnodiorits porphy+ with the country rock 
or within the dikes. Almost dl thase veins strike N. 40°&00 W. 
and dip 4 5 a 4 0  NE., though a few dip mthwest;. The veins af 
the other p u p  lie more or lesa partalleI to the foliation or slaty 
strncture of the rock and consist of replacement and dimrninated 
deposits and f isw~e fillings. They strike almost uniformly between 
hT. 80° E. snd N. 70° W. ; about half of them strike &west They 
may dip either south or north, though s muthward dip is mom 
common. 

Between Salmon River and Texas Creak, north of their junction, 
is sn area in which the strike of the veins within the Texas Creek 
gmnodiorite, so far as o k r v d ,  shows no unibonniw or system. 
The sk&e is B. 10'-BID W., M. 50" W., N. '10°-80a W., or N. 70" E. 



A belt in which the wins in general a t r i b  beaween N. 5" W. a d  
N. 36' E. wae not& in the viciniQ of C=y Glacier snd Ibex Gdch. 
Here the veim dip east, mwt commonly at angles of 40"-TO0. 

West af the Casey Glacier-Ibex Gulch belt, at the head of the 
West Fork and including in partimlar tbe Texas Comshk ridge 
and tha valley of P e r m  Glmier, is an area in which the vein.? 
in tbe grandorita and q w d z  diorite barn a wry uniform &rib, 
trending almost axdusively N. 30°60" W. and d i p p i c  45'40" E. ; 
the. dip is about equally divided between 46"-&0" and &0"-8U0. In 
the graywacke and slate of the same area, there are three groups of 
veins; h u t  hdf the veins have the same general as the veins 
in the granodiorite, N. 30°40D W., m d  most of the other half fall 
into two p u p s ,  one north to N. 20° W., the ather N. TSw E. to N. 
70" W. The veins t ha t  strike north to northwest in general dip 
45"-70° E., cut moss the bedding of the dimenb, and carry 
minwalization of about the same. type as the northwest veins in the 
p d i o r i t s .  The veim within 15" or 2Q0 of &wesf are ~pproxi- 
mahly parallel to the bedding, though they may cross it at a sligl~t 
angle, and they carry a somewhat different mineralmisation. The 
dip of these veins is variable, both in amount and in direction. 

Quartz veins w a r  at  alkitudea pnging fro111 sm leva1 on the 
- Riverside property to 6,100 feet on the emt side of F e r p n  Glacier. 

The minerra2izntion ie gimihr at the different altitudes. 
The fatal length of only a few of the mineralized quartz fmmre 

veins has k n  determined. The Cross vein on the Riverside property 
is 150 feet long; a vein on the Sunset claims ~ B S  been traced for 900 
fwt; the Ijndeborg vein is reported to have been traced for 1,800 
feet; and a conaidarable number of v e k  have been traced for 450 ta 

- 800 feet without mrhining their total length, Like most quartz 
veins, they show local wntractions and expansions, They range from 

, mere &bgem to veins 15 feet in width but predominantly are between 
I and 5 feet. Lbcallp they cornid of a brsccis of the country m k  
i n t e e d  by a network of veinlets. The sdphides mmr m&ly 
in &oats within the qua& but in part are disseminated through 
the quartz in sufficient qusntity to constitute a millling are. The 
h ~ v y  sulphide ore shoots range from wveral feet to 150 feet in len@h 
and fmm 6 inches to 5 feet in width. Considerable qu~rtz, barren 
or with only spam sulphides, may intervene between th.e ooncen- 
bated  hoots of ore; and the major portions of soma of the veins are 



sel~tively barren. None of the veins have been)prospected to  any 
great depth. A shaft bas followed the Cram vein on the Riverside 
property dawn the dip for 850 feet; the Olympia Extension vein on 
the Fish C d z  group of claims has bean developed for s di&mnce 
in altitude of 250 feet; the Lindeborg vein on the Riverside propee  
b reported to be exposed for a differenoe in altitude of 700 feet; and 
veins on tbe Texas Creek Corntuck property are exposed for a differ- 
a m  in altitude of 500 f &. 

VEm8 PARALLEL TO TEE HTBlfCITEE 

The vsina a n d ' v d i  wpbcement deposite in the pmstone and 
in the porphm dikm of the Texas Crwk batholihh have been but 
littl~ prospected. 'She g m b t  amount of development work on 
deposits of this type has been done on the Daly-Alaska property. 
; S m d  shoob of ore have been found here, but not in sufficient number 
or continuity to warrant the installation of a mill or attempts at 
mieing. 

Practically no development work has been done on veins approxi- 
mately parallel to the structure in the graywacke, argillib, and 
slate beds, as contrasted with the b u r %  wins at an angle to the 
structure in the game beds. One vein aproximately parallel to the 
bedding hss apparently been traced for about 600 feet and found 
to conskt of minedized quartz stringers in a narrow &surd zone 
in the d t e ,  but most of them have not been dehitely traced for 
more than 150 feet because of the overburden and lack of prospecting. 
The *ins consist of stringers of mineralized quartz and calcite or of 
d i d  mlpbida in fissured zones ranging in width from s few inchea 
to 15 feet. The atringers may be at considerable distance ap- or 
they may be close together and interlock to form a more defmite vein. 

Pphotite is spa= or absent in the veins in the Texas C m k  
batholith and in the slate and argilhte of the Hazelton group, but it i~ 
common in the veins in the graywacke and is one of the chief miner- 
als in the veins in the greenstone. As the veins in the gmen&one 
were probably formed at a lower tempemtur8 than those in the 
Texas Creek batholith, it is improbable that the dative abundance 
of pyrrhdite in t h w  veins in the &reenstone, as contrasted with 
the pmdominance of pyrite in the fissure T B ~ S ,  am be due to didw- 
ances in temperature during their formation. 1t is probably due to 
some jnfluence of the countrg rock, thongh j& how this influence has 
operated is not dear. 



The ore and gangue minerals of the ECyder district are listed Wow. 
Native elemenk Wid, dver. I 

Salghides ,--,-,-,hihihihi---hihihi Galeno, pyrite, pymhotlte, rrphalerite, chalcogg- 
rite, moIybdenite, chalmersite, coveUite, mar- 
casIte. 

8alphmlts Tetrahedflte, MbergIte, araenopyrite, proustite. 
Sulphate~ ,_- - - - -  Barite, angldte. 
Oxldeg -,-----,,,,,-------+ Qnartz, mapnetite, agecalarite, Ilmonite. 
Carbonam ,,---. Calcite, ankerlte, malachite, azurite. 
Tnngskte ,--,,,--,-,--. Scheetite. 
Undetermined mlnerala. 

The content of the principal valuable metala in these mineral de- 
posits is indicated by assays of represenbtive samples given in the 
table below. 

O M t W  of gold 8Ww t* d i f f m t  m'm& in the Hy&r &lr&i 

NATIVE 

f f d d  (Bus.-PmcticaUy all the m i n e d  deposih in the diat;ti& 
carry at least a little gold. Gold is known to  occur in part as the 
native metal, at some places in coarse dabs, but ih mode of o m r -  
xence at other places has not been ascertained. Native $old has 
been ob~rved in abundance locally in certain quartz yeins on the 
Riverside property, On the Sixmile group of claims it occurs in 
narrow qua- &ingem and in the granodiorite w;ll roclr adjmnt 
to the contact of the veins. It hm a h  been observed in quartz 



veins on the Monarch, Crest, and CanEntu properties and in a boulder 
of float on Itbe TBXM C r ~ k  Cornstock. All the quartz veins that carry 
free gold ham lour1  hoots heavily mineralized with sulphidm. 

Sihm {&).-Native silver is very rare on the k l h  side of 
the intmmtional boundary, though it is very plentiful in the fre- 
mier om and is found on the Spider, Silver Tip, Porter-Idaho, and 
other properties on the Canadian side. Native doer has been found 
in small amounts near a fault plane on the Daly-Alaska properky 
gnd in a vein on the Mountain View p u p  of claima 

Ga.ih (PbS).-Gdena is the predominant ore mineral of the 
district anand has been found in every vein. The galens is usually of 
medium grain, but loca1Iy it has been mashed and crushed by move- 
ment to a fine-grained aggre,aat,e called steel plena. Such dense 
galena may show a flowage relation toward other minerals, The 
galena gneralIy occurs concentrated in local shoots in the qunrtz 
fissure veins, but in the mineralized bands that constitute the m 
placement veins in the lower part of the Hazelton group it is more 
uniformly digtributed. It carries modem* quantities of silver and 
usually $2 to $4 in gold to the ton. Several representative assays are 
given in the table on page 48. 

Py&e (FeS,).-Pyrite is pmhhly the most abundant matallic 
mineral in the digtrict, and it, too, htas been found in every vein., 
mere the mineralization is sparse, pyrih may be of the only metallic 
mineral present In such places it occurs usually in good crystals, 
commonly in the forn of pyrihbedrons or cubes in the quartz fis 
sum veins md in the form of cubes in the dimminaiad deposits 
in the H d b n  p u p .  At many plam it is associated in consider- 
able amounts with the galena in localbed are shooh in the quarts 
h u m  veins. The amount of gold and silver in the pyrite is vari- 
able. Several representntive a m p  are given in the table. Some 
p ~ ~ i t i c  quartz veins in the Texas Creek gxanadiorite and some pyritic 
impregnation and replacement deposits in the beds of t he  Emelton 
p u p  carry considerable gold; others do not. At some places the 
silver content of he pyrite is high. 

Ppibot i t~  (FbS-,) .-Pyrrhotite hasbeen found ss rr minor a m  
wry min.~ral in a b u t  onethird of the qnartz fissure veins. in the 
Texas Creek granodiorite, is common in the veins in the graywacke 
end slate, and is one of the chief minersls in every vein in the gmen- 
stone. T h e  runount of gold and silver contained is usually very Iow. 

S p m s  (ZnS) .--Sphderite is p m n t  in prwticslly every vein 
in the district, but in the quartz fissure veins within the Texas Creek 
granodiorite that are more than 1,000 feet from the contact of the 



rjiorite with the & of the Hadtoa, p u p  sphdedte is s p m  or 
is m t  only io very I Q C ~  shoots asminted with other sulphides. 
It i~ more 8bunht in yeins within the Tern Creek granodiorita 
that are not more than l,W feet from ih c o n ~ ~ ~ t  with the 
Hadton groap. In veins in the Hazelton p p  spWrite is 
o m  of the principd minerals. Usually it is ~asoeiated with 
other dphide% but idly- it mag form narrow almost solid 
shingem. At many pl-s the whalerite is derk brown and pre- 
sumably has comiderable iron in solid solution. At other p h  
it is of s light w i n  color, Tha &nous sphalerita is usually asso- 
ciated with tetrahedrite. The gold and silver content of the sphal- 
erite is exceedingly erratic. In the greenstonehl of the Fhelton group 
and the irsmiated porphyry dikes the gold content ranges from very 
little to 35 ounces to the ton. At the Premier mine sphalerite shoots 
have bsen found with sa gold content of 60 ounm to the ton. Assay- 
ing appears to be the only means known of gaining an idea ms to tho 
amout present. An assay of a sample from the Rummel gmub is 
given in the table. 
0- (rn&,).-Chrslmpfite is pmmmt in p d d y  

every vein examined but usually in mall amounts only. An assay 
showing the gold and siIver content of a smpla from the Fish Creek 
No. 2 vein is given in the M e .  

E f o l y b ~ ~  (MoS,) .-Molybdenite has not h e n  found in the nor- 
mal vein deposits It is abundant in an aplite dike misted with 

-the Texas Creek granodiorite on the banks of Fish Creek on Fish 
Creek No. 2 claim of the Mountain View property. Tn the vicinity 
of the head of the West Fork many of the tKn quartz veinlets f wing 
h t n r e s  in the Texas Creek quartz diorite carry pyrite and moIyb- 
denite. In the vicini* of Greenpoint Glacier fmctum in the 
Hydw quartz momunite adjamnt to the contact with the grapacks 
and date am coated a t  some places with moIyMenite. 

flAa2n~aiEe (CuF~S,).-Chalmersite was observed in bat one of 
the veins in the Hyder district, where it occurs as laths in chalcopy- 
ritm associatad with pyrrhotike. 

CmeFIh (GnS).-Uite m r s  as a m n d e r g  mineral onlyj in 
apam veinlets in tetrahedrite, chalcopyrh, and rarely ather m i n e d ,  
as a m l t  of weathering and the action of d a c e  water. 

M&e (FeS,) .-Marcsite in this area is entidy m d q  
and i fomd locally where it hap replaced pphotite in or near 
sarftrce outcrops* 

~~ 
T-P&tb {@Sb2S7) & w e  ( (WE) ,Sb,B,) .-Tetfa- 

hesrlte him baen found in  bout half the v s h  %xsmined. Although 
present in minor wnomta, it ia an important ore &d because it 



m d y  carries much gold and silver. Representative -9% are 
given in the tablk Native gold in &kw of microscopic aim was 
found in one specimen. With an increase in silver content tetrtG 
bedrite pndm into freibergite. Most of .the salphmbonide of 
capper in this district iis tetrabedrite, bat freibergita wits identsed 
in the wins on Fish Creek HQS. 2 and 3 claims of the Mountah View 
group, the Olympia claim of the Fish Creek group, and the Last Shot 
p u p .  At sbl these phees the freibergite is m i s t e d  with tetra- 
hedri ts. 

Arsmpyde (FeM,)+-Amempyrite is very rare in the quartz 
frmm veins in either the Texlts Creek granodiorite or the H~zeltan 
p u p ,  but it is common mineral in replacement deposits in the 
p n s t o n e  and in -in deposits parallel to the slxwture in the 
pywacke and ~lata, It is usually well crystdlized. 

Pmwt& (Ag,AsS,),-PmustiEe, one of the ruby dm, waa 
identified only at a prospect pit on Fish Creek No. 2 vein on the 
Mountain View property. It is rare here md mrs ~s a secondary 
mineral in minute veinlete along fractures in the ore. 

B& (Barn4),-Barite, though d y  locaIly abmdanh o m  
in a 1- percentage of the mineral deposits and must 6e consided 
a common gangue mineral. Where barite accura in considerable 
quantities tetrahedrita is usua1ly alm more abundant. 

By&& (PbSO,).-Anglesite is a common alteration produet 
along the cleavap mdam of elens in or near the surface oatcrop. 

-a (SiO,) .-Qua* is the pdominant gangne mineral of 
the lhm mina and is one of the chief gangue m i n d  in the 
wplmmtmt depogits. The quartz is usually m&ve, whita md 
m i l e .  

M a p d i k  (F%O,).-Magnetite hns not hen  f m d  within the 
fissure veins associated with the Texas Creek grandiorik Tt i6, 
howem, one of the principal &W8h7 4 a t d  with pyrite, in 
quartz h u m  veins in the Hydet quartz monzonite. In this asrw- 
ciation it s b  wmm in a bladed farm psaudolnorpbic after 
qecdsrik 

Speda&k (Fe,OI) .-'She crystalline variety of hematite-speai- 
l a r i b i s  fond in mes of contact metamorphism on Bear River 
Ridge adjacent to tha grandorite porphyry dikes genetically two- 
ciated with the Hyder quartz rnonaonite. It a h  occurs in quartr 
h u m  veins within the Hydar quartz momonite, where it is asso- 
ciated with magnetite and pyrite. 



Lhud& (8Fe20,,81&0).-The iron hydrate Zim0ni.h is prasent 
ss a surface alteration product in the ontcrops of the miam1 deposits 
d dm omum to considerable depths 40% westbered fracture 
s n r f ~ ~ ~ ~ ,  

UdRBOKArn 

C&e (CaCO,).--Calcih L a Pery comm and rather e b d a a f  
gangue mineral in the mineral deposita d veins within the E d -  
ton group, but it  is rare in the quartz h r a  ~ e b .  

A d d 8  (Ca (MgFe) (CO,) ,) .-AnkeriB is present lml ly  in 
mall mounts in a few of the v ~ q  but on the whole it ie qpparse. 

H h M e  ( (&OH) ,CO, ) .-Malacbib is common in the surfam 
cropphgs of -ins that carry chalcopfite. 

A z d t a  (Cu (OH) ,. (CuC0,) ,) .-Azuri& is rare but occurs in sparse 
amounts sssociated I d l y  with malachite in the surface outcrops. 

Scheme ' (CaW0,) .--ScheeIite was identified in four different 
h u r e  veins in the Hyder district md probably ocmm in others. 
It has been fomd in abundance lacally in one of the veins at the 
Riverside &a and in Fish Creek No. 2 vein on the Mountain View 
property. I t  mrs disssminstd in quartz and in rsmmiation with 
barih is a result of veining and replacement of the quartz by the 
barita, 

Five &mala that were dbtinguisbable aalp by microscopic s x d -  
nation and chemical tests and that m l d  not be e t i v e l y  identilied 
with m y  known mineral were found in the ores. They occur ia 
mdl amounh and in but few of tb0 veins, associated with Mrahe- 
drite and galena. In some platies they seem ta beax a definite mlation 
to tha tetmhedrihgalens mntacb. 

1-TION 03' ORE M t N W  

Stad7 of samples of ore with the reflecting microscope shorn that 
tbe ore minerals in considerable pad were not formed simultaneouelg' 
but sumsively, and that earlier minerals of deposition are partt;y 
replaced, corrodsd, or veined by later minerals. A study by W. B. 
Jewel1 shows that the succession or parlygeneda and interrelations 
of the ore miperrsls are the same in all the veins studied, irrespective 
of their position relative to the contact between the Texas Creek 
grmodiorite and Hnzelton goup, the altitude, or the t ype  of munkq 

m.iew'e~, W. B., M111eTal &epdtll ot t h  Pf+ dhtrlct, wuthemtm Aim: Ikon. 
WlOgy,  w L  22, QD- 484617, 1927. 
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r& In a few pl- m r s a b  occur, but all these sre where thc 
m i n e d  conmed were deposited very nearly together and some 
overlapping might themfore be expected. The order given h I o m  
is  that noM in a great preponderance of the veins, with the oldest 
mineral listed at the top : 

1. &lclmeuta 
2. Pyrite and arsenopsrite. 
a. Arswopsrite. 
4. Pyrrhotfta 
6. Bphalerlte, chdwdte ,  and chalnerst'e. 
8. Chalcopyrite. 
I. Galena, Mmpyrfk, ttetfahedrlte. freiheizite, gold (?), and tbe nn- 

determined mlnerala. 
$. Tetrahedrlte, ireiIerglte, m d  the nodetermined minerals, 

The earlier minerals (1,2, 3, and 4) are such as form typically at  
relatidy high temperatnrea, and the later minerals ('I and 8) 
such as form characteristically at intermediate temperabm. Zn 
this &&kt, however, it mms  at least possible that amnopyrite and 
pyrrhotite were f o d  mder con&t im of intermediate temperature. 
In practically all the fissure veins that contain only one metallic 

minera l  in sparse amounts the mineral is pyrite. Where the mineral- 
ization is slightly greater, chskopyrite may accompany the pyrite. 
In the hwrvily mineralized sulphide shoots galena or galena and 
pyrita are usually predominant. Tetmhedrite and sphalerite are 
g e n e d y  m a t e d  with the v h  in which galena forma most of 
the snlphides and pyrite is minor in amount. A11 combinations, 
however, may occur along the same vein. Chalcopyrite does not 
n-y increw in arnotmt correspondingly with total inc- 
in dphides, md wheress qhalerite may rim to notaworthy ~monnts, 
chalcopyrite may dill remain minor. Where antimony wm p m a t  
in the solutions the mpper tends b farm tetrahedrite, md where 
tabhedrite is common chdcopyrita is usually sparse. 

h t  of the m i n e d  deposits so far dieaovered in the Ahhm 
part .a€ the Salmon River Basin occur near the oonbct between the 
Texas C& batholith and the rocks of the H d t o n  group or in 
aamiation with outlying &lcs and dikes of porphyry. The de- 
posits m u r  both within the igneous rock itself and dm in the bedded 
rmlrs snd the penstone. At a few places they are cut by dik~s 
believed ts be offshoots connected with the Hyder quartz monzonite 



and the Boundary grandmite. They must therefore belong ta a 
period of mineralization that followed the intrusion of the '1:- 
Creek batholith and its outlying dikes and skks of porphyry and 
p d e d  the intimion of the younger Coast Range intrusim. It 
is thought that the mineral deposits were formed from residual 
~Iutions m 1 d  by the crystalIization and consolidation of the 
magma that formed the Texas Creek batholith. 

AIong the east side of Salmon River mine- v e h  are found 
within the Texss Creek batholith at depths of 3,000 to 8,500 feat be- 
neath its mf. Miner- veins are also found in the M d d  rocks 
1,000 feet above the m f ,  both along the West Fork m d  wtst of 
S a h m  River. Most of the h i o m  m i n e d i d  veins, however, 
m r  within 1,500 to 2;000 feet of the contact. 

At many plwes the solutions pmbnbly rosa from. large igneous 
mrtsses which are not elnprrsed at the surfam but whose preeenca at 
considemble depth is indicated bg stmh or dikes that crop out in 
the rOGXIS of the Haaelton group at the p-nt erosion lev&. Thohpe 

associated with the main Texas Creek batholith may in part have 
come from the core of the mass now expod. 

The mineralization in the Canadian part of the Salmon River 
Basin has been ascribed by Schofield and Hmson to a genetitie a- 
nmtion with the closing stages of the Coast Range igneou~ activity. 
They write tw follows mncarning the relation of the ore deposits 
and the porphyry dikes : 
In shd9lng the gee ~ l a t l w e h i p  of We p-ry o m  demits an8 the yarloae 

dlke it was found that primary m h e d h t i o n  affected e r n e  of the 
qmrts pr@tyry dl- belungto$ to &e belt of dig=" but that the ore bodlea 
were mrt by dikw oi quarts d l ~ r l t e ,  lnmprophgrP, aml wme o f  the dtges Im 
lon%ng to the " Wt d ddfkm.u 

The m d i h  dmribed by Schofield and Ranmn are daplieatd 
m the Alaskan 8ide; but the inkrpmtation placed upon thase mIa- 
tiom by the p m n t  writer is somewhat different. '6he porphm 
dikes older than the ore bodies nnd the Premier grandiorite por- 
phyries on the Canadian side are believed by the writer to be the 
equivalent of the porphyry rn- on the Alsskm side md to he 
genetically m e c f e d  with the same genem1 magma that gave rise to 
the Texas Creek batholith. The quartz diorite dikes thet cut the ore 
badiss on tbs Canadian side are, on the other hand, believed to be 
the younger &a& h n g e  intrusive mks  and to be connected genet- 
ically with the same general m a p  that formed the Hyder quartz 
momonih. T h e  writer believes that the porphgry dikes on the 



GmBdian side, as on the Alaskan side, belong in general to two 
dieerait epochs of magmatic intrusion and that most of the mineral 
dspBgits rn genetically d a t e d  with the magma thet gave rise to - 
the older &&be Premier and those m i a t a d  with the Texas 
Greek batholith. The mineral deposib are therefore not etrietly 
associated with the closing s t a p  of the Coafit h n g e  igneous ac- 
tivitg. but with an epoch preoeding the closing stages. 

" 

Y m Q m  OOABF . T O E  mm ma= 

No minerel deposits of economic importance have yet been ImaM 
within the younger Coast Range intrusive mdm (Hyder quartz 
monzonita and Boundary granodiorite) in this district, though they 
have k n  found in association with them elsewhere, as at Anyox, 
B. C. A few mineral deposits of no present ~ a l u s  have been noted 
in d o n  with them in this district, but they are ~astly different 
f m  thm relstad to the Texas Crgak intrusive mb. N a m w  
glassy quartz veins carrying mapetite, pyrite, and specularite are 
-OD. lomlly, in the Hyder quartz monzonite, and mal l  amounta 
of speeularite are found locally in the country rock adjacent to off- 
shooting granodiorite porphyry dikes on Bear, River Ridge. Quartz 
veins with molybdsnita and in places a little chalcopyrite or pyrita 
also m r  within the Hyder quark monzonite. About 3 miles south 
of Hyder w Portlsnd Canal, on the Ebb Tide p u p ,  a a f o o t  adit ia 
reported to have been driven on a fissured zone in the quartz monzo- 
nib. This zone is said to carry dimminated pyrite, s h c e  of chalco- 
pyrite, and rare plena and to yield a, little gold, On the Glacier 
p u p ,  at the foot of Chickamin Glacier, quartz veins with pyrite and 
s m d  8mouflte of pymhotite and chalcopyrite and mre plena occur 
in p p s c k e  in genetic amciation with the Hyder quartx rnonzonite. 
In the date$ of tbe ridge on the north side of Oreenpoint Glacier 
them is a. large quartz vein with pockets of galena, and pyrife and 
locally disseminated garnetrand a little epidota This vein may dm 
be genetically connected with the Hyder quartz monzonitol. In the 
d i s t  hclusions within the younger Coast Range in-ve rocla 
them m bande with disseminated pyrite, pyrrhotite, md a little 
ehalcapyrite and locally sphalerite. 

TE-m A N D  PICEBB- 

'She fissure veins were formed under conditions of bmperature and 
pmmm that varied within wide but definite limits. Many of the 
quartz veins that ars b a r n  or sparsely mineralized with p p i h  or 
mheelih belong to the high-hperatum type, where8~ those that 
carq shoots considing predominantly of pyrita (or more rare17 



pphotite) and galena, with same sphalerite and tetmhdrite and 
considerable hrih, are typic~lly of intermediate-hprature type. 
The prevalent type of vein, mineralized dominantly with pyrite 
and galena md locally with native gold, .probably belongs within 
the higher h i @  of the intermediahtemperature veias. Many of 
the v e h  are of composite character, as is well illrntrtated by the 
Fish C& No. 2 vein, on the Mountain View property. This vein 
bgm as a large. quartz vein of early stage high-tmnperature type 
minemhed with pyrite, pyrrhotite, scheelite, and a little chalco- 
.pyrih. Later galena md sphalerita were introduced locally, and 
hally the hevein matter was partly replaced by barite and t&xahedrite, ' 

which am minerds typical of intermediate-tempemturn condikioiona. 
The older s&e~~Eit;a and quartz show marked evidences of mrrosion 
md rep1ammen.t by the later barite and tetmhdrite, which form a 
distinct shoot. There mush have been repeated movements of min- 
meraliaing solutions along the fissure, which c a d  the character of 
the vein matter to change with progressive decrease in temperature. 

The veins parallel to  the struct&e of the bedded, rocks of the 
Ehzelton grwp and the veinlike replammat depmits in the green- 
&me were formed under cond?.ions of temperature that rare difficult 
df e d h t i o a  Pyrrhotite is a common mineral in the vsins in the 
graywa&e and is one of the chief minerals in the veins in the green- 
&cine. Ammopyrite is very rare in the fissure veins in the Texas 
C r d  batholith but is common in the veins in the Hazelton group. 
Thes two minerals suggest that the veins are of high-temperakum 
tgps, On the other hand, calcite is a very abundant gangue &emI 
in the veins in the greenstone and is common to abundant in the 
veins in the slate md graywacke. %xicite and chlorite are dm 
abundant gangue minerds in the a l W d  country d and, together 
with calcite, suggest that the deposits are typically of intermediate- 
tmipemture type. The spatial relstions of the veh~ with respect 

*to the Texas Creek batholith a h  indiqte that they ara of inter- 
mediate type. They lie outside of and above the batholith, where it 
might mmnably be expected that mbr teanpemtwes would pmvail 
than within the batholith. The veins a d  therefore k g n d  to the 
intermediate type. The occurrence of so much pprhotite is ~ c r i b e d  
to the influeace of the country rock The amnopyrite is believed to  
ham been formed at intermediate temperature, though slightly earlier 
than the other minerals. The tendency for mineralizing solutions in 
the same srea to  form pyrrhotite in sndesitic rocks and py-rite in 
silimus rcwh haa been noted also in the Buyn district, in Quebec, 
by Cooks,B2 who suggest% that it may be due to  the influence of the 
hrgar prcentrrge of iron already p m t  in the more basic r&. 

Cmke, 9. C, Om dapdta of tbe BwJa area, Qnelmc: C a n a d b  Mln. Jour., vol. 47. 
pp. tV2-676, 1926. 



All &ha mhedkat iw n a  in mmection with the younger Coast 
m v e  nxkt is of the high-temperature type, in: contrast 

, - tcl-.tJPB prePnlmt. inkmediate-temperature  type^ sssociated ,with the 
& i ~ r  TWBS Greek i n t r ~ s i v ~ .  

, - Veias. are f w d  now st sltitudea ranging f mm sea level to 6,000 
feet. Aiimr malring a mamnable allowance for the erosion of over- 
lying material that must have taken place during the Tertiary and 
Qu~ternary periods, it HWQIS probable that the veim were formed at 
depths below the surf- ranging, at a minimum estimate, from 
1,000 k a  10,QQOa$eet They therefore originsted under a considerable 
load, sncb as is characteristic of intermediata to deep-watd types.. 

A number of wins h a ~ e  been affected by pressure substmguenh to 
their formation, arid them have been local adjustments through move- 
ment and slickmiding of the malls. A few of the veins have 
yielded slightly Ulmugh crushi~g.. On the Homestake; property the 
ao-called steel plena is what was originally coarsely crystalline 
galena xiow' reduced to a, pulverized mass by crushing. It has flowcd 
like a plastic mgw under the deforming pressure, and the other 
minerah have h e n  broken up and m r  as h o b  or eyes in the 
groundmm of .plena. Ia mperficisl appearance the ore resembles 
an a n w  gnei~ie. r?le quartz of this rein, when examined with the 

. ,, rnicmscwpe, s b a  that'it tlho has been crushed. The gneiesic struc- 
ture of the galem rtppesrs to be due to the varying orientation of the 
cleavage abng ndjmnt  bands. Steel galene and a banding or gneis- 
~l ic  structure in the galena have been observed in s number of other 
veina 

. . 
T h e  minerd deposits of ofbe fimm veins asoci&ted with the Texas 

Creak batholith seem th have many points in common with the fis- 
sure wins carrying sllver, lead, and zinc (as distinguished from the 
copper ores) of the Boulder batholit5 in Montana. A short descrip- 
-tion of these veins, rmmmarizd from a paper by Billingdey and 
Grim-m is given below. 
The veins m u i  both within the quartz monzonits of the Boulder 

batholith md in the country rock immediately adjacent ta the con- 
trtct. M& of the veins, however, are within 1,000 feet of the contsct 
or origins1 nh£ o$ the batholith and occur within the quartz mon- 
sonib. The few veins bore deeply placed within the batholith 

- -m-o, ha. h d  Gtlmee, X A, Ore k m d t u  of tbe Botlldw batbolltb a t  Montana: 
Am, East. Ma. Pug. Tmnm., pol. 68, pp. 284-361, XQlS. 
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rxmtrin Little h b  quartz and suggest the d d .  KW& f ,  veins that 
wtm of the n d  minerdim8 type ahm. The ty@d oein n g p -  
gate is pyrite, plena, and sphderita in s gangue of'- : Pgrita . 
and @ma exwed any other combination. ChdcopyribPI, dat& 
dribe, bomiia, gtibnite, and srgentite also occur. High-&e o m  
carry ag much as $11 a .ton in gold. The tlllivsrsd trend in the wn- 
position of t h e  veins has been an increm in the proportioa of 
quartz to ore minerals with increasing depth. There is also a 
change of aulphide minedimtion with depth. The galena is mu- 
ally found, in the higher parts of the ore ehoo&, mmt of the zinc 
oecurs below tbe lead zone, and this in .turn gives way withio n short 
distance to lean pyrite aceompanid by mall amounts of copper 
sulphida. Veins in which lend is predominant are f o d  s h e  * 
the m~~tsct or within 1,W feet below the former or present roof 
of the batholikh. Wbtever zinc is .present is just balow tbe lead 
zone, which p l w  it between 1,000 and 1@0 feet fFom She roof. 
Pyrite is pment throughout but persists fo p t e F  depths thsn the 
zinc Tbe best-known veins are wverd thousand feet or more in 
la@, d r & e  umally about east, and dip steeply. Their &r ib  is 
d m 1  at right angles to the elongation of the batholith, A very 
large amount of splite (about 10 per oent) is associsa with the 
qne& m o d t a  of the Boulder batrbolith, wherea~ vary little 
aplite is wxmiated with the Texas Creak batbolith. Again, &out 
one-&h of the veins mociated with the Boulder bdol i th  carry 
tournline or rhodochmite, or both, whereas neither of them min- 
er& has been noted in the Eydar district. The Boulder veinia 
con& of many peticulated and parallel h r q  d e r  .than of tha 
filling in a single large opening. Similar rninmaktion ap-s to 
hlrve lMeafied thoughout a grasrter range in ths veins af the Texag 
C d  b8tholith than in thoee of the Boulder batholith. 

- 
NOT= oa -a , I 

It is impmtmt thet om mgqpd & tmding for rnhem.1 deposits 
in thb region, or in developing them, should tm f d i a r  with the 
dhtinguishing cbamhristics of the Boundary grswdiarita, the 
Hyder quartz monzonite, the younger granodiorite porphyry 'dilres, 
the malchite and lamprophyre dikes, and the Texas C m k  granodt- 
orite and its variations and associated dikes. . - 

The areas mupied by the Hyder qua& momnib Boundary 
grandiorite &re shown on the map. The +& &mmnite and 
gmn0diorit.e are pink to white and are much more massive than the 
dull-gray h&rd and locally sheered Texas Cr& inlzmi~e- &. 
The Hyder quartz monzonite chsr&r&idy sbows a sm& &mount 
of biotita, whereaa the Tesas Creek grmodiorite usually shows 



abundbk-bkk hornblende rods in parallel orientation, giving Fisa 
to e gneimie or banded stmcture, md is d y  marked by r n q  
stihnsidd fracture surfaces with grwn chTorite and yellowish- 
green epidote. 

The distinction betwean the older porphyry .dikes md the yormpr 
-Ooe& Range intrusive m k s  should be brne in mind. The older 
dika are green to gray, are sheared m d  altered, aad me wmciatd 
at many pl- with ere deposits. The younger dikes are pink to 
white, massive, and little altemd ; they are not known to. be agg~~itrted 
with ma depsits a d  kt e e v e d  IcmIitim cut the ore.Bodias. A 
younger dike of gmmodiorite porphyr~~ in the Tern- -0- 

diorite ia well shown in a road cut just opposite the 3dmtm River 
bridge sbove Ninemik There is a fimrad zone in the yormgr 
dike, but practicrtlly no alteration other than weathering is 
ohmable.  

The distribution of the discovered mineral d e ~ i t s  indicates tbat 
the zone. within 1,500 to 2,000 feet of the contact of the Texas Creek. 
batholith with the mks of the Hazeltoa group i~ s favorable belt for 
prospecting. Mineralization is also cornon in the immediate 
viciniQ of the porphyry dikes and stocks of the Texas Creek batbo- 
lith, especially dong their contact. The map shows, however, that 
along mosiderable portions of the contact nno mineml deposits have 
yet been located. This may be due in part to the fWmthat t h m  
ams  are mostly corered with vegetation, which has hindered p m -  
w i n g .  Mined deposits probably m u r  there. 

An a m  that from its geologic relzttions should be favorable for 
pm@g lies above and in the vicinity of the prsctically bnried 
ridge of T m s  Creek quartz diorite that extend8 a little north of west 
from the bead of the West Rork'of Texas Creek This area is about 
2 miles wide and 3% to 4 miles long and includes the lower part of 
the valley of Texm GZacier and the mountain dopes west and north 
of the abrupt wedward bend of Chickamin Glacier, _ 'Sbe rocks of the H-lton group in the bloek that fmm Banded 
Mountain and the moun&ns w the west side of Tbrongb Glacier 
rand that extends ta a point 3% miles below the foot of the Chicka- 
min Glacier are alm geologically suitable for pmpcting. Thougb 
so eoonomially valuable deposits have yet been found hare, miner& 
ized float is common. The area of p y w d e  west of Though 
Glacier and south of the lower part of Chickamin Glacier, homwer, 
has the disadvantage of king separated from the West Fort trail 
by the glaciers It would be necessary to find hem either midmce 
af high-pade ore or large bodies of low-grade ore Lol warrant d e n -  
sive development work, 

- , . A part of the mountain ridge on the north side &Texas G¶mStr is 
;capped hy a n m w  band of argiIlite, which is i n M  on th~ math 



by the T e w .  Qmk pwdiarit$ md on the north lq:.the Boundary 
pwodiorite. Part; of this band of argillite lies diraCt1.y above the 
fir& ice- c d e s  met in going up Terns Glacier from Texas C A .  
The mountain slap in this vicinity deserves careful surfrace pros- 
*. 
The corn or ctentral area of the Texas C h k  batholith between 

Carny and Gray Glaciers on the we& md S b o n  River on the etbst 
and between the We& Fork on tha north and the Eydm quartz mon- 
zo& on fbe wuth is ~.eIati~aly inaecewible and has hen only $ightly 
p m + N l , p l i n e r a 1  depdkuf jqp~rbme  haye -1wded 
w wt,,ht *whether the reason is th@k lit* or no. minerabatioi 
hs$muqed the cam of .th batholith or th& the &g has 
b ,.so l i t k l ~  prospected is not hown. In making a q W  trip up 
T w b  Creek the mitar picked up severntl piems of good float can- 
sisting of quartz heavily heral ized with galena and a little pyrite. 
TheoretimUy, however, it is to be expected that the borders of tha 

, batholith near the older rocks would be mom favorable zones for the 
occurrence of om M e 6  than the interior corn. In pmapming 
the, eom of the batholith the portions at the h i g h  dtitudas should 
be ;pmqmted mmt carefully. 

On the south the Texas C h k  batholith is in mntaot with and i s  
jn.kudd by the Hyder qquarha moneonite, which is beIie~d to ba 
yarmger than ths ore deposits. Thb mntact is therefore wholly dis- 
W a r  to the contach of the Texas Creek batholith with the older 
rocla of the Helton group and, so far as our knowledge goes, is as 
unfavorable for prospecting as m y  other part of the core of the 
Texas Creek batholith. 

Whem large milb-white quartz veins with little or practically no 
sulpbidea am found their foot an$ hanging w& should be carefdly 
.sxamhed tor &mts of ore, for there may have been later movem~nts 
-b+$wwn, the veb and its inclosing rocks thd s%dd p h m  favor- 
able for the introduction of subgequent sulphide solntiona Qua'rtz 

A v+ a m y b g  green chlorite or calcite, or. both, have been found 
i d l y  in th Hazelton p u p  and in tba Texas Creek gmnodiorite, 
but m e  of them were mineralized. 1 

The mntinuity of the veins and the quality of their niimk&aiitln 
rife, of course, m a t  important considerations. The veins are of in- 
t-edirtte to deep-seated type, rand the chances are therefore good 
that the stronger veins in the pnodiorite and g a ~ a c k e ,  which 
have been traced on the surface far several hundred feet and more, 
wiU pem% in depth far at least several hundred feet, the depth 

-" &$ng pmbably in similar proportion to the length. A few veins 
are exposed in natural section for depths of 500 to 700 feet, but 
reining developmenb have not yet followd veins down for more 



than a few hundred feet The slate alone is unfavomble for the 
formation of strong continuous veins, but along the mntact between 
R tbi& maasive p p a c k e  M, qr series of grlsywwke beds, and a 

farmation conditions are more favorable. The drtta are insuffi- 
cient to wtarrant a generalization as to the usual conditions where' 
the veina pass down from overlying graywacke and slate into tho 
Texm C m k  granodiorite. On the Texw Cornstock property wveral 
~*eim were obssrved to cross the contact and go deep info the qua* 
diorite without diminution in size. The known length and depth of ' 
a ftmk of the veins and their arrangement in a definite .system 
indicate that they m p y  fissures which are not of a gash type. 
The minerali~xd veins are known ta occur thraughouii a vertical 

range of aver 5,000 feet. The ore m i n e d  are almost. ~xx:kivety. 
primary, and only kaces of enrichment have been found, h d  
these facts it is highly probable that the same generd quality ~ n d  
quantity of rnineraliza$ion which is shown at the surface in the 
vein as s whole will be found to peraist in depth unless the cheracter 
and kind of country m k  changes in depth, and that m y  change in 
mineralization occurring in depth must be due to peculiarities of 
original deposition. On the Texas Corndock pope* them me 
several veins which, as exposed, are prmticdIy b a r n  in :the Texaa 
Creek quartz diorife but c o n t h  good ore shoots in. the overlying 
gfaywacke. In many other veins within the Texas Cmek bafholith, 
however, there are good ore 8hmts, so that the exact significance of 
the fmta cited is not apparent, though the facts are worth bearing 
in mind 

There i~ also the question as to just what the chanms ate for the 
wxurrenee on the Alsskan side of rich silver o m  ~uch a~ mma of ' 
khom f m d  in the adjoining areaa in British Columbia. Unfor- 
tunately this question can not be answered from the information now 
available. The controlling conditions in the origin of the Canadian 
high-grade silver deposits are not known with sufficient definiteness. 
Some of them, such as the upper part of the veins now birig worked 
~t the Porter-Idaho, are certainly due predominantly to weathering 
and &chmant; others, such as tho@ at the Premier mine, appear 
h haw d t e d  from origina1 primary deposition of rich silver 
mhmb combined with some enrichment; and still others msiy be 
wholly primary. 

Stocks, dikes, and sills of pwmineral porphyry am reported to 
m u r  in the Salmon River drainage bash in British Columbia at 
least as far north as the Big Missouri mine, and the writer believes 
that they are genetically connected with the Texas C r ~ k  intrusive 
rocb. There is a possibility that some of the mineralized veins thet 
m u r  farther away from the main Texas Creek batholith in sssocia- 



with th- far outlying porphyriw may ~carrgr, minerals richer 
h ~ V B P ;  tb, however, is only a hypothwia 

The Coast hnge batholith in the Hgder distrid camids of quartz 
&rite, granodiorite, and quartz mhnzonite, with included .belts and 
fragments of whist and injwtion gneiss and mall quantities of artsa- 
cktsd diorite and more hasic r&. Very few minerd de@Q have 
b , d i s m w m d  within the core. In &a pwkthis hm commerdy bmn 
sacrW b lm actual scarcity of mstdization there, but it is now 
b e q  reoognkl as p o d 1 7  due in part to the ~~ ruggedness 
of the camtry and its inaccessibility9 with conquemt slight pros- 
pecting. Mined depaaib of economic imporbice occur in tha .belts 
of metamorphic complex inclosed within the batholith, and there is 
no doubt that ofhers will bs f wnd. In the miter's opinion, however, 
the chances- are dim bar my individual pmqe&r to find an ore de- 
poslb of economic importmce under present conditions within the 
Coast Range batholith along a valley 8s inaocessible as that of Chick- 
amin River. If prospehg is carried on within the batholith, the 
bands of schist and the extreme borders of khe batholith  would in gen - 
era1 appear to be the mom fa~omble localities. 

The pdomimnt t y p  of metalli&."ous deposits within the beite 
of crystalline echiat and injection gneiss included within the crrw 
of the Cozrst Range batholith include mplmment mid imp~gma. 
tion deposits currying copper (chalcopyrite) m d  aim .(sphalerite). 
Quartz h u m  veins: with copper or rawly molybdenite'and~mineral- 
ieed Bchist ban& with galena, sphderite, and tetrahdrite, ate also 
present. Within the bits of schist and gneiss bands of oxidized, 
rusty-weathering, dphide-impregnated rock are also common. 
Predominantly these bands carry only pyrite or pyrrhotite a both, 
with a Little chalcopyrite snd a very low content in gold, s d  under 
p~ewnt conditions they ltra of no-due.  But some carry combina- 
tiona of pyrrhotite, chalcopyrite, sphalerite, and galena rand demrve 
wmideratisn. Both types of deposit-the iron sulphide. impreg- ' 
nkW.bmda and the h - m e t a l  bands-hmw a+similar weahhered ap- 
pearance, md >ths pyrite-ppbdite bands are so predominant that 
the kmw-metd bands carrying chalcupyritg sphalerite, or gabm, or 
a c~smbination of t h m  minerals, are liabb to be p d  over .through 
lack of mref ul examination of the fmh &. ,. - 

Sphderite and pyrrhotite are the predominant minerals in sev- 
eral metallized mnes in the mhid and gneissl Mts at or nwr the west- 
ern border of the batholith. It geems highly probable that other 
M a r  depcaiks will be found as thesm belta: of metamorphic m k s  
me more thmiughl y pmsped.  
Tbe low-grade copper d e y i t  of the Hidden Creek mine, st A n p q  

Britiah Columbia, occurs in a belt of gmamtme and argillite in- 



closedwithintha-tdpsttof theId106h. & ~ r a p o r t s  
that 18$415@@3 foas of copper om averaging 2.14 par mt copper has 
bean dsdoped, b u t  I miles west of the Hidden Creek mine, at  

Tky, on the ask aide of Portland CsnaI, another copper mine 
is hing develcpd in the same belt of &st. n i s  d i d  is reported 
to wmr a h  on the west aide of Portland Cmal. The common me- 
tallic minemls are pyrite, p~rrrbotite, chdcoppte, dno blende, mng- 
netite, and armnopyrite. They are believed to lm the result of the 
re@-% of gmenstone and argillite. 

Wright " repom a 2-foot copper vein in rt belt of &i& included 
within tha Coast Range batholith on Unuk River about a mile below 
the international boundary. The vein consists of pyrite, pgrrhotite, 
and cbdcupyrite. 

A vein csrrging mn~iderable quantities of sphalerita ia mpmbd 
to occur on Taku River &out tb mile from the internntional boundary. 
The predominant minerds a m  pyrrhotite and sphalerite with a little 
pyrite, gebna, and locally chalcopyrite. me ore gives low w y s  for 
gold and ailvex. 
On Quartz Cmk, a tributafy of Idmot River, about 30 milea from 

ite; mouth, there me bands of schist m e h W  with sphalerite and 
&a and locally Kith striqpm of tetxahedrite carrying comid- 
erable mlvm. 

At &a Whiting River prwpct, in the Juneau district, there is a 
qua& &re vein in a belt of marb1~ iacI& in qmrh diorite. 
me metallic minemls comprise amnopyrite, pyrite, ga.1~~16, sphal- 
erite, and chalcopyritg with -nopyrite predominat. The silver 
c o n h  t iB moderatey h t  them is considerable gold. Quartz prphyrg 
&as a t  the marble near the vein. 

-4s gtlltaa on page 2, the fuIlowhg descriptions cover only the 
developments to 1995. 

MOUrnMN YZEW 

;.,,%%& Vie? group (SPB pl. 11) cornprim a&% claims and 
. . - :a,fmchn amd,lim mainly between Skookum and Fish Creek just 

*a $heir junction: but in part below it. Five of the cIaims are 
by John Hovland. The property has been undergoing 

active development since June, 1925, in charge of Arthur Moa. In 
1926 the purchase of the property by a group of Ketchikan business 
men was r e p o d .  

-DaImkge, Tictor, Coast aad Ialandrr uf Brfthh Oolmmbh iwkwem 
and the Alu&n boundar~: Canada Geot Sniper B a m m q  Rept. for 1822. pt. A, p. 20. 
1823. 

Wrlght, F. E., The Unuk RImr-mlalng regdon of Brlthh Cola-: C)sal. 
8Umey Bummsry Bept. for 1905, p. 50, 1906. 



* ' The eastei' mhhct betnesn thb. Tmb%&e&-i)rite and the 
&s -of the Hrrrcebn gmup rnm throilgh the middd6 -oM~  mprty. 
The veins obcnr bath ih the gmodiorite ahd in $ h i . s e 6 h W i h ~  beds. 
Most of .&e work hhes been done on three vein#, but w&l other 
quam veins and &ringers are found on the proparty. 
On Fiah Creek 370. 3 claim a qua& %m vein with. mlnwmlizd 

shootg ha9 been prospeated by sevcwal open cub and stripping, and 
an adit 325 feet in length driven on the vein had been completed 
by k m h r  8, 1825. The vein is- h grrrnodiorita and harr been 
t d  for 400 feet with a strike of about N. 7" E. and a dip.04'$k0-• 
50" E. T h e  muthem 250 feet of the vein m n p  between 9 id 4 
feet ia width. The northern part splits into twu branches :ebbul 10 
feet apart. The upper branch is several inches thick and tach 
shmtuof ore. The lower branch is the main one ; for 75 feet# r n n p  
from 6 inches to 2 feet kn width, maraging about 8 focrt, and for 
the next 75 fwt it is between 5 rand 9 inch- wide. &outt IN fa& 
north of the adit portal the vein is cut by a mllehite dike, Along 
the northern part of the vein a l a r p  barren vein of milkpwhito 
quarts strikw in toward i t  and from the p i n t  of contact runs 
parallel to it, The barren vein is the older, m it is internotad by 
a narrow offshooting stringer from the mimmlized vein. An open 
mt hm been made where the two wins buch. The rnimlised veirt 
pinches t~ narrow h g e m  beyond the o p  cut, and its possible 
extension is mvemd; the large barren quartz vein contiauae beyond. 
In t b  n&t the h t  110 feet of the vein ave-6 ~ h t  4% f& 
in width snd carries seam md pocketa of sulpbide thrwghmt. ka 
e q m d  at the anrfaca the vein shows many moderately to he9viIy 
minemhed shoots. T h e  adit wilt give a maximum depth of abut 
100 feet. Abut200 feet north of tho adit portal a W-foot mineralized 
&oat with an average width of 2 feet is e x p d  at  the surface. 
16 ia4wpsrted to average about $14 to the ha Tha dphides in- 
clude pyrite (which. in one local shoot wveral inches thick.assayd 
$30 to the ton in gold), pyrrhotite, pdena, chalcopyrite, sphalerite, 
a little tetrahedrite and freibergite, and a trace of arsenopyrite. 
On Fish W k  No. 2 claim a vein haa besn bed by a Sreriar oi 

open &ta for a length of 475 feet. It is in t h e + T e m w > e  . 
diorite, strikes N. 50" llr., and d i p  #€I0 NE. MT. lMo&- ~&.d%ki$ 
the vein hns an amrage width of about 4 feet And-that it is 4l/z fwt 
wide at the northwest end and 5 feet wide at the southst  cnd; its 
exteasions in each direction are buried under overbarden. Tlis 
southeastern part of the vein consists of pyritic quartt with some 
chalcopyrite, galaas, and tetrabedrite. In the ~ h w e s t e m  prt 
the sulphides comprise mainly 'pphotite and pyrite, with some 
galena and chalwpyrita and a little sphalerite, Wahcdrite, freihrg- 



ite, and aheelite. The vein material breaks free from the country 
rock and is aepareted by a mrfaca of puge. A 40-foot cramcut adit 
has ?mn driven tuthe vein about 20 feet M o w  the outcrop. At the 
end of the idit there is'& 1%-foot vein of quartz, heavily mineralized, 
ivi& pymh and small quartz stringers in the hanging. wall. A short: 
drift on the vein 3 feet ta the west is reported tu have uhown a tfeet 
of solid quartz with mineralization similar to that at the surface. * 

In the open cut gbove the tunnel the vein zone is 6 to 8 feat thick, 
with 5 to 6 feet of mineralid quartz and the remainder included 
bands md fmgmenta of country rock. The quartz is heavily miner- 

' 
a I i d  with layers and dimminated deposits of coarseIy crystalljne 
pyrite, which may form as much as half the vein by volume. -2 
noteworthy featm of this vein is a rninerali7fid shoot about 15 fept 
Img and as much as 18 inches wide, composed of interbanded fine- 
grainad barite and quartz with seams of tetrnbsdrite ~ n d  freibergite, 
considerable disseminated scheelite and pyrite, and a little chalco- 

' 

pyrite. This shoot is well exposed in the open cut about 15 feet 
northwmt of the cut above the adit. In the solithenst wall of this 
cut the vein consists of two parts. One is a quartz vein 2 feet thick, 
very heavily mineralized with pyrite, which pinches to a narrow 
stringer on the northwest, in the face of the open cut. The other is 
the baritic  hoot^ which is here 12 te 18 inches thick but which to the 
northwest passes into a quartz ~ e i n  10 inches thick, with only rt few 
thin inhrbnnds of barite in $.he hanging wall, and about 8 feet to tbc! 
southeast thins to a few inches. I n  the face of the open cut the 
vein is offet m r a l  feet by a thrust fault. Mr. Mos repol& that 
~ w n t  work has shown that a little barite occurs in the vein for,rr 
b q t b  of 100 feet, and that tetrahedrite in varying amounts o c c w  
throughout a length of 400 feet, Moil samples acrm this vein for 
widths of 9 to 32 inches are reported by Mr. Moa to show assay 
values rsnging from $45 to $18 in gold to the ton and from 1 to 70 
olmces in silver, with an average of almut 15 ounces to the ton. The 
pyritic quartz vein shows the smaller assay returns in silver, and 
the baritic shoot the higher. A few general assays are given below 
to ahow tha character o f  the ore. 

daEW8 of - a m b e e  fmm W h  Creek No. Z veht, Movrnta+t VrPto 
mmtly, B y d m  disllJci 
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011 Fish Creeg: No. 1 deim s.rnineralimd quarh vein that gtrikea 
N. 60" W. and d ip  i 5 5 O - + 7 O 0  NE., has been p r q e d d  by a Berim of 
srntlll pits and a stripping and has been traced for a Lngth of 450 
feet. In  EBe Texas Creek granodiorite at  the northweat end there is 
a fimtred ZOAB 1% feet wide with 8 inches d quartz. A malchita 
dike cuts across the vein here. In the first open cut esst  of tha tmiI 
the vein is along the contact between pndori te  land con~ct-rneta- 
rnorphmd brown quartzitic slate. The win is 12 to 20 inches thick 
and contains a few small pockets heady mineralized with galena, 
pyrite, and sphalerite. To the southeast the vein is in the quartzitie 
beds, wherg it occupies a fissured zone appswntly at an angle to 
the Mding. The vein is cut by a 75-foot dike of pink granodiorite 
porphyry1 which is connected in origin with the Ryder quartz mon- 
zonita. Southeast of the dike a 25-foot cut has been made along the 
vein, which occurs here in a light-colored granitic facies of the Texas 
C m k  grandiorite that is probably a, dike with small indusions of 
qu~rtzite. Still. farther southeast the vein cuts white'aplite d i k  
Mere the -red zone is 15 fset or rn thick, and within this zone 
there is a 2-foot quartz vein with bands af galena, pyrita, or sphd- 
erite and narrow &ringers of qua*., some of which are mderately 
mineralized. In tbe face of the slope to Fish Creek two d i t s  have 
been driven an a vein that belongs to this k r w l  zone. Tbe upper 
adit is 50 feet Iong and foIIows a sparsely m i n e d e e d  quartz 
stringer. The country rock is mostly a l i g h t a l o d  fa& of the 
Texss Cmdr grandiorite with p r a c t i d y  no femmagnesian min- 
erals: - About 70 feet vertically below this adit another 50-faot ndit 
follows the win, which ranges from 3 inches to 2% feet in width 
and is 1maUy heavily mineralid with qhalerite, pyrite, and @en% 
Molpbdenite Rakes are present here and there in the aplite and 
pegmatite dike.  About 80 fset vertically below this adit &&her 
has been driven .for 90 feet along a stringer that lies dightIy to the 
southwest and M o w  the vein z w e  in which the upper two adits 
were run. This lowest adit starts in a granitic rock and ends in 
quartzitic beds. The rock at the mouth of the d i t  appeass to be 
rn aItered apl ih  The vein is 6 inches to 2 beet in, width. An 
8-foot crosscut at the end of the s d i k  exposes a strinsr of quartz 
4 to 0 inches thick carrying £me pId. 

Slightly to the northemt snd above the main Fish C m k  No. 1 
vein on the bank of Fish Creek there is n mall minedieed quartz 
vein in nm aplite dike. This vein strikes rv'. 80" W. and is exposed for 
a vertical distanw of 35 feet. It is moderately to heavily minera1- 
ized with pyrih, galena, sphderite, and tekahedrih. 

The veins dong the bank of Fish Creek that have been dkribed 
mtly be considered as rU belonging to the same -red zone, over 



100 Eeet &I& in .a mmplttx of Texas Creek gmnodiorite and aplite 
 dike^ and balm3 quartzitic slate. 

The Monntain View property is equipped with e b d  house and 
Idtchm, cabin, gggay office, a 50-horsepower water wheel operating 
undor a 100-fmt hexid and fed through 750 feet of U-inch wooden 
pipe, a compressor, and a 4,000-foot aerial tramway running from 
the cabin to the Salmon River mad. 

Tbe huckg Boy Extension claim is held by John Ooghlan, of Van- 
couver, and is juwt & of the junction of S b k n m  and Fish Creeks, 
adjoining Fish Crceek No. 5 claim of the Mountain View group On 
the bank of a mal l  creek southeast of Fish Creek, at  an altitude of 
about 650 feet, a 50-foot crosscut adit has b m  drken to cut B vein 
about 30 feet below its outcrop. From the end of the adit a 50-foot 
drift has been run on the veia. The cowltry rock is brown thin- 
bedded slaty quartzite. The vein consists of a fissured eone 2 to 3 
feet thick with quartz stringers aggregating 6 to 12 inches in thick- 
ness, locally mineralized with pyrite, galena, and @halerite. At the 
surface an open cut exposes a 2-foot fissured mne with as much as 
16 i n c h  of quartz moderately mineralized with pyrite, a Little galena 
and sphalarite, and a tram of pyrrhotite and chaIcopyrite. The vein 
strikes N. 60" W. and dips 40°-55O N. 

T h e  Bishop claim is north of the Mountain View property, on the 
west side of S b b  Creek. It is patanted by Pete Low. A strong 
quartz vein, which fe 11s a rule 15 to 27 inches wide but is 6 to 7 feet 
wide on the slope to S k c w ~ h  Creek, has been prospected by mveraI 
open cuts and on d a c e  expmures. It has hen traced for W feet 
with a strike af N. 45" W. and a dip of 50° NE. and is exposed for 
a difference in altitude of 100 feet. The country rock ia the Tmtw 
Creek grmodiorite. The mineralization is relatively law, and the 
sulphides m p r j ~  pyrrhotite and pyrita with Iittle chdcopyrite. 
Galena is ram, and the content of gold and silver is reported to b 
low. 

Vrmm 

The Victoria p u p  comprises 25 claims held by the Adanac Syndi- 
cate, with ofices in Victoria, British Columbia. Of these claim I6 
mere staked in 1921 as the Adanac p u p  and 10 are claims belonging 
to whst Tvas formerly h o w n  as the Mammoth group, relocated in 
3924. These claims aTe four deep dong the international boundary 



west of Mouht Dully. S e n d  short adits have been drivd to f ulfi1I 
amemnent requirements, but only sparse rninemlimtion has 
been found. 

FISH CREEK 

The Firth Creek p u p  (see pL 12) comprises 18 d a b s ,  of which 3- 
the Olympia, Nevacb, a d  Siarhi~d-re p h i b d .  Theg liu &1g 
on the rdge be- Pi& a d  Skoohm Creeks but extend to both 
aides of these creeks, particularly west of Skookum Creek. On the 
south they are joined bg the Mountain View group and on the west 
by the Monarch group. The property C under the control of the 
British American. Holding L De~elopment Co. 

Tba contact between tha Texas Creek granodiarite and the Hazel- 
ton gruup of greenstone, graywacke, and slate crosses the property in 
a direction s little west of north. The veins are predominantly in 
the granadiorite, but in part they cross the cantat and occm to  a 
minor extent within the Hazeltan p u p .  Mineral deposits of two 
types occur in this group of claimsi(1) quartz veins with slioots of 
galena, sphalerite, pyrite, tetrahedrite, and chalcopyrite ; (2) lenti c- 
dar bodies of pyrrhotite with small amounts of chalcopyrite, pyrite, 
and armnopyrite. The quartz .reins are predominant and so far as 
b o r n  are the only ones of value. 

Most of the work has been done on the Starboard, Olympia, and 
Olympia Extension claims. Several tunnels and drifts on the 
Olympia EKtension.clairn are not shown on the claim map, owing to 
lack of a survey. On thw three claims there are four approximately 

- parallel quartz wins Iyhg just at the cantact of the pnodiorite and 
the Hazelton group but almost wholly within the grandioritc. 
These veins m u r  within a distance of 2,000 fmt, measured on e hori- 
zontal plane at  right ang1es to the strike. 

The vein n d  the cabin on Starboard No. 1 claim has been 
prospechd by two adits, Pies. 1 and 2, which are 50 and PO feet in 
length on the vein tat altitjtudw of 1,510 and 1,410 feet, respectively. 
The vein strikes N. 35"-40° W. and dips 65'-70" WE. It has been 
t.r& for a l e w h  of 400 feet from the upper adit to Skookum Creek. 
On the slope to Skoakum Creek and at the portal of the lower d i t  
fie vein is 3 feet wide. At the portal of the upper adit i t  is 2 to 3 
feet wide, but along the adit to the southeast it breaks up into a, num- 
ber of quartz stringers. The vein carries local shoots mineralized 
with sulphides but is l e a  for considerable portions. 

About 450 feet northewst of tms vein is another on the Stsrboartl 
No. 2 claim, which strikes W. 60" W. and dips 65" NE. At an alti- 
tude of $bout 1,600 feet a 5'0-foot adit (No. 3) has been driven on 
this vein. At the portal the vain is 3 feet 9 inhes thick, but at about 
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BO feet from thepi&&I it bmlts up into a mne of f r ~ ~  mudry 
~ w k  s& -qaadz gtrimgers. At thie point large qua*z stringers 
shod of£ into the footwall. About 30 feet vertically below this d i t  
an open ctlC has k n  mado on the vein. The vein here consists of a 
fismtred zone in granadiorite with stringers of quartz, some of which 
c w r y  shooks xt few inches to 8 inches thick and heavily minecahd. 
In general shoot8 of p i d  ore OCCUP in this vein, but mmh ef it is 
Iean. To the northwekt it can ba traced across Skookurn C w k .  The 
visible minerals it carries are galena, tetrahedrite, pyrite, and some 
chalcopyrite and sphalerite. 

On the Olympia claim, about 350 feet northeast of this vein, at  
right angles to the strike, is another vein, which has been prospected 
by three adits (Nm. 4, 5, and 6) at  al t i t~~des  of about 1,930,1,900, and 
1,800 feet, with lengths of 60, 109, and 186 feet, respectively. The 
vein strikes N. 50' W. and dips 4B0-500 NE. Its width st  the portals 
of the three adits is l9,24, and 15 inches. A raise connects the middle 
and upper adits, and the vein has been partly s t o p ?  for 30 feet 
above the upper adit. In them upper workings it averages less than 
a foot in thickness but contains shoots of ore up to the full width. 
Lacally, many quartz stringers occur in the fmtwnll at a wide angle 
to the main vein. Most of the upper two adits are in Texas Crwk 
grandiorite, but the ends of the ad it^ are in intensely fractured 
slickensided brown hornstone, which is a metamorphosed faciea of 
tha Hazelton group. Westgate rep* tht the vein in the middle 
and lower adits is cut, off by a fault that strikes N. 30" E. and has 
an approximately vertical dip. T h e  lower adit was filled with water 
at  the time of the writer's visit. W&g.at~ 26 gives the following 
desmiption : 
On t8e Olympia clnlm the lnngest tmwl on the pmpe*2g gws In on the 

vein 210 feet, to n mint where the %-@in is cnt 08 by a fault that atrikm N. 80" 
D. and dips B04 NW. Drffta bare been driven parallel to the fault ha Imtb 
dlrectlons, but the vein baa not been recovered. nnIeaq a composite vein, OEM 
nbont M) feet to the mthwest, ia its contlnnatIon~ The work bad nat bor 
cnrrIecl fnr enough to demonstrate this. FTom the mouth of the tunnel the 
v l n  can be fallow~I on tbr! mrfnce northword perhaps p0 feet, to # mind 
where it Is cut wt br a fault and broken zone that seems to have ~ u c b  the 
ssme directton as that at the faw of the tunnel. The veln system in tBia pert 
of the mperty Is  t h n ~  cat by n series of fnnlts which run N. 30- E. and iUp 
r n k p r ~  mtthwest. 

Tim visible sulphides comprise galena and pyrite with tetraEdrite, 
sphalerite, and a little chalcopyrite. M i m p i c  ewminrstioni Bhows 
a little freibergite also present locally, 

North of the Olympia win, on the Olympia Extension ddq a Pdn- 
omlizad qusrta vein in the Texm Creek quartz diorite haa beem tmed 
for 600 feet by prospect pita and trenches. The vein strikes N. 60" 
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width and about 8 feet. Thsvein ma* lm=hu M y  from 
the wall mk, and the wdls show marked slickensiding. A namw 
dike of dense Mack Immprophyre cuts the vein. At the longest sur- 
$ace trench the vein is 4 to 6 feet wide and consists of quartz with 
6 per cent or more of dimminatd sulphides and with strkgem of 
solid sdphides so locaIized as to mnstitute rich ore shoots. The 
gsnguB is mostly quartz, with some ankerite and here and there a 
little barite. The visible sulphides include galena, tetrabedrite, chal- 
copyrite, pyrite, and sphalerite. The tetrahedrite occurs in solid 
stringers as much as 2 inches wida At an altitude of 9,800 feet on 
the west side of the ridge west of Shkurn Creek a crosscut adit I25 
feet long i s  driven to i n t e r d o n  with the vein. Near the end of 
the sdit is a *ma on the vein 42 feet deep and a, drift that extends 
87 feat to the southeast and 22 feet to the northwest. Near the south- 
east end sf the drift there is another winze on the vein and a raise. 
Along tba drift the vein ranges from 2 to 6 feet in width. In the 
winze the vein is reported to namw and the tenor to decmw, Jp 
the face of the northwest end of the drift there is 6 feet of quartz 
with inclusions of the country rock ; 2 feet of the quartz is heavily 
mineralized. It is reported that a sample across the face of the drift 
here averaged $90 to the ha At the southeast end of khe drift the 
vein is w2 feet thick, and a sample amss  it is reported b have aver- 
aged $64 to the fon. A Aiprnent of 64 tons of sorted om from this 
drift sent to the Tacoma smelter is reported t o  haw averaged $90 to 
the ton. 

The foUawing figzrres are t x h n  from assay report6 fnrnished by 
the mining ampmy repreanling lots of sorted ore takea from wins 
on the Starboard and Olympia claim and shipped Ito the Tamma 
Smelting Ca in 1916 and 1917, also samples acram the Olympia 
Exteagion win. 



Orr the w& slope of Skookum Creek the Olympia Externion vein 
' 

has been proepected by two tunnels, giving a maximum depth on t,he 
vein of aM) feet. On the east side of Skookum Creek, at  an altitude 
of h u t  2,400 h t ,  an d t  (No. 8) has been driven 176 feet in the 
greenstsne with the intention of cutting the. projected extension of 
the Olympia Extension vein. 

On the Nevada claim a quartz fissure- vein in the greenstone has 
k n  prospected by several hits and a &foot crosscut sdit (No. 7)  
with a %-foot drift. The vein strikes N. 70° W. and dips 45" 5. 
The d a c e  rock looks like peenstone, but the rock in the tunnel 
is a brown fractured, dickensided hornstone. A dike of Texas Creek 
qn& diorite cuts the beds at the portal of the adit. At the erast 
end of the drift the vein is 16 inches wide, and at the west end it is 
several inches wide. There are many quartz stringers in the footwall 
zone, some of which are M much as 2 ieet in width. Pits expose the 
outmop of the vein 50 feet vertically above the adit. The sul- 
phidm comprise galma and a little chalcopyrite, sphderite, and 
tetrabedrite. 
On &.he Summit claim at  its north end, a t  an altitude of about 

8,850 feet, a body of pyrrhotite has been prospected by a shaft and 
pits. A dike of Texas Creek quartz diorito cuts the Hazelton group 
north of, the.shn£t. W e a t e  2' gives the following description : 

H e i h e  -try lpck ts a greenish-gray finegrnlnd fTeens:ona marked by 
of defte and abundant small crgstaln of pyrite. The microdlcope ebows 

'It to be corn* ah& wholly of semndary minerals, chiefly quartz and wrE- 
&&. Abundant &lorlte and calcite mcur along seams, wltb leucoxwe, pyrite 
crystals, and a little he-grained orthoclase. A few large rounded quart5 
gralna m m b k  the phenocrgst~ in rhyoUte and suggeat that the ori~lnal rnCk 
nug have Men a qnartn porphyry. do indistinct bed din^ beare N. TO' E. 
ismi ls neerly vertlml. I n  this greemtone am maasen of almost pure pyrrhn- 
tit& The lamt rneaeures s h u t  5 by 12 feet a t  the. surface and shnda 
6 feet a m  the water level in a shaft that wwaa m k  In a1!.,10 feet witl~out 
m&lng the bottom of the pyrrhotite. With the pyrrbdtite there la a little 
chalmpyrite and quart& A wlished m t h  of the ore ~lhearr mainly pyrrho- 

e h  mal l  nmonnta of pyrite, ammopyrite, chalcopyrite, and a llttle 
gangue, mainly quark The ordw d rnfneral formatloa sxms ta be write, 

-l-te, qua* mrb?gtc  and cbalcopyrlte, the laat two m l y  con- .. .. - .- . .'A pbieeh&'&ction of the iplmedfately adjotning cauatrrg rock, = &adant aulpbldeq .bowl mainly q u a -  and m e  a h o p y -  
rite, immlarly cut by pyrrhotite, 5 e l y  veined by later pflte. and cbalm 

- p-te. The afsenomrbte appears to have t e n  fractured before the i n t m  
duction ol the qnarh nnd other ml@Idea An a- of samples frwn this 
M ~ v h s  regorted by the awncr to d v e  gold, 0 3  owce to the ton; silver, 
+ a n m  totk1eton:copper,2pet~ent 

The .property is quipped with a bunk h o w ,  cookhoum, office, 
blacbhith shop, and compmor, favorably locate& for the develop- 

. .  mento f ' theQlpp i sE~ns ionve in .  
-* . ' 

^. ' nW-& L Q.. dt., pp. 151-158. 



The Hyder Jumbo goup  of claims indudes 18 suweyd d&m 
lying ildjaicent ta the international boundary north of tibe Titan 
group. This grwp wm Waked in 1924. PMically no work has 
been done on the property, and no mineralization af importance 
has been found. Gash reins of quartz with some chlorite occur but 
are not known to be of value. 

The EIyder Skuokum group comprises 28 claims that lie on the flat- 
topped ridge and dope west of Fish Creek and adjoin the Fish Creek, 
Titan, .and Hy+er Jumbo groups. At sn aItitude of about 8,200 
feet &em are two very skrongly defined approximately parallel 
quartz veins skiking northwt and dipping fiteeply to the south. 
Both yeins W l y  form a breccia with the country rock. The muth- 
ern vein is in parb in a dike of porphyry belonging to the. Texas 
C& batholith and in part in greenstone of the W~dtun group. 
A mall &ringer in the p n s t o n e  carries a little diwminated 
rmlphide. The northern vein is wholly in tha peenstone. b l l y  
fmgmente of m t r y  rock, forming a b m h  wifh the qmrtp;,, are im- 
pregnated with pyrite. The veins have a width of as much &"l feett 
& e ~ p d  at the surface they carry a little calcite hut am mostly 
barmn of mlphida. I 

At an altitude of 3900 feet, just northeast of the cilbh, m b o p  
mrk has been made on B sulphide, replacement deposit in a sch~stose 
eono in panatone near the contack with a dike of porphyr~ of the 
Taxm Creek batholith. The Bulphides occur as solid and 
seams in the greenstone and as d i m a t &  deposits ia qmrtz 
within the zone. Yyrrhotife predominafes, and with it am as- 
aociated a litk1e chalcopyrite and srsenopyrite. The vein is el/z h t  
wide, strikes N. 60° W., and dips 60" S. 

The Titan group mrnprim 10 clajms b&mm the upper p r %  at - 
Fish +Creek md l;h8 interndm1 hnadary. Tbeg. =em 
in 191'1. 

The C O ~  r d  h m  con* of -e and intmxlbted 
beds of alate, Mmghg to the IT- g - p ,  with dikes of-nay 
she& porpIiyry of the Texas Creek batholith and dikes of pink 
to white fresh, relatively massive granodiorife porphyry of the H y d e ~  
batholith. Jllst west of the internationst1 bouad~ry, at dtitndw of 
4,MK) to 4,701) fe&, there is a bed of coam pukpliah to green-gray 
volcanic b k a  several handred feet thick, which extends iq a 
direction s little west of n o h .  . . 

. . -- 
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M8st.-of tIae development work hrs been done to praspeet a vein 
ia. a I& nudhweetward-trending dike of s h d  and altered 
w y ~ y ,  which includes many thick layers of sliGty rock and green- 
&*. f t is impossible to delimit the southwestern boundary of the 
dlke owing to the interlamination of the rock and to its covering 
of m m  The porphyry is an off shoot $ram the Texas Creek batho- 
lith, which probably underlies the muatry at a depth of not mom 
than a few thousand feet. me porphyry contains mme large crystals 
of feldepar% but for the most part it shows small quartz md feldspar 
pheaocrysts in a dense pale-green e r i c i t i ~ ~ d  tlnd silicified p n n t l -  
masa Hornblende crystals are seen where the rock is not too fine 
pined. 

The vein is being prospected by an sdit  ~ n d  several crowcuts with 
n total length of 640 feet' and by a conple of open cuts a& the surface. 
It hhaa been traced by intermittent ontcrops for 250 yards and for a 
difference in altitude of 275 feet. The ~ e i n  strikes N. 5 0 ° 4 "  W. 
md dip 4 5 O  SW. At the southeast end there is a 10-foot fissured 
-whining 1 ta 2 feet of qua* in stringgrs and a narrow band 
of ~lbte. At an altitude about 180 feet above the adit level there is s 
,wide m e  in which mrrow qua& &ringers and a b n d  of slaty 
m k  12 feet thick are e x p e d .  A band of the porphyry wveral f& 
to 5 h t  wide oontaias qua& stringers, some of which are 8 inches 
thick. The porphg~~l is impregnated with pyrite, md the quartz 
mntdm cbeminated spbalerite, galena, pyrite, and chalmpyrite. 
S p W h  is by far t.hs most abundant. Quartz strinprs occur a h  
in the foot and hanging wells of the date. The vein hw no definite 
wall&- To the: northwest and at an altitude about 30 feet lower 
another opem cut expose a band of porphyry about 20 feet wide 
impregnated with pyrite and containing reticulntixlg narrow quartz 
s t r ~ .  The slate band found in the upper open cut is absent 
hem. Flon its portal, at  an altitude of about 3,350 feet, the adit 
darts about N. 70" E,, turne southe&, and in 1925 mas driven 
about S. 80° W. Two crosscuts from the dt nzn in a general north- 
eusterly direction. 'She vein had not get been cot, but if it continurn to 
that depth with the same dip as that st the surface i t  should ba inter- 
m$d, .by  the adit within a short dkbmce. The irregular course of 
the sdit resu1t.d from diEcnlties h m d y  tracing the courae of 
the vein down the hillside above the tunnel. I t  now appears that 
w h t  may b the continuation of the vein zone ww cut near the 
portal of the adit and that the adit has been driven wholly in tho 
'faball corntry d. In the adit, 100 feet from the portal, there 
is a &foot pyrit id mne with quartz stringers, and at 60 feet rn 
there ia a 1%-fmt quartz vain with included stringem of r& f f 
this is the vein zane in depth, then tha maximum differenca in slti- 

81*- 



tude-on tbevein iskfiOfeet. The82ntahmdeqxd 8 t h  
aurfaae evidently i;g cut of€ in depth. A-p of of- -1m of 
tha vedn are not available. Picked samples fmn the mineraliml 
surface outcrops are reported to run high in gold and silver, l o r n  
w a p  in gdd and silver are reporhd fmm mineralized bands inter- 
sected in the adits ttnd crmcnB. 

About three-eighths of s mile east of the camp, at an aItituds of 
ab11t 4,000 feet, in the bed of 8 gulch, 8 quartz vein 7 to 10 feet 
thick is exposed. This vein appears to  atrika northeast and dip Mm 
SW.; but it is crossed by a dike of granodiorite porphyry belonging 
to ths Hyder batholith, which has caused comidembb disturbance, 
as indicated by the pronounced slickensiding within the quartz vein. 
Imcal hoots  in the hanging wall and fotwall  of the quartz carry a 
little diss~min~bd galena, qbalerite, pyrite; and chtnlcopyrite. 1% 
vein occurs within slate and tuff md is cut off on the northead, on 
the downstream aide, by a dike of the same granodiorite porphyry, 
which strikes nodwest. Another dike af the porphyry lies about 
125 feet to the muth aed strikes north-northwest. Above the outcrop 
of the vein, between these twa garrodiorite porphyry dikm, there 
are tm dikes of the older porphyry in the date and greenshe tuff 
of the Eazdton group. Ona of the: younger d i h  on the northeast 
i d e  appears to terminrrte at an altitude about 300 feet hi~her than 
the quartz outcrop, and it forms the northeast .bank of the gulch 
above the outcrop. The vein is expos& for a smticel~diflerence in 
aItitude of 75 feet. The strike md dip of this win am uncertain; 
it is expmd for only a short digtanee, and mom surf- prospecting 
IS n-ry before any extensive underground development &odd 
be undmhken. 
In the muth bank of the gulch, no* of the Titan sdit and at 

abont the same altitude, there ig exposed a shear zone ia achisfmg 
greenstwe heavily mberalked with arsenopyri% and a li€tJe-gdma 
This has not been prospected. 

Betwaen altitudes of 4,450 and 4,800 feet there is an i m m m  
quartz vein in the slate, tuff, and greenstane, which lies near the 
contact of a porphyry dike. The vein is awt 4 feet thick r& the 
lower altitude and 10 to 25 feet thick at the higher. At the lugher 
altitude the. vein oansi8ts af ktarbmdd very coarsle &cite and 
quartz. The calcite forms more of the vein than the q ~ r t z .  A 
branch min mm a% ta the northwe& ,at this lmlity. 'The win 
-88 N. 3504Q0 W. aad dipa 6S0-75* m. - 

The Monarch gmnp mmpriees 10 daims held by hfd .$&is d 
Hovhnd. They lie betwean tbe group of the F ib  @welt Mining Y 
Co. and the Riverside group. A =rim of northwedward-&rikiw 

.. 
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quarto the Tass Creeg: grmodiorih, with h l  narrow 
shoots 3lainerslimd with snlphides, tam being p r q e c h d ,  but prm 
tically na development work has bean undertahn. 

At am altitude of 2,400 feet on the North Star and Alaska claima, 
below the old upper Fish Creek amp? there is an open cut on a 
qnarb vein saveral inchas to 10 irlchw thick, with lwI sh& heavily 
mineralized with gslena, pyrite, tetmhedrita, sphal~rite, and chalcopp- 
ri h. Locally them is considerable basite and sparse grains of scheel- 
itc. The mineralized shoots are reported t o  give m y a  of $20 to $39 
to  We ton in gold. A specimen of the clear tatrdedrite is reported 
to have assayed 266 ounces .in silver and $28 in gold tm the ton. TIia 
vein &Aces N. 55" W. and dips 75* NE. 

At an altitude of 2,000 feet, in the bed of a small gnlch, an open 
elit has. been made along the strike of a hd mne in granodiorita 
This zone is a b u t  6 $pet wide, with about 2 feet of quartz as stringers 
or as masses with many layers of the country rock There Bra sparse 
local shoots of galena in the. quartz, and diaseminakd crystals and 
thin bands of pyrite are common. The vein strikes N. 55" W. and 
dips TO0 NE. 

About 1,W feet gouthwest of the camp, at an altitude of 2,100 
feet, a big vein of mi%-white quartz has been hd for 500 to 
800 yards on the Wano claim. Grains of pyrite am p m t  here and 
there, and rarely pains of plena, but no ore shoot hw yet been 
found. 

On the Extenuate clsim, a b u t  r quarter of r mile s liwe mnth of 
west of the camp, in the bed of s ma11 gulch, at an altitude of 1,560 
feet, s quartz vein has ken e m d  by stripping for 25 yards and 
can be traced for length of 200 feet. It rangw from 5 to 18 inches 
in width and carries local &mts of galena and pyrite with a 1.ittle 
chalcopyrite The vein strikes N. 50" W. and dips dQO N. 

The fiast Shot p u p  mmprises two claim8 patented by Charles 
Fehring. They ndjoin the Monarch and Riverside p p s  and lie 

' about three-quarters of a mile muthewt of the Rivemide. There are 
two veins expoeed on the group, only one of which has been pm- 
petted. Both reins are in the Texas Creek gra,nodiorita snd strike 
north west. 

A quartz rein has b m  traced by surface exposure% pits, and open 
mta far a length of about 150 feet. and is exposed for a vertical dif- 
fer- of '16 feet. This vein st r ikes  N.-~o" W. and dips 45" RE. 
At the mutbmsk. end, where stripped, it is only a conpb of inches 
thick and contains disseminated sulphids Abowt 35 feet northwest 
it is 11& feet thick md bas inclusions of country m k ;  12. feet farther 



mrfhd~3t-is e@ in the facs of a Met$ whek-  it is 12 feet 
thi* .pith the hanging wdl not ex@. 'Xh& thick cap of quartz 
is exposed for a length of 50 feet. A shoo& of almost d i d  sulphide 
8 to 18 inches thick is mpmd for a I w h  of 30 feet in the footwall 
of the thick quertz cap. At an ~tltitrrde of about 1,300 feet, n 25-foot 
crosscut adit has been driven j u ~ t  below the surface -oliEcrop. In 
the bmmt of this tunnel it is seen h t  tba thick quart-L cap 
downward into a mries of stringers in the country rock. The miner- 
alimd shoot prsista. The granodiorite for 4 or 5 feet beneath the 
vein at the pertel of the tunnel contains many narrow reticulating 
quartz veins inclosing pyritized fragments of the granodiorite, which 
sm l m U y  so altered as ta resemble schist. To the northwefit of the 
QmEt each of two small pits shows about 3 feet of quartz with sparse 
dkwminsted sulphides. The sulphides of the mineralized shoot corn- 
prim galena, pyrite, sphalerite, pyrrhotite, etnd chalcopyrite. Micro- 
scopic examination shows that tetrahedrite and freibergite are also 
presmt. 

At an altitude akut IOO feet lower than the tunnel there is a large 
qnmtz vein 10 to 15 feet thick, with a strike of N. 10' 1V. and a steep 
dip to.the west, At one @st a small pocket of mineralized quartz 

expwd in th fmtwaII. 

HOWARD 

The Howard claim lies to' the north of the Sixmile group and 
adjoins the Riverside claims. T h e  win, at an altitude of about 
880 feet, is in gx'aaodiorite, Btrikes N. 30° W. and dips 40° NE., and 
consists of a fissured zone of indefhite thicknem with muny quartz 
stringers. The vein is e x p d  for about 150 50 by  wed open 
cuts and stripping. A few of the + stringers &re b l l y  mh- 
eralized with 9nlphkIe.s or barite, or both. One such bhwt m e i s h  
of a body of qunrtz 10 feet long and 12 to 16 i n c h  wide, moderately 
mineralized with gdena, pyrite, and sphabrite. 

The Sixmile group comprjmi three claims at  H i k l e ,  staked by 
Davb & Elvigian in Ockober, 1%4. They are at the foot of tha 
mountain an t,he east side of the Salmon River mad. 

Tba ore at this plm waa discovered when khe r d  was bladed 
out dong the line of the new' Salmon River mad. 'Marrim stringers 
of quartz, phenomenally rich in visible free gold, were fir& found in 
lmse fragments of the broken rmk. One m U  picked sample 
assayed 1,mQ ounces of gold and 200 ounces of silver b the ton. 
The gold ~ccura within the borders of the quwh stringers and in 
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the ad j rmt  granodiorib. fibme of the stringers carry galena, and 
flakes of gold occur also within the galena. TIXI conntq rock on 
the property iu the Texm Creek grandiorite. 
An swrag  of five samples taken from the granodiorite, without 

visible quartz, in the wide zone where the narrow quartz stringerg 
with free gold occur, gave 0.05 ounce of gold and 2.5 ounca of 

- - -  
&2h +ZY tkF ton. -4 little p* is dkkxninated through the grano- 
diorite. TIE quarts strinprs are only one-skkh of an inch to an 
indl wide; thc djoining country rock is irnpmgnftted with pyrita, 
ant1 some of its fmctures are faced with pyrite and galena. 
. Two adits were b ing  driven in 1%25 on narrow quartz s t r i n p ~ ,  
The southern vein  trike^ N. 60° W. and d i p  TO" NE. An adit 
35 feet long show the vein ~t the portal n fraction of an inch wide; 
this thickens to 6 inch~s in the utlit, and at the brenst them is a 
shattered zone several fwt thick, with quartz stringers aria s&k&%f -- - 

sulpllides consisting of galena with tt little pyrite and chalcop~ite. 
Free gold hns been found in n pocket at the portal of the adit. 

Another adit 15 feet to the north is 35 feet long and follows a 
fissured zone, which in the breast of the adit is 5 feet wide and con- 
tains narrow stringers of q11a1-tz. The main quartz vein, 1 to 8 
inches wide, has shoots of galenrc rrnd pyrite with a little chalopp 
rite and spam sphslerite. Free gold is obtained by panning .a nar- 
row band of p u p  exposed a t  the breast of the adit. 

At an altitude of ~1301tt 260 feett. in the bed of a gulch, an open 
cut exposes a fissured zone, 15 to 20 inches wide, with quartz string- 
ers, some of which carry sllwts of galena ~ n d  pyrite. The vein 
strikes ?J. 42" IV. and dips steepb to the northeast. A heavy pyritic 
quarbn stringer is reported to hare a m p &  0.06 ounce in gold and 
0.6 ounm in silver €0 the ton; where galena was associated an assay 
gave 0.68 ounce of gold and 8.4 omces of silver to the ton and 8.7 
per cent of iead, 

The Riverside ~ 1 t p  comprises ten claims on the ewt-side of the 
Salmon River road, a little north of Sevenmile, The property haa 
h e n  developed to a stage more advanced than any other on the 
Alrtskan side of t11e boundary in the Salmon River district. In 1924 
n 50-ton mill mas installed for the roncentratian of the ores, ~ l s ing  
ht11 tables and Rotation, and in 1925 there were over 5,000 feet of 
underpound workings. This mill was put into operation in the 
early p a ~ t  of 1925, ~ n d  in II two months' rum 109 tons of galens con- 
centrate, carrying gold and silver, was produced. The property was 
idlo for ~everal months, pending arra,ngemsnts for i t s  operation by 
a new company. A smnll additionaI production was made in the 



later part of t h e  par. T h e  altitude of the main adit is about 
260 feet. 

The cowtry r& is the Texas Creek grmodiorite, with sparse? 
inclnded bands of m b  of the Hmlton p u p ,  which have tien 
mhmo'phosd and recqstdii'~ed to injection gneiss, Sink to whits 

-- - 
-pndiorite  porphm dikes associated with the Hyder quartz mon- 
zonite cut the country rock but have not been found in contact with 
tbe mineral veins on this property. Dark malchite dikes cut the 
country rwk and dm the veins. 

Threa mineralized quartz veins are bing prospected, known as 
the Icgis vein, Cros vein, and Lindeborg vein or main lead. The 
Zckis and Cros veins are in the panodiorite; the Lindeborg is in a 
h d  of crumpled schist or injection gneiss included in the 
pnodiorite. 
TEir I&s =in has been prospectad by thm ad&; the lowest one 

is about 15 feet long ; the middle one (now covered by the dump from 
the upper adit) is 35feet. higher and about 80 feet long; and the upper 
one, about 70 feat a h r e  the lawest adit, is 500 feet long. In the 
upper sdit the vein is abut 20 inches wide at the face an'd is reported 
to ba 4 to 5 feet wide in front of the entrance, where it is now covered 
by the dump. The adit wss driven on the vein, which narrows to n 
strinpr a frsiction of an inch wide at e b u t  200 feet from the entrance 
and does not thicken again within tbe length of the adit. T h e  vein 
within the d i t  average8 about 8 to 10 inches in width, with 1-1 
pinches. The country rock is a shattered, slickmided gneimid 
granodioritic m k .  The vein m p i e s  a fissure and consists of quartz 
with local bunches strongly mineralized with pyrite and plena and 
rarely with qhderite. The vein hss s general northwd strike. 
though varying comiderabIy, and a deep north& dip. Aseays as 
high as $20 to the ton in p l d ,  silver, and lead are repmbd. The 
vein matter breeks free from the walk. Stringers (droppm) of 
quartz several feet long shoot off into the wall m k .  

The Cram vein has an approximate. north-south strike and lies 
,between the Zckis and Lmdeborg veins. 'It was cut in the under- 
pound wedungy when a m s e u t  was driven from the drift on the 
Ickis vein with the intention of reaching the Lj ndebarg vein. It has 
been e k p l o d  by drifts on the leva1 of the adit and two lower bvds, 
and one ore s b t  has been partly doped and run through the mill. 
The vein, as known, has a total length of abut  '750 feet in the drift 
on the level of the adit, but it splits into small stringers at each end; 
the mein body of the ~ e i n  is 650 to 670 feet long. It varies in thick- 
n w ,  both dong the strike and along the; dip, ranging from 16 or 8 
inchw-qp to 4% feet. At the north end an all three levels the vein 

out abruptly as it nears the schist band in which the Linde- 
borg vein occurs. Much of the vein averages 2 feet or more in thick- 



nesa The vein has b n  explored along the dip for 100 -feet above 
the main level slld 250 feet below, a total of 360 feet. The vein dips 
30" E. below the main level but steepem to 45@ in the rs&. It is 
.@ble that the vein may widen again south of the present end of 
t h ~ .  drift. The vain is in consideraMa part frozen t o  the walk. The 
-ore occurs in shorn with intervening barren or lean portions. . 

On the level of the d i t  of the Cross vein three shoots of ore have 
been found-+ small one north of the crosscut tmneI, a larger one 
mufh of the e m c u t  tunnel, and another, 70 feet in length, still 
farthw muth. About 150 feet of sparsely minemlized quartz inter- 
venes between the two main shoots. The southern part of the vain 
is q-ly mineralized and of low tenor. A raise has been driven 
in the muthern ore shoot for l W  feet abve  the main level. This 
shoot is about a foot thick st the main level, thickens to 2 feetvp 
the m k ,  and pinches to the merest stringers at the top. The central 
shoot, for a b u t  $2 feet south of the crosscut tunnel, mnms from 
1% to 3 feet in width, is well mineralized with sulphides, and is 
reported to average locally $40 to the ton in lead, gold, and silver. 
A raise has been driven 40 feet on this shoot from the main level. 
but the 'shoot prnches out at the top. A winze has been sunk on the 
vein from &B d i t  k ~ e l  140 feet to the first level. and 110 feet from 
the fir& level to the second. On the &-st level drifts have been 
m2Wfeettnthesonthof thewimand 90feetto thenorth., North - 
of the wiaze, where the vein consists mainly of stringers, the miner- 
nlht ion is lean, ecept for a shoot 15 feet in length. A shoot that 
9tasb 25 feet south of the winze has n length of 70 feet. On this 
level its width averages more than 3 feet, ranging from 2 to 6 feet 
rtdl ~ I L B  ia reported to average $48 a ton, with variations from $36 
to $lOO a ton. This ore shoot has been partly stoped toward the 
maim level, and the upper part averaged 10 to 18 inches in thicbess. 
A sample from A muck pile accumulatd while driving the drifts 
yielded about 26 per cent of concentrmtea The ore of this muck 
pile is reporbd to have averaged h u t  $7 or $8 to the ton in gold 
and an ounce of silver to the ton for ench per cent of lead. On the 

.second level an ore shoot north of the winze is 15 feet long and 10 
inches thick and averagd $60 to the ton. The last 20 feet of the 

.&-&I the pout.h on this Ievel averages about 6 inches in thicIrnem - 

and shows a little plena and pyrite. It comes aminst a dike at  
the seuth end. A 14-foot raise has h e n  driven to get into the ore ' 
shoot exposed above on the first Ievel. The ore ahmts are believed 
to pitch to the southeast on the dip of the vein. All the ore that 
hss been treshd in the mill and a11 t.he concentrates shipped came 
from stops on this vein. The galena conmtrate are reported to 
have amayed as high as $940 to $300 to the ton in lead, gold. nnd 



silver. T h e  dphides are predominantly gdma and pyrite. Cfbal- 
copyrite, +alerite, tetmhedrite, and pyrrhotite am dm found, 
h U y   the^ are pockets and crystaas of barite in the gangue. 
The Lindeborg vein i s  a locally mineralimd qwrtm vein in a 

narrow band of crumpled injection schist included in the Texas 
Creek pnwl ior ik  The schist band, which is SO feet wide at the 
ports1 of the Lindeborg d t ,  m d t u k  a weak cone along which 
movemenh have taken p lm,  and the vein is in a shear zone. The 
vein in part of ih length crosess the foliation of-& sehht at B slight-. 
angle and sb&m about N. 6U0 W. Through underground workings 
and open cuts it has been explored for a length of 800 feet and ra. 
depth of 250 feet. It is report4 to have been t r a d  nt the mrface 
for 1,800 feet, and in that distance it has a differenm in altitude of 
- 9 0  k t .  At t h e  outcrop and in its west end exposed on the mom- 
tein dopa the vein is a well-defined mineral id  qaattz win, but 
the underground workingg as far as they have gem, indicate that 
as it goes down and in to the southeast from the mountsin side the 
vein splita up into stringers and bunches of qua& in whist. There 
j ~ ,  however, a probability that mineralized quartz may come in again, 
either in depth or along the vein to the southeast, though no predic- 
tion c m  be made as im the depth or the distance to the southeast. 
The vein has h e n  prospected by two adits driven on the vein, a 
$00-foot drift along the vein southeast from the main crosmut tnn- 
ncl, a 180-foot drift northwest from this tunnel, and a 70-foot raiw 
betwen the upper adit and the intersection of the main crosscut 
tunnel and the drifts. The lower adit is about 90 fmt Mow the 
Lindeborg dit, is I50 feet long, and is driven on the vein. At the 
portal the vein is 2 feet widq but within 50 feet it pinch- msrkedly. 
Stringers of quartz occur in the adjacent country rock, md atringers 
and veins of qusrtz are found along the remainder of tha adit. 
There is here no well-dhed persistent minernlimd vein, hut sul- 
phides, maidy pyrite and galena, are present locally in considerable 

*quantity. On .the main d t  Ievel the vein in tho drifts far 400 feet 
to the math& and 175 feet to the n o r t h 4  of the intersection of 
the m t  -el consists of scatted narrow stringers and 
bunches of quartz and sparse leases and seams of sulphide in the 
schist. Pyrite is common, and om small pwht of arsenopyrite was 
found. At the face of t j e  drift, about 3180 feet tlorthwest fmm the 
e m f  tunnel, the vein is about 40 inches wide, is of milling w e ,  
and consists of mineralized quartz with inclu~cled fragments rrf =hi& 
and angular fragments of Texas Creek granodiorite. The sulpbides 
are mainly pyrite and galena with a little ~halcop~yrjte and sparse 
sphrtlerite. It was r e p o d  in the Hyder Herald early in 1928 
that this drift had k e n  extended to the northwest and had shown 



' 

thut the vein coatinumi with ore of milling grade and locally with 
shoote.bf. high grade. TWO ounces of fm-milling @Id to the tan 
&-hate i s  reprhd to have been rscoved from a shlpinent 
&466,t& from a shoot on this portion of the ,vein. The two mal- 
ehlte' dikes that were cut in tha Lindeborg adit higher up were also 

nhele. The Lhdeborg adit is abut 70 feet above the main 
tuninel arid is driven on the ~ e i n  for &out 350 feet. The first 250 
feet of the vein 4s rhineralid quartz that contains inclusions of 
whist, and its average width is about 3 feet. It is reported to aker- 
age about $14 a ton in l a d ,  gold, and silver. The rmlphides are 
pyrih and galena, usually loca l id  in bands, with here and there a 
little qhalerite and chalcopyrite. The vein is cut by two malchite 
dikm. At about 250 feet in from the portal the quartz vein s p h  
into a number of narrow stringers end lenses in schist, Seams of 
mlphida also o m  in the schist, but taken as a whole this part of 
tho vein ia leanly mjneralieed. In one of 1;ha surface exposures the 
vein is 5 feet wide and consists of quartz with 18 inches of fine- 
graind'galene that assayed 27 ounces of silver to the ton. 

B m  

The Butte group comprises six claims restaked by W- C. Peterson 
and Nils Olsoa They lie just to south of the C& group and 
e x k d  matbastward up the mountain side from the Salmon River 
road. The prop* was not seen by the writer, and the falloming 
dstrr were reported by the ownem. 

The lowest open cut is 440 feet from the mad. The vein has been 
traced for about 500 feet with a west-northwest strike and is 1 to 2 ,  
feet thick. Righ assays in gold are reported. At an altitude of 
350 feet, on the south bank rvf the gulch, a shaft 26 feet deep ha9 
been sunk on a quartz vein. 'me vein strikes N. 320 W. and d i p  
6 5 O  NE. At the top  of the shaft the vein js 2 feet wide, and at the 
bottom 10 inches wide. It has Geen traced for about 400 feet to 
the south& d is 3 feet wide on the side of the gulch. Mineralized 
shoots and itdusions of wall m& occur in the quartz. The; gulphides 

. . are*predcminm41y pyrite with galena subordinate. An assay of a 
zr~mplp,tbat contained 1L4 per cent of lead yielded 0.94 ounce In 
@Id add 10.2 omem in silvm to the ton; another mmplo 'that &n- 
t~insd 14.1 per cent of ld yielded 0.6 ounce in gold and 90.6 oincsrr 
in silver to the ton. 

T h e  CYest group (m fig. 1) consis& of six claims held by Ma, 
T 6 . d ~  & Hill, of Hyder. They lie on the mountain dope on the east 
side of Salmon River, about three-querkrs of a mile belo- the Sat- 
man River bridge. 



A nmmw bnt pmidmt vein, st sn Jtitudd of *beat 1,4U) fwt, 
is k g  pmpwkd. It d k c s  h'. W0 W., d i p  MO-700 NE, rad 
hm bm t d  for 8ti0 feet by a mriea of open cuts aad Btrippinga 
It ewsida of a &surd mne eemml feet thick in Tern Creek gon+ 
diorite, with stringem or a solid vein of qua* aggregating severnl 
idm to 2 feet thick, which carry 1 4  ah- heady  mifledbed 
with galena and eome .ancia&d pyrite sad a Eittb chslcopyrite. T h e  
quartz s q m e d  would indicate an average width d 1- than 9 inches. 

1 . -  . " *  

M a g  much of the vein the country ioek is &pragruhd 6 t h  dL 
seminalted pyrite, and fractum surfam are coated with pyrita. and 
galena. 

At one open cut, in the bed of a small gulch, the vein consists of 
a number of small quartz &ringere, some of which csrry free p ld .  
Bgaaym of the quartz have yielded as high as $105 in gold tu the ton 
At mother open cut a moil sample of the country m k  mid quartz 
stringera, 2 feat in width, averaged $4.80 in gold Ito the ton. Tha 
mineralized  shoot^ ran from $7 to  $12 in gold to the ton. 



~ b s  &pple w p o p  comprises eight claims and s fraction. 
They h pn tbe east aide of the %ban River mad, just W o w  tho 
bri* aem~ Sdmom River at Tenmile, T h e  property has been 
tnkm aver by the Brigudier Mining Co. 

'Pktr tygm of &post are being p q e c t d ,  both in the Terns 
~ ~ a n o d i o  qaartz fime vein containing l a 1  shoota of 
lar3phide' md a fmumd m e  in which narrow W@rs of qu*, 
rtnd t.he intervening rock contain pyrite in seam and disseminated. 

Just h i d e  the road an ndit bas .h driven 45 feet dong a vein, 
wiih sw 8-f oot crosscut at the end. 'The vein consists of a sheebd 
mm, 11) to 15 f& Wide, with qquarta stringers and a large q u a  
wh in the footwall portion. Some of the granediorite is SQ 

shwd aa .to =ble greenstone. In the bed of the @ch, on the 
muth side of the portal to the adit, there is 8 feet of quartz in which - 

1-1 sparse pockets are m i n e m l i d  with galena. The adit paml- 
h l s  h main qmrtz vein and is mn in the hanging-wall podan of 
*he fhurd Zone. A cros section of the vein is exposed only in inha 
le~oaseut at the end of the adit. At the breast of the adit the quartz 
win is 8 feet wide at the bottom and pinches toward the top. Abaut 
15 feet in altitude above the adit dripping exposed 4 feet of fissured 
gandiorite with a quartz vein 1 to 2 feet wide, and mall quartz 
shhgara, one of which is several inches thick and is heavily miner- 
a h d  with galena and a little pyrite and sparse chalcopp.it;e. The 
vein is e x p o d  for nbout 65 feet; it strikes N. 7 3 O  W. and d i p  
steep1y ka the north. In the d i t  a stringer has sloag its footwall 
scams of mdphides consisting of galena and a little pyrite md 
sphderite. A little tatrahedrite is a h  f o d  locally in the vein. 

About 1% fget uphill from the adit portal is e 20-foot open cuk 
on a win that strikes N. TOo E. and d i p  40" S. The vein wmhh 
of n fiswred mne 4 to 5 feet thick with quartz stringers 1 inch to 
8 f& thick. Thew are abundant slivers of altered country rock in 
the khicklar portion of the vein. 

On ths Salmon River road just h v e  tElB bridge thaw are m v d  
fissured zones with many narrow quartz stringers in the Texas 
Creak gmnodiorite. A few of the stringers carry shoots with dis-' 
seminatecl plena and pyrite several inches to a foot tbick. The 
corntry rock carries wnsidemble h e m h a t e d  pyrib. 

. At an altitude of 450 feet just beneath the tmm line a stripping 
and two open cnta expose a breccia vein several feet wide, consixking 
of narrow reticulating qua& veins and fragments of Texas CraeH 
granodiorite impmgnated with pyrite. LocaUy them is a little dis- 



mnimhd galena, and sphalerite* Wamzw qwrh d n g r m  occur 
within B zone wider than the main b m i s  vein. The .vein st- 
IT. EbO'W, an&dips 4 5 O  9. At an ,aEtnde of 4BOaht'"a dripping 
stiaw$'iimilar pyritized granodiiorite with nnmw q& w r a .  

. . . .. 
POgTLam * 

' 'Shla, Podland group comprises three claim . djoining the Hobo 
p u p .  They were staked In 191 9 by Ickia L Mw, , . @"the Eobo and 
P o r t W  groups, nt an altitude of $400 to .2,250 feet,, Between the 
cabins on the two pups t  thew i~ a dike.of grbfnodioritg porphyry 
belonging to the. Texas Creek batholith, which cub awm the , p n -  
stone md slate with B strike of N. &(Po W. On the P d a n d  group, 
at an altitude of 2200 feet, an open cut baa hen mtade on a quartz 
vein dong the contact between the dike .and the black. data. The 
quarts contains inclusions of both date and dike. OR the H o b  
p u p  there is a quartz vein 2 to 3 feet wide in the' dike itself. At 
an altitude of 1,750 feet a Ibfmt adit has been driven along a 2-foot 
quart?; vein in.date. The win strikes N. 60" W. and dips 62" 8. It 
has km traced for 500 yarda by pits and surface exposum It 
con% apm disserminated fine p i -  of pyrite, galena, and blebs 
of aphalerite and a little chalcopyrite. Other quartz veins and 
Btringem we found in the slab. 

The .Hobo group cornprim two claims staked in f 919 by Morris 
PLedledn and Albert Johnson. They lie to the south of the Mash- ' 

P m i e  group. 
- At an altitude of 2,400 to 9,460 f&t a m i W m l  m e  of green- 

h i 1 1 8  IB being prospected in which t h e  open cuts h q e  e w  
shook of suEphidea fonaing veins or veinlike r e p l a d  ihspmits. 
The h t s  have sn atmost emt-west strike. At an altitude of about 
2,400 feet,, in the bed of a gukh, a 10-foot open cut expose4 green- 
stone with seams and stringers of sulphids' conaigting of 1 foot of 
rock +th, pyritic sea~ls md d i d n n t i o n q  2 feet with q a r t z  l e m  
d"&ingers of &lid sulphide, mostly rspha'lerite, 3 feet of relatively 
k m r i ' ~ e e n s t o n e ,  and 2 feet with seams end fniahm frseiw of 
sphalerih and a solid pyrrhotite vein several inch&% thick with a 
little cbalmpyrite. Two other open cub show similar mineralization. 
Quartz ~ n d  m m  enlcite are the predominant .gangue minerals. 
Pgriteintl pyrrllotke are the predominant, sulphides. Sphalerite is 
next In abfind~hce; mme mmplea are repolrted- to mrry 9 ounces in 
gold, hi the gold content i s  extremely variable. Qahnla'ia warn. 
Chalcopyrite is usually presant but minor in amount. A Little arsen- 



opytite i~ aleo prmmt, The gold mnhnt is low in the pyritic and 
p y d W c q  a d  the ailw conhst is in geaerd low. 
.: m i n e n h d  ehmt in p n - n e  is expwd at an altitude 
of s b t  u16 feet and consists of pyrite and pyrrhotite with a little 
mnopyrite, in a quartz gangme, in a vein that is as much aB 1 foot 
wide. The vein strikw e a s t - w e  and d i p  muth. It i.s exposed in 
the bed of a gdch for 100 feat. The sulpkidm are -reported to 
avamge $4 to $12 to the ton in gold. 

OPI the Red Rosie claim, at an altitude of 1,060 feet, an open cut has - 
been made on. date that contains dii- pyrite and abundant , - 

retidating veinleb of pyritic: quartz. A band 6 feet wide is heavily 
mineralized with pyrite. The strike is about N. 7 6 O  W. The. pyritic 
slate st this locality is just above the conkact with the Texas Creek 

- 

quartz diorita. 
Sonth.of the cabin, in the bed of a mal l  gulch at an altitude of 

a b u t  2,900 fwt, there is a fissured 7dne in greenstone with reticdab 
ing quartz veins. This zone is several feet thick, s t r i k ~  N. 25" W., 
+and dips W0 S. Several inches of quartz in the hanging wall is 
hmdy mineralized with pyrite, galena, and sihalerite. The writel. 
is  not certain that this vein is on the Hobo claims. 

'She Ah&-Premier group (not to be confused with the Premier 
mi6e, which is on the Canadian side of the boundary) camprism 25 
claimsi.lyiag to the mutheast of the Ddy-Alaska and southwest of 
the Stoner-CIegg-O'Rourke groups. 

The p e m l  country rock is gremshne with intercalated beds of 
gbte and gmywacke. Three sheets of felsite occur within the p n -  
shne and the dimentsry &. It iis not d a i n  whethm them are 
- intdve  quarts porphyry silla or Uies of the p m ~ t o n e .  Dev~l- 
o p m t  work is being done within two of them ghmts in hope of 
finding an om body. The northern sheet, on the Alaska claim, is 

- ahnt  40 feat thick, Btrikes about N. 60" W., and dips 5Q0 E. A 
short prospect lrlnnsl 16 feet long, at an altitEtde o;E 1,W feet, tHrs 
been driven on a mineralized zone in the sheared felsite. Veinleh of 
quartz several inchea thick containing pyrite, sphslerite, galena, and 
--s Etth  pyrrhotite land carrying comidedle gold have been found. 
On the Ready Money claim the second sheet of felsite is being p m -  
p&W. Open cuts have been made, md a tunnel ,is being driven. 
At abont 40 feet above the tunnel an open cut was made on a  erg 
rich packet of altered felsite. The mck is shattered, veined with 

. . -qua:) and mnch silicified. Veinlets and blebs of sulphides ocrmr 
thmt~&hant fie pmkef and comprise pyrite, sphalerite, gdma, and a 

-little pyrrhotite and chalcopyrite. As much as 35 ounces of gold 



EfEOLWY OF HYDER A N D  Vim, 8omWTERN dtdsKd 

'to the tw is reported ta, huoe b a n  obtained ar, -yn of s eMd 
r q w h e m  A rrrmmut tunnel mt an a l w d e  of abmt 1,300.feet drivem 
to cut the delsite sheet w i n  about 200 feet and bus cut abut 80 
f&t of the. fa&& Tha country roek at  the entrance to the tunnel 
-is a'brk-gray to bmwn hornlike sebne of uncertain origin. The- 
tumd m d  through about M) feet of e lighbmlored granodiorib 
porphyry dike, belonging to the Hyder batholith, which d m  not. 
show at the surface. The whole zone of felsita i s  fractured, and the 
h c b m  are faced with mall pyrite cubes. These small cubes are 
s b  &smmated  throuRfiout the fela'rw. &ly a bbb af pM8. 

wcm. Such K& is reported to average $2 to $3 in goBd and abut 1 
ounca of silver b the ton. 

In tbe M of the gulch just below the eabina there is a 
shear zone striking east-west at an altitude of a b u t  I$l& feet. The 
su1pWe-beering sheet is abut  3 feet wide and m p r i m  p ~ i t e ~  
plena, sphalerite, chalcopyrite, tetrddrite, gyrrhotite, md -no- 
pyrite. 

At an nltitude of 900 feet, in the bed of the gulch, there h e, big 
;dike of porphyry lwlonghg b the Texas Creek batholith-with mi- 
nted &F@~s. 

The-Daly-Alah group (sm pl. 33) aompFiees 10 claims and tl: 

fraction. The first claim were located in 10l2,md 3918. Tbeg lie 
muthwest of the Stoner group and south of the Virffinis group 
and extend from the flat of Salmon River at Elevenmile np the 
mountain slope fo an altitnde of 1,MMl feet. This group has 
been h o w n  as the New A l ~ h  and  leve en mi la propee. The 
auniry d mnsists of greenston% which is cnt by dikm of qaarte 
and fe1dqar porphyry blorqing to the Texaa C m k  b&Lith ; 
and both the m n e  and the older porphyry am mk by &kea of 
gmwliorjte porphyry of the Ryder batholith and by malchite nnd 
Ismpmphyre; d ' i .  Westgah2"summariees the oormrmm of 
mineralizlrtion as fdows : 

ma Mnds d mineral -t# omar on thh propem ; one cmrbg s p M &  
-@em,. and pyrite, and tbe other chkdy pplaatite. Only tholia of the 

t ~ p e  am klng developed Ue i n  a aptem of fractmlng, Ln wM& 
w m  are richer in sphderlte, galena, pflte, with a very little ahalcopfi@ 
than the othera. M &her rones c a m  gold and all~er. l%e gmstone [nMo 
the older porphyry] IyLng wlWn tbe m e  of fracture is lighter colaed than 
the' narmal c o m m  m k  and cnrrlea a large amount uf Introdbemi sMea and 
*akttu, The U e r e n c e  betffeen ote and comtrp rocL is a difterence h the 
-and. Llpd d mheraUpatfon. Thene am w w e U a e d  w a  W the 
depod$ and the , rkbr  porUone grade hts the mtty rock. me Introdnc. 
Urn of the ~nlphfdes and 6Ulca ssem to ham been contemporsaeoasl. 

.- - 

JWemtgnte, L O., ap, dt, p. 198. 



At the upper workings on this property Cwrr adits have been 
driven, At upper d i t  the oounlxy is a =hi- mase, of 
guarkqwrphyry with feldspar mystah oriented in flowage linss. 
Thi% L probably an intrusive oflshoot from the Texas Creek batho- 
lith. An open cut has been made at an altitude of abut 1,500 feet. 
The porphyry here. is highly ailic$ed, with twmciated mams and 
d h m k t i o n a  of pyrite, a few gesh veins of milky quartz or of 
calcita, and locally rr M e  sphalerite. About 60 feet below the open 
cut h an pdit 160 ;feet in length with 15 feet of drift nbout 75 feet 
iP frOm the pestal. The drift a p p r s  b be on a shmt minerabed 
~ o ~ t l y  with pyrite but with some sphalarite and galena. 4 
d , ~ t i o n  also reveals the presence of tetrahedrite, chd- 
arpyrite, pyrrhotite, and arsenopyrite. 

At an altitude about 60 feet lower than this d i t  is another one 
abut S O  feet in length. Westgate In dascribea the fir& 114 feet of 
tha sdit, drivm before 1921, as follows : 
Fot the mt 50 feet from the portal the cock Ia o Ilfght greenl~h-gray An* 

gained rmk, here more dliceons, there more ca1~8reona, and everywhere 
-bat pyri- Then iolbws 21 feet of a t h i h ~  rwk conmining bands 
gnd pa* of wlphides (aphalwlte, galena, and pyrite), This l a  folkowPd 
in tafa by H3 feet ef I= rnhraltted rock and 10 ieet'of mlneralhd mck. 
Fbe-wmahdtxr oi Ib Sennel Is in k m  rmk like that at the entmce .  The 
m k  at the entrance etrlkes N. 80' Bt. and has a nearly vertlcnE dlp, 
and tbe h d W e t  banding tarther in agrees with thl8 atth&. 

Nmr tha kd of the p lch ,  st an altitude of about 81X) feet, two 
apn. huve been made on a mineral i d  shoot in the greenstone, 
-The is a vein 3 feet wide here, consisting of greenstone streaked 
with strbqpm of fine granular galena, pyrrbotite, and sphslerite, 
.with. soma &dmpyrite and pyrite and s little amnopyrite, t* 

' 

ptbr with d c i t e  and quertz veinlets carrying hwme sdphides, 
The -dm may form about 20 per cent of the ghoot. The win 
.ahig, abont N. 80° W. and d i p  60" S., and it is reported to arerap  
kQ ta 40 oull- of silver to the ton. In mother open mt on the 
MDW mne, about 10 feet above, the dphides consist mainly of pyrita 
with looal s?h+i* stningers that m a y  high in gold. 
, Jmt a h v a  the m p  st  Elevenmile 8 great deal of undartmd . 

p w n g  has been donn within the last few y m .  At ths 
time of the writer% viait work had been suspended md mmwate in- 
formation as to what had bmn found could not be obtained. T h e  
mineral de@C here ars in altered penstone md wnsist of ahoots 
gimilar to those ia the higher prospects atready described. No large- 
om, body has k m  found. Material on the dump wodd indicate 
that a :iUa ,of older porphyry of the TBXM Creek batholith, was 
cut in the tunsel. The sulphid~s comprise pyrrhotite, sphlerite,. 

.- 

mW-te, L 0, op. dt.. p. 189. 



p+b, pfm, tatrabdrih, apd chdmppib~: of tira tetra- 
hdrih is the silver-rich fmibergits, - eb d& 
 sample^ ltra reporhd to haw yielded as high ha W -pa pf.,dwr 
ta the ton. A fault was cut in o m  ~f the tunnels, md 3 iappo~ted 
that a little native silver waa found near the fault. ., (. 

mm--'~m~~ , I -  

The Stoner-Clegg-O'Rourke group- mx@h nine claims mu&- 
w& of the B t m m  p u p  md adjoirtlpgkthe -E)rrIyAkka.bpp; 

hbsw the cabin on thd~Libr+iy*clsiq oh the W of a* ah, 
at en altitude uf about l$EO feet, a tnWd -?5 f& duhg 'h 'M 
ifrim N. 8C1° E. in greenmnc The mate* 'rm 'tM =&tiif@ 
vein let^ of calcite with qhalerih, pyrite, and plena. Hmall mhomta 
of pyrrhotite, chalcopyrite, and tetrahidrite m e  also presenk Open 
cub have been made at other localities on ban& in the ,@&istone 
carrying disseminated pyrite and pyrrhetite and seams of mlcita, 
sphderite, pyrite, and galena. 

' 1  . . 
VllWIHIA ,::A ,, " .  

% & V- group (pi: 18) mmprisss $OW d& . m d ' ~ ; k d h  
s k k d  in 1919. The claims a m  mainly esat.nf tai8:14&xm -River 
mad along Bmdary Creek and are border& on the sou&'by 'Qb 
Ddy-&&a group. 

MirmaLid shmh in greendone am being.pm&bWIi W" bhe 
b n h  of Cascade C.reelr a mosscut adit h ~ s  been d ~ ~ & , 6 ~ % E e t  t;b a 
m i m M  body and a drift extended 225 feet to the B b r f t W  mtl 
30 feet to the northwest. The minetalized shoot str* IF. W+, 
dip south, and i~ in a highly altered b& porphyry &r porphHfic 
greanwne, and b in a &eared eone'.severaI feet thick ltGosjed 46% 
%her north- end of the drift for-about 50 feeL At%b &+&vest 
f w  of the drift there is a shoot of h o s t  d d  dp&de; &dhg 
of p h o t i t e ,  sphalarjh, pyrite, h d  a little g a l e  in a qua* 
gqpe A Uth Mmhedrit9, ic lslscr p-t. To the muthe&, mhr- 
e d z e d  bands am exp& ia the d£ uf -U I~  drift; and qurmrkz veins - 
d l  eaki&i wmns .pro wmmon. Bmtk6sh of 4 4 ~  mineralized shoot 
%%a drift follows s dike. A rnalchite dike was crowd new the prhl 
a-f Bhe adit. .SeIechd asmplm of are me mportea thi hdbettun nts 
high as 4Ys &mces of gold to the tan. 

Ahut 1212 feet e& of the road, sotitheast &;the Qdit, .m. &pen a t  
at I U ~  altitude of about 6'10 feet has been d e  an. dte& porphyritic 
p n s t o n e .  This expoam shows numeram skrbgem of hmew to 
q l y  minerabed glasq quarts, fracture& faced ~H&.'4q~hd1erite, 
and stringeq %breads, and blebs of gplena &d pSpi1W -About 150 
fest upstream from the portal of the adit mother adit hss h f i  



in mine- greendone, which mtainm a ~ n m n  and 
at- mmidbg m d y  of pyrrhotite, with eome pyriEe and r lit- 
tle elbsEoopyrite and ape= spbalerite and gale- and which dm 
&ow8 a notabla quantiq of epidote in b n d a  and d n s .  Two Other 
open cub have been made on the pmperty on echigtoee bande of 
~~a mineralized with & m a t e d  deposits and mid& of 
pyrih and B little pyrrhotita and locally a little sph~lerih and 
galena, S m d  grmodiorite porphyr;g dkm an the property b ~ e  
p r o d u d  l d  contact-metamorphic minerals, qmcidly epidote and 
tsrely gsmett, in their immediate vicinity. 

- h e r  p u p  (aee pL 15) m m p k  14 daima, originallg 
& b d  by E B. S- d eold by him to Matthew Zodga, of Mom- 
ton, New Brunawick, who has hcorpmsted them under the name 
S h e r  Oold & Silver Mining Corporation. The claim 1ia along the 
international boundary southeast of C d e  Creek. 'She Staner- 
UwO'Rourke group of nine claims bodem them 3p part on the 
southweat. The development work cord& of s number of open 
cuts and s Ikfoot; &aft. 

.The muntry rock on this property klongs to  the h m l h  p n p ,  
~ 5 t h  grmn&one predominating. In this there m dikm of qlurtr 
porphyry, quartz diorite porphyry of the Texm Creek batholith, and 
pnodiorite porphyry of tha Hyder batholith. There am three 

of de@ta-(1) veins and dissemixlated deposits in W n e .  
(2) apamely minerdzed ma& veins within or dong the 
contact of a dike of qua* diorih porphyry with slab* and (3) seams, 
m a t e d  deposits, and frwhme facing of fine cryatallha pyrite 
in quartz; porphm at an dtitude of h u t  8SQ f& on Ctbbi h k .  
Practimlly all the work has been done on the minemlized green- 
h e .  

At an altitude of abont 1,460 h t  un American No. Z claim a 
minmdked band in the g r e e n h e  has been pmqechd by a shaft 
and two open cuta. The w&rn open cut measures 30 feef across 
the"penstone, and mod of it shorn seams and d ' tedcrystde 

"'- .' of pyrita. Them ia a shoot several inches thick of pyrite and spbal- 
&,with a little &ens, tstrehedrite, and pyrrhotite, Calcite is 
.an d a t e d  gangne m i n d .  About 50 feet up the hillaide and 20 
feet vef id ly  abve the open cut, a 16-foot shaft hrss ,been mnk on 

-. I . a shoot of dphide. This ~ h m t  ie 7 feet. wide at the tap of the shaft 
" rpd.consi& of greenstone with many 8-s p d l e l  to kha-schistom 
~mcture minenrlimd wikh pyrib, sphalerite, and galena The vein 
strikes about east and d i p  north, so that only the north wall of the 

a*-7 
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ehaft !ia mineralized with sdphides other than pyrite. I + -ZhemTk son- 
idmbIe  quartz with the sutphides, and. the gmmbne. is somewhat 
silici0ed, Atd!25 feet t tothe east a @-foot open cut ex- 8 feet of 
aimilm Iriinamlized greenhne. 

Spahem obtained from mineralkd shmh on ather claims am 
re-d to have yielded $6 to $8 to the ton in gold andklver, in ad- 
dibion~ tot the bad In the gdma. 

, . 
I r BomXCB 

The Border group consists of two claims adjacent h the inter- 
mmtiod boundary on the Sdmon River road. They am held by 
h D o g g a t .  , 

The mudrg mck is hterlayered dark-gray slate and h e  gray- 
wads. Scattered warn, and. nsmow &riagem of bimdized qumh 
are M b n t e d  through a wide zone in tho form of gaah veinlets at 
rn aagle to the bedding. The eulphides compriae galena, taphalerite, 
pyrite, snd a little chalcopyrite and occur in heavily mineralized 
shtmta rn much 8s 6 inches wide. The ore minw~ls a m  not in uni- 
form sssociatim bnbtend to occur with ons or another pdo- 
Considerable carbonate occurs with tha ore minerels. An adit has 
been driven CIO feet for the purpose of cutting the mineralhed 
fimd mne, which lies 'between two d i k ~  of grmdori fe porphyry. 

i 
I l O L D a m F m m M m E  

The Qold Glib Premier group cumprise9 24 claims. lying along 
both daea of Salmon River above the inaction of Csscsde Cr& and 
inclddes the east side of Mineral ELill. The claims were stked in 
1920 and regrouped in 1925. The bedrock consists of.  quartzite, 
tuff, and intercalnkd date, with a few dikes-of oIder porphyry of the 
Texas C~.eek blrtholith m d  younger dikes of grmdiorite For- 
phyry of tho Hyde~ batholith. LucaUy the quartzite is intensely 
fractnrec2, the fractures rare lmed with pyrite, and the mck is impreg- 
nated with pyrite. Usudly such pyritic rock yields only very low 
a w y a  in gold and silver,' but on the east Bide of the river a 20-f mt 
open &t made on a shear mne several feet thick in7greenish h e -  
g r a i d  t u f f a m  mck has shown a, pyritiasd band carrying wn- 
sidernbh gold Some calcite and quartz is m i a t a d  with the pyrite. 
This heavily pyritic bnnd is 9% feet wide, and samples are reprtd 
to assay as much as 1 omm in gold and 8 to 4 ouncee in silver to 
the tau. On the west i d e  of the river, at an altitude ef about 800 
feet, them is a namw stringer of galena and also a 1-inch &ringer 
of sphaldte, chalcoppsite, tetrahodrite, and pyrrhotita. 



The k t u  group consiBts of 17 claims adjacent to the international 
boundmy, on the west side of Salmon Glacier, extending from a 
point just west of its terminus to the north side of the low pltss 
north of Cantu Mountains and occupying the erst side and the crest 
of Cantu Mountain. These claims are held by :cmnholm & h c -  
Dmdd and were located July 2,1925. No work had I ~ e n  done on 
them when they were seen by the writer. 

The country rock of the whole of Cantu Mountah except its 
southernmost tip and the base of the cliffs below Salmon Glacier is 
the Texas Creek granodiorite. On the west side of the momt-srin 
the rock ip usually porphyritic, with large cry&& of potassic feld- 
spar, but on the meat and e a t  Bide it is generally even gained and 
only locally porphyritic. Tbe gray Texas Creak granodiorite is cut 
by numy dikes of pink to white ganodimite porphyry and dark 
dikes of malchita that are genetically ccmnected with or are ofS- 
shoots from the Boundary granodiorite intrusive m w  which liea 
to the norhh along Boundary Glacier. The contact between the 
Texas Creek granodiorite and the IImdton group of greenstone and 
dimmtary  mcka probably lies in the valley of Salmon Glacier, and 
the Canh group of claims themfore lies ebm to tha astern border 
of the Taxas C& batholith. Greendone containing some pyrrhotite 
and cut by ddms of the pnudiorite porphyry of the Boundary 
batholith, crop5 ant st the b m  of the mountain below the foot of 
the glacier. Quartzitic W s  are exposed in the paas between Salmon 
Ri-r aad Texas Creek. 

On Canfa No. 4 claim, at an dtitude: of about 1m feet, a vein 
, is e m  for about 20 feet in length. It from 4 inc68a to 
8% feet in width. T h e  country mek is the Texas Creek pnodio-  
rite. About 10 feet below the vein is a dike of quartz porphyry. This 
j~ l d y  shattered and reticulated by stringers of highly mfaerdized 
qnartz, and the rock is much altered to sericite. The chief metallic 
mineral produd by the mineralization of the veins here is granular 
plena. With the gdena are associated in mbrdinate a m m t ~  resin- 

. colomd aphderite and veinlets of tetrahedrita Ppte  and chalcopy- 
rita are apl~1.sa Qua& is the predominant gangue minml, but barite 
is common and 1waIIy is equal in amount ta the quartz. A liktltle 
calcite is present. The vein strikes north to M 20" E. arid dips 
30"40° E. 

About 300 yards to the south, on No. 6 claim, at gn altitude of 
about 1,350 fee$ there is a vein of heaviIy meblhed qusrtz e x p d  
in the bed of a smdl gulch for a difference in aItitude of 80 fwt, 
The vein is 6 inches to 8 feet thick, with lo& stringem and  shoot^ 
of gnIena as much WI 6 inches thick. Coam ta medium a r g W i n e  



galma pdominaEes. ~~ n&n-coloFed sphd&b, and 
pyrite are misted with the galam There is more pyrite and 
1- barita here than in the ather veina Ehiqpw of quartz, slightly 
m e t a l l a  and conCaining plates of barite, m r  in the fmtwaU. 
The vein mr&-rnrtbe& md dips 40° BE. This vein~may be 
un eftension of the vein on Cantu No. 4 clnim, though no prmqmtkg 
has k n  done to pnwe it. 
On Cantu No. 8 claim, according to B, W. W. McDongnll, an- 

other vein ia e x p d  at attiindm behem 1,9430 and 2,180 feet md 
a n  ba traoBd for more than 500 feet. The part examined by Mr. 
Mc- wss 30 to 35 feet wide md c o r h t d  of grayieh quartz 
with pyrite disrreminatd and in d i d  dmnh A g m b  m p l e  of 
ch& k n M  off at random is w p o W  ta -3 0.8 mnca in 
gold and 1.2 ounces in silver to the tan. The vein is thought to 
strike about N. 2Q0 W., t h e  dip is not h o r n  

A k t  shipment of !20 tom of m d - d I y  mrhd ore, fmm ttts Cant11 
p u p  was sent to the Selby mdter. The mhms on this shipment 
are given Mow, together with m y  by ME M-1 on grab 
srrslplm. 

add ,,-,,-,., --toe. 
BIIVW .,----..-..,.--....... +uoOOO 
Lsad . , . .  L 
~ I ~ m r L b l t  .,,.,---.-.. do +-.. "" ------------------.---- do---* 
Z k  .,,.--,..,,,,,-,.----- - ~ ~ d o  .... 
R a l p h  -.,,.,,......------- do---- 
Coppa - . . . , .  do .... 
L ~ r m ~ r l l r j ~ ~ ~ d ~ t o m o i ~ m h m o m t a m n ~  
P. 6 m d t s r ~ y ( m a b I W t u t O m ~ t ~ m ~ ~ ~ ~ N 0 . 1 d a l m ,  
a a n b ~ l e l r o m a ~ ~ d w r t s d o f l d t h w d d a n b l s ~ ~ ~ N k J ~  
4. C h r b ~ m p l s h m l 8 0 a s a b o I l o r t a d g s l r m a o r s a l t b I m ~ ~ d ~ , ~ h N a I ~ .  
b ~ s a m p l m ~ 1 W ~ o ! m t s d w 9 C a n t a N o . h o l ~ m .  
d m p l e  - tmln, rldth la Inchas Canta No. 8 ddm.  
7. Ilmb m p l r  tram vadnou ~ m t u  ~ ' o .  8 ddm. 

The grosh value of the m+ed om h h ~  C h  #a 6 claim, with 
silver at 69% mb an ounce and Zed  at 9% mbva paaa;d wss m.10 
a tan, and the net value, d k r  dedadtion for rrmslter thaqw, was ' 
W.88 a ton. The grma PaZae of the sorted ore fromCantn No. 4 
clsird was $108.79 a h, and the net vdae, a%r deduction for 
mnelter charges, was 843.76 s tdn, 

The Bartholf chimi lie d y  on the Canadian aide of the intar- 
nrtiond b o d m y  on the wedi side of &Emon Qlscier, ia the vdep 
north of Cantu Mountain, at an altitude of abut 1,#0 feet, The 



vein &ribs K. 18" W. and dip 65' W. It d of qua* with 
d i d t e d  chalmpyrite and I d  ahoots of pyrite and galeno. 
Chbpyrite predominatm The qasrta contains many ~ugs,  and 
barb plntes ma common. The win ranges from mveral inches to a 
foot in d d t h  and aver- 6 inch- 

HnmrT-BfX 

Tbe Ninety-six gronp comprises six claims located just ahve  the 
Texm~ Creek trait on the west side of Mineral Rill about 1% miles 
north of the Salmon River bridge. They are held by Ray Snyder and 
Pete Wilmn. At mi altitude of about 600 feet a 03-foot d i t  has 
been driven to c r m t  the vein at s h u t  30 feet belm the outcrop. 
The vein mmm in a dike of Texas Creek pandorite  which cuts 
interlddad date and quartzita. The vein Mmgists of interlacing 
minedized quartz stringera in 8 bmcciated or shattered zone of 
the granodiorih, There are no well-defined walls to the vein. At 
the oukrop above the tunnel the vein is about 5 f e t  thick with 
atringers of s p a d y  to heavily m i n d i d  pnarts sgpregating about 
a foot in t h i h w .  In the breast of the, adit there is 12 to I6 inches 
of qua* heavily mineralized with galena, spllalerite, Mrahedrifa, 

, pgrite, and chalcopyrite. Ode- predominates. The vein strikes 
about N. 10" W. end d i p  40" E.; it has been traced at the surface 
for a length of UXI feet. 

The Silver Bar daim is north of ltbe West Fork trail and abou* 
1% mites e& of the Hornytdm fmil ,  in a gulch, at ztn dtitude of 
1,930 feet. It wafs staked by David McVey in 1923. The vein is 
in the Tema heCreek granodiorite; it drikes N, 80" W., dips 45" E., 
and is e x p o d  for a length of 260 to 300 feet and a diffwmce in 
dtitmde of 175 feet. It consida of quartz, with Inca1 shoots and 
small pmkats and bands spamly to moderately mInm1imd with 
dphides and hrite. Much of the vein i~ barren. The stllphidea 
consist predominantly of chalcopyrite with a little akciated galena 

- and pyrite. 7316 vein ranges from several inches to 3 feet in width. 
At t b e  discovery stake there is a 6%-foot fissured zone in the grano- 
diorita with a M-inch vein on the footwall that consists of quartz and 
berite spmly  tu moderately mineralized with smal pockets and 
stringers of snlphides. 

UBEBTP 

The Liberty claim is on the east side of Csgeg Glacier, jast below 
its fmt. It wm by Joe Jsc$son. The vein is exposad in the 

, bc!d of a smell stream at an dtitude of about 1,800 feet, It rangas 
,& . 

.. . 



' fka gemd inches ts 9 feet in width and i a  expwd for about a(10 
f&'h leu@, with a. strike of N. 50° E. and a dip of 'lOe E. The 
vein otmm in the Texas Creek pnadiorita and is probably cut by a' 
%-foot dike of gsndorite porphyry with dark chilled borders. 
The vein consists of quartz, with local shoots of galma. Tha claim 
was staked in.September, 1925; no work hrss been done on it. 

Qd the we& side of Casq Glacier, just above its foot. an adit 
hlbs been driven to cut an intensely sheared zone in the Texas 
pnhiiorite. The shear zone is 20 to 40 beet. thick md contains 
one msin qmrh vein and abundant mall s t r m r s  of quartz. The 
main vein strikb about N, 40" E. md dips 8s" E.; it is 2% feet 
thick at the adit and fl feet thick ~t the d imwry &ke. The Bdit 
is at  an altitude of about 9940 feet, and it has beell drivgn 12 f e d  

' through the main vein into the footwall. There is only a tram of 
galena and pyrite in the quttrtz. Surface phspecting for a possible 
shoot O£ OM within or along the walls of the quartz vein would be 
advkuble before further underpourid crosscutting or drifting is 
dona. 

EVBNING A N D  Y O m N O  STAR 

The likening and Morning Star claims are on the east side of the 
gulch, just above tho cabin of Carlson & Hewitt; they were s b h d  
by McTey & Connors in 1993. A short 10-foot adit has bean driven 
nlona r narrow stringer of &I glslenn in the Texas Creek grano- 
diorita, which gtrikes N. 1 5 O  W. Abaf 100 feet up the mountain 
slope WE stringer is pamlIe1ed by a quarts vein. 

The H o d  group comprises eight claims &akd in 1993 and 
held by S; H. Hawitt and C. Cmhn. The claim lie abont 1% miles 
no~%h of the Weet Fork m the c& that flows into Ibex Creek. 
A pa& trail for horsea has 'been cut ahnost to the site of the vein. 

At an altitude of about 3,560 feat M adit 25 feet in kwh  has 
bean driven to cut the vein about 25 feet below the outcrop. The 
vein, which is in the Texas Creek grsnodiorite, strikes about N. 15" 
E. and d i p  45" E. It h s  been tmced for a length of h u t  250 feet. 
The northern 150 feet is strongly mineralized, but the southern 100 
feet is milky-white qua& very sparsely rninernlieed. The vein is 
551, feet thick in the tunnel and r a n p  in general from 4 to 6% feet. 
At the north end it pinches abruptly; its projected line of extension 
is covered by snow. At the south end the vein drikw toward a bluff 



facw but does not show in the bluff and is  wed fur a narrow width 
at its base by dhbris. Jndusions of pndiori te  m r  in the vein. 
In the adit the walls of the vein am slickensided and the uppm foot 
of the vein consists of shattemd country rock with stringers of 
qnartz and ore. Stringers of Cetrahedrite are found in the hanging 
watL In the mineralized portion, of the vein bands of d i d  sulphide 
mnr in widths of as much aa a foot. The sulphideg consist predom- 
inantly of d a m  steel galena with some pyrite and chalcopyrite and 
locally a t r a p  of sphalerite. 

A test, shipment of 9% tons of sorted ore from this vein sent to  
the hnerican Elmelting fE Refining Go, at Sdby, Calif., in 1825, had 
an average total gross value of Ifj118.Hl and a net value of $83.79 a 
ton after deduction of the smelting company's c h a r p  and the cost 
of h i g h t  from Hyder to Selby, Representative assays from this 
vein are given blow. 

The Silver Coin claim h on the east side of the western gulch 
tributary to that on which the Eom&ake is located about 700 feet 
above it. It was staked by Paul Meagher and Ray Snyder. The vein 
is in granodiorite and is about SO feet in length. It &ikw N. Bm W. 
and dips 45 " E. The northern 25 feet of the vein mnsierts of a shmt 
of ore that widena abruptly southward fmm a few inches to 5 feet. 
At itg muth end the vein passes inta practically barren miby-white 
quartz ; tbs quartz splits infe stringers, and an extension to the south 
can not be traced. The quartz vein zone at the south end is 10 feet or 
more thick and has no well-defined hanging wall or footwall. The 
quartz striqprs appear to pinch and stop abruptly down the &p. 
The granodiorite showa many slippkg planes, and along the footwall 
of the om shoot theae are coated with malachite. The m i n e r a l i  
shoot of the vein consists of qua* containing a high percentage of 
plena with a little pyrih and chalcopyrite. 



I m x  

Th Ibex granp is on the w ~ t  side of Ibex W&. Tt k p r k s  
six dabs &M by Carbon & Rewitt in 1928 and now held by DaJr 
Broa, of Wallaoe, Idaho, sad their ~ B W ;  elao one claim, Zbes 
No, 7,aMked in 1994 by Garlson & Hewitt. T h  veins are aqmd 
on thb group, aU within 200 feet of the eontact of the Texas W k  
p o d i o r i t e  and the overlying sediments. The veins occur in bow, 
the argiI5t-e and quartzite, as well $S in the panodiorite. 

On Zbex No. 1 the win is exposed where it is crossad by a mll 
deep gulch. The country rock consists of thin-Wded gray to  black 
argiKi and quartzita cut by dikm of granodiorite porphyry. T h e  
vein ia pf the M r a  type. It :trike9 N. so E., dips steeply &ward, 
and cuts *cross the strike of the bedding. The vein k expomd for 
s length of about 100 feet, with a diderence in dtihde of '15 fe& 
It pinches and swells but is 15 inches to 2 feet in width for comrider~ 
able partiom. As e x p o d  at the bottom of the gulch the vein con- 
tains about 18 inches of sulphides with only a little quartz gangua. 
The alphides cunaist h o d  wholly of interbanded pale-cold 
sphalerite and msm+grahed galena. The, vein is cut by a dika of 
pink granodiorite pofphyq, along which it is offset a few feet, and 
by a dike of ha-grained green-gray malchite, which cuts both the . 
granodiorih porphyry and the vein. The vein k also offset by a 
fanlt strikingN. 30° W. At an altitude of 8,700 feet, about 108fet, 
lower than the outamp, an adit 131 feet in length wan driven to mzt' 
the vin, but the vein was not found, and work was abandoned. It 
ia not known whether the failure to h d  the vein was due to £auUg, 
to pinching oat downward, or to local mt;ting out by a dike of 
grmdiorite porphyry younger than the vein. The top 6# 'the T- 
Creek batholith, which is older than'the min, liw about 186 fee$ 
belaw. 
&h No. B claim, southwest of the tunnel on Ibex No. 1 and 

at an atikde of h t  8,660 feet on t h ~  West Fork slope, an 8-inch 
vein of quark, heavily mineralized with galena and a little associ- . 
ated and chalcopyrite, mum in the Tegas Creek gmnodiorite. 
The vein is barely exposed, and no work has b m  done on it. It 
probably lieg below the top of the Texas Creek batholith, just be- 
neath ita cuntsct with the over1y;lg argdlib. 
In the bed of Ibex Gulch on Ibex KO. 7, upstream from the posi- 

tion of the crosrscut sdit an No. 1 claim, a vein is exposed in the 
Texas Creek pnodiorite. It has been traoed for m v e ~ d  hundred 
feat d d  r m p  from 5 inches to 2 feet in width. The drikes 
alvotlt N. 6'-10" W. and dips east. At the north end, where it pama 
nnder the mow, it forms s h r e d  zone 8 feet mide with stingers 



of quartz. Heady mineralized shoota ~ s i ~  of galena with 
a little pyrih occar along the vein. Om such shmt is 20 feet long 
md 8 ,inchm to 9 feet wide. The vein is o w  by faub of d l  
displdmnent, 

8mVEE BTAR 
I 

The S i i r  Sbr. group mmprisw two full claims and two fm- 
tiom, lying betwem the Iron Cap on the west and tbe l h x  p u p  
on the east, on the mountain s lap  north of the West Fork trail, about 
1,600 yards west of the trail to the Homestake group. m%y wem 

by McVey & Connors in 1993. The contact of the Texas 
Creek grmodiorite with the argdlite crosses the claims, and mineral- 
leed veins are found both below md abo~e  the conkact. 

At an altitude of 2,900 feet s 3O-fmt adit has been driven along 
a vein in the f w h a l l  portion of a f iewed zone in the Texm Cm1r 
grmodiorite, The vein strikes about north and dips 65" E. It csa 
be trraced up a gulch for about 100 feet, to a point where it is offset 
about 80 feet to the wad. Ih extension is covered About 100 feet 
above the adit entrance the f i ~ u r e d  zone is ahat 7 feet wide, witb 
&eFBlhed qmdz as much a8 9 inches wide in the footwall partion 
and over a fmt of quartz with spa- mineralizati6n in the hanging- 
WBU portion. The heavily mineralized shoots in the quartz consist 
predominmay of galena and pyrite. 

At an dtitnde of about 3,760 feet stringers of quartz o&r along 
B narrow bud zone in the a r m @  which is traceable by ex- 
posures in gulehtss for s length of 800 feet. The quartz stringers 
am laally mineralized with galene or spbalerite or pyrite. Small 
quantities of pyrrhotite, armnopyrite, and hikgite am dm 
prasent. The vein zone strikes ltbcut N. TO0 W., a p p ~ a ~ l g  
p a d e l  to the bedding. 

The SiIver Ed p u p  camprim two cI&s north of the We& Fork 
traiI and north* of the Silver Star group, at an albitdde of 4,600 
k t .  They were staked by Joe Connors on August 4; lM5. The vein 
is in a bwciated k r e d  zone in argillite and graywwke. It strikes 
N. 84" W., in general at e, dight angle to the bedding, md dips north. 
I t  is exposed for a lengtb of 50 feet m d  consists in pert of quartz 
2 feat thick, with inclusions of country rock and qrtreely dissemi- 
nated dphides, and in part of a solid shoot of sulphide, predomi- 
nantly galena, that is 13 inches thick at it9 wideat parts. The 
mlphides disseminated in the quartz are pyrite md chalcoppite, 
with a little galena and qha1erit.e at mme p l m .  The galena shoot 
has wme tetrahedrite m i a t a d  with it. The vein was seen by the 
writer at the time of staking, and no work was done on ths property. 

,'a , 

. . 



W T e x a ~  Discovery olsim is on the West Fork trail at an altihde 
of abobt 2,000 feek. It was stalred in 1923, vein is in the Texas 
Creek granodiorite; it strikes N. 1 5 O - 3 0 "  W. and dips 4 5 O - M I 0  NE. 
It r a w  from 1 to 14 inches in width, has been trawl for 100 fe t ,  
and pinches out at the northwest end. The mlpbides comprise 
galena, pyrite, pgrrhotitq snd spar= chalcopyrite, with @ma pre- 
dominant. A Phch stringer of quartz a short distance away shikes 
N. 50" W., dips 4 5 O  NE., and is mineralized with galens and chdm- 
pyrite. An m y  of a picked ample from the main vein is reported 
to have given 30 per cent of lead, with $22 in gold a d  $6 in silver 
to the ton, 

j IRON OAF 

The f ron Cap grwp compriw thrm claims & an altitude of about 
3,800 feat, north-northwest of Malcolm Smith's cabin on the West 
Fork frail. The cIabm mere staked in 1923 by David McVey. h 
open cut 39 feet wide has been made across an 11-foot zone of b 
pined gnrywtwke and slate &st contains &ringers and veins of 
mlphides. The vein zone strikes R. 75" E., npproxhtely parallel 
to the bedding, and dips about vertically. On the northeast' wall 
them ia a %foot vein of qnertz and coarse calcite with pboots of solid 
pyrrMta and chbpyrih, pockets of solid whalerite, and a little 
arssnopHte. Stringer$ ~ v e m l  inches to a foot wide occur here and 
there ia the remainder of the Gmmd mne. The vein is exposed for 
s length of about 50 feet. T h e  contact of the d h e n t a r y  beds with 
the Texss Creek grandiorite Lies at an altitude of a little more 
than 100 feet below the open cut. 

The Hummel p u p  comprises six claims at an altitude of about 
4960 feet, on the north side of the West Fork, opposite the foot of 
Fergwon Glaciw. They wem staked by Harry Rurnmel in July, 
1925. The vein.-ists of a shear zone in argiLlite and date that 
ptrikea N. 50" E., at a smdl angle to the bedding, and dipa 35" W. 
The h u m d  zone contains Rtringers of sulphides and some quartz 
andisatrteast2feetwide. Thevein hasbeenuncovered for12 yerds 
by stripping. On the hanging wall there is a maximum of 8 inches 
of solid sulphides consisting pdominantly of dark spMerite 
with some m i a u  galena, pyrite, and chalcopyrite and a little 
tetrahedrite. 

.,, mma AHOHOB 

The chima that maka up #a Doublc~ Anchor @up Iie at en alti- 
tude of 4,WO feet, near and at the head of a deep gulch, due north 
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of Texas Lake, near the head of the West Fork. They were staked 
in 1928. The deposit is a ahear zone in banded argiuite md h e -  
grained graywacke, with - and stringers of quartz and sul- 
phidss. The strike is a b u t  east, and the dip is flat, The sulphidea 
compriae brown sphalerik, galena, pyrite, and chalwpyrih Pyrite- 
baring quartz is common; pyrrhotite is apam. One mineralized 
s M ,  mmisting of country rock with quartz and stringers of galena 
and pyrite is 30 feet in length and as much as 5?,$ feet in width, but 
pinches out into thin mams at each end. On the whole, there are 
only a few mams of dphides in the vein zone, and these are usually 
less than an inch thick. Thick quartz veins are exposed in the gulch 
to the west, but they are only sparsely mineralized. 

Jerome Dugas holds five claims on the west end of the ridge north 
of the West Fork, in g e n e d  at dtitudes between 3,700 and 4,200 
feet. The country rock is graywacke with an intercalated zone of 
b l d  date. The pmvalent strike of the bedding i s  N. 70°-800 E. and 
the dip is north. 

T h e  &em1 deposits consist in part of h r a  veins in shattered 
zones at an angle to the bedding, in part of mineralized quartz in 
stringers in shear zones p a d e l  to the bedding, and in part of 
stringem of d i d  sutphide {usually brown sphalerih) p a d e l  to the 
bedding. At one place there is s fractured aplite dike in which the 
fractures sra faced with gdena, pyrite, and chalcopyrite. The ml- 
phides on these claims, so far as now e x p a d  at the surface, are 
spar= or w m r  in scattered narrow stringers. No. ore  hih hoot of any 
~ i z e  is expoc4ed. 
On the Copper Claim there is a h u r e d  zone in gsaywecke 10 to 

16 feet wide, which strikes N. 30" W. and dips 46" W. Stringers 
of sulphides with a 1itWe quartz gangue m v e d  inches wide are 
scattered through this zone, but they are not doss together. The 
sulphides comprise galena, sphalerite, pyrite, and chalcopyrite. Two 
open cuts have bbeen made on the fissured zone, and ,it haa been traced 

' 1 for about 50 yards. 
BILVER gWQ 

The Silvsr King group comprises six claims at the west end and 
on the north slope of the ridge north of the West Fork It was 
dd by h g u s  Kennedy, August 28, 19%. Mineralized qu~rtbd: 
is expawd in graywacke rand argillite at two placee about 200 yards 
apart; t h w  e x p m  may be on the same vein. The vein crosses 
a dike of quartz diorite of the Texas Creek batholith that cuts the 



&tav r o c k  At an dtitnde of 8,800 feet the vein ~ E S  been 
&+p@d for 5Q ffeet. There it mngee ia width from 6 im 80 inches 
and hw on the footwall 2 inches of solid sdphides comprising brown 
qhtl&ite, galena, pyrite, chalcopyrite, and a little arsenopyrih. At 
the upper exposum a stripping 8 feet in length h a  exposed 8 quartz 
vein rrith.8 inches of solid sulphides consisting of galens with some 
-bted pyrite, chalcopyrite, sphderite, tetrabedrite, and a little 
barite. At both exposures the quartz vein strikm R. 8 6 O  W. and 
dips 88' NE. and is s typical fissure min st an angle to the bedding 
of the gra-e. A specimen sample of the galena ore Prom the 
upper outcrop is reported to have nssayed 1.28 ouncea of gold and 
8.96 om- of ailver to the ton, 862 per mnt of lead, and 2.9 per 
cent of copper. 

CHIOKdYna I 

The Chickamin group coasisb of two claims kt an altitude of 
8,000 feet on the slope southeast of Texas Glacier near its junction 
with Chickamin Glacier. They were steked in 1925. A fissured 
zone in graywacke, skiking N. 26" W. and dipping !No HE., con. 
tains quartz stringers minedlzed with plena, chalcopyrite, sphal- 
erite, pyrite, and a little pyrrhotite and tetrabedrite. A quaHz vein 
8 feet wide, striking N. 30" W., is h present on the ;claims. Prm- 
tically no work has been done, md the veins are e x p o d  only for 
very short lensngths, - 

Fraak Blmher holds four claims on the north side of the West 
Fork near ita h d .  The vein is below timber h e  m'd themfom 
mostly m m d  with forest litter and vegetation. An open rmt showa 
a 10-foot Bhattered and h t m d  zone inAbe-grained brownish quartz- 
ite. About 4 feet of the hanging wdl is almost solid quartz, and 
&ringers of quartz are common in the R& of t h e  &red mns, 
bfmy of the atringem heavily m i n e d i d  with galena, pyrite, 
sphsldte,  and a little chaloopyrita. Minemlization is mparted to 
have been h o e d  for a length of 500 yards. The &dm is N. 20° W., , - and the dip 46" E, This strike is at as, angle to the prevailing 
trend of the bedding in this vicinity, and the vein is evidently of 
the crosecutting fissure type.' An adit at an altitude of 2,700 feet 
has been driven 14 feet with the inhtion of cutting the vein in 
depth. The adif starts in argillite, which contains quartz veinlets 
with dhmninated molybdenlte. The mkop of the vein is probably 
not mom than 200 fwt vartica11y a h  the contact with the Texas 
Creek quartz diorite. 



:TheLYhk c h h  lies on tha'west ~*&'.tf;rtil about a m11e i&t of 
Chi- Ghier,  at an altit~dle.~of, 9 , N  feet. It was. staked in 
Jdy, 1923. The vein is in the Tex- Creek quartz diorite just below 
it, contact with &e overIy5ng mdimmts. %e vain is exposed beside 
the trail, wher&'k is 11 inches wide, strikes 3T. 35" W., dips 60" E., 
and is hawily m i n d i d  along the footwall with abundant galena 
and lem pyrite. It htm not been traced. 

mmET43 . . 
T h e  Morning p z r p  comprises four claims near the head sf the 

Weat Fork jwt a- Texw h k e ,  at an altitude -of4 2,303 feet. 
They am beld by F I ~  Blasher. The country m k  isi the Toxm 
Crse% qua& diorite, snd the vein mnsista of Wartz 2 tb 4 feet 
wide, heavily mineralieed with pyrite and with spame pockets of 
@ens. A% one end the vein p m  into a highly schistam mne sev- 
eral feet thick of quartz diorite moderately impregnated with pyrita 
m d  oontuhbg narrow stringers snd hota  of quartz. The vein is 
e x p a d  by Btripping h r  40 feet; it atrikea N. 40° W. d i p  
45' NE., 

-m AND JtTlltBO 

T h  ~ w w i t m  c k h  i e  'near Through Glacier, just north of the 
o o r t h m o s t  glacier on ita wart side. The claim wacl & a h 3  )IS' 
Hummel, Blaeher, snd M m  iu September, 1925. The vein is w. 
ported to be 1,HO to 2@0 feet in altitude above the glncier and to rn. 
sist of qmrh with f l e a  md pyrite. A picked mmpb assayed W.! 
in gold aad 103 ounces in dmr to t.he ton. 

9 % ~  Jumbo groap, which mmprism two &im, 1s at s lower 
altitude, juet n h e  Through QIacier. It was rrtmked it the same 
time na the Edelmim md by the m m e  p p  of men. This prop- 
e e  was not visited by the m i b r  after the c l s h  were locates. 
ME W. B. dewell reporb that a number of q a r b  wins occur 

in gssywacb on the mountah dope just north& of the gIacier. 
n e y  dr jke  duwt N. 10' E., dip steeply, mgu from 8 inches to 2 
feet in width, amd l d y  rrrrrg shmta minersliaed with pyrits 
and @en% The grapscke ghikea N. 60"-700 W. and d i p  shp19; 
it jscuhlmdly by dietesof highly dtared gabbra 

~ e ~ . ~ m m p r i n s f i v a d a ~ o n t b a m a n n t . i n $ o p a  
eontbwwt of the jnnction of Greenpint and Through Glaciers, 
It a m  staked by Rnmmel, Mrws, m d  Blssher in September, 1925. 



Theve inwaanat~Irytbwri ter~  I t o e c a r s i n g m ~ a n d i s  
m ~ f o b e e x p o s e d f o r T S f e s t .  Atonofoore~bmkmfnrm 
the d m  o n h q  and dedged down over the glacier to the W& 
Fork trail ia September, 1325, for a kt shipment to the smelter. 
The ore m i s t s  of gpIepll, pyrrhotite, spheJ,erih, and chalcopyrite. 
A picked sample yielded $1.80 in gold and 543 ounces of silver to 
the ton, 21.6 pa cent of lead, 32.1 per cant of zinc, and 4.1 per cent 
of copper. 

f A H l L m * ~ m c a x A ~ p r ~ ~  

TGT- C-IC C O ~  grnnP of 20 claims  is. them-- 
ltain sfope on the .-nth Gde of the West Fork ia the vicinity of the 
two mall glaciers beheen Ferguson Glacier and Hammel Glacier. 
The original claim, the Joe-Joe, was aked  on July 16, 1923, by Joe 
Jackson m d  Jaa N e ~ y .  In 1926 the m e  of the company control- 
ling the group wa8 changed from Texm creek Cornstack Mining 
6. to Eyder L d  Mines (Inc.). . 

The predomimnt r& exposed on the mnsiet of thick- 
bedded graywack~ or waterworn tuff with s Little intercalated sl& 
forming the upper part of the mount&n and a portion of the Texas 
Cmk batholith forming the base. (See pI. 10,A.) The chamder of 
the amtact indimtes that the batholiah has ham an n p d  bdge 
into tha g r a p k e ,  forming a cupolsljge protuberam. On Fergu- 
mm Qlwier tha wahct is at an altitude of 3,000 feet; farther west it 
r im to 3,800 fset at the first main gdch and to 8,600 feet, on &a 
ridge .abve the i h t  4 glacier ; it e m  very near the foot of 
this ghier; betwen the two amaU glaciers it is at s h u t  3@l few., 
and on the wed aide of the second glacier at 3,900 feet; ,west of tha 
mnd,(glmier tbs contact bends sharply ta the north md gm d m  
to an dtibde of a h t  8,340 feet  where it swings northwest md 
d-ds dill lomr. The g r ~ y W & e  hem fomm tha m f  of the 
batholith, which plmgm to the west. C a m ,  b&&& beds am- 

:~longata fmgmm'ts of ~ol&c rock  re mnmon. T h e  
-strike * ~ f  the bedding is m d l y  N. 7 5 " S 0  E.; the dip is m a U y  
6U0 S. but ranges from 50°-60" S. The Tern Creek-bskhofith hem 
r m  not been carefully examined to determine its m y i t i o n ,  but 
jt is believed to be qnartz dioriki. It has an inconspicuow banding 
or a gnei&c structure which is about vertical and strikes N. TO0 E. 
T h e  Texas Creek quartz diorite senda off dikes into the ovedyhg 
g r a ~ c k e .  ,Many of these dikes are mamy porphyritic. Aplite 
an4 pegmatite dikm are f oand in the qua* diorite for 200 feet or 
so blow t h  cantsct  and for 500 or 600 feet above it. 



Mom than a dozen vaina have been hmcf on fhe property. Theg 
ham s north& strilre and B Steep northeast dip in both the qnarta 
diorih and the graywacke and therefore strike uniformly across 
the dmctnre. They aIao cut across the d b  of aplite and porphyry 
but are thenisalves probably cut by the dark-gray mslchite dike& 
Some of the veins m u r  in the Texas Creek quartz diorite, some in 
the papacke,  and soma m s  the contact and o m r  in both. As 
now exposed at the surface, the veins in the graywwke are more 
highly mineralized than those in the quartz diorite; most of the 
latter are berren or sparsely to moderately m i n e d i z d  with pyrite, 
but mme contain locally m a l l  ~hoats mineralized predominantly 
with galme, 

On Fortms No. 1 claim, in the first little gulch to the east of the 
mskm of the h o  small glaciers, between altitudes of 8,200. and 3,300 
fwt, there is a 'shear zone in the Texas Creek quartz diorite that is 
5 to 10 feet thick and is exposed for a length u£ 50 yards. This 
zone contains a number of small qua* stringem and in the footwall 
portion a well-defined vein 1 to 3 feet thick, consisting of quartz 
spady  to very heavily rninemlized with pyrite. At many placea 
the pyrih crystals are m i a t d  with pockets or stringers of calcite 
in the quartz. The vein strikes N. 50" FV, and dips 60° E. About 
a0 feet above this fissured zone there is another gutwt~ vein, 15 to  
24 inches thick, sparsely mineraIized with pyrite diweminahd in 
cubic crystals. The veins are at an altitude SO0 to 400 feet lower 
than the cantact of the Texas Cwek quartz diorite and the grapacke. 

Two *ins that may be parts of a sing10 vein with the mutheadern 
pohon &set to the wwt have been traced by several strippings 
from the contact of the Texas Creek quartz diorite with the overly- 
ing greywacka, at an altitude of about 3,540 feet, southeastward up 
.the Billside to an altitude of about 3,850 feet. At 3,700 feet a strip- 
ping & o m  the quartz vein 8% feet wide where it crosses an aplib 
dike that is intrusive into the graywacke. The quartz vein carries 
a ahmt mderately minemlized with galena and pyrite. At an 
altitude of a little over 3,800 f& an open cut has been made on 
khe vein, which is here in banded slate and graywacke, strikw north- 
west, and dips TO0 E. For about 50 feet above the open cut the 
rock js a porphyry, part of an upshooting dike from the T o m  Creek 
quartz diorite, which lies about 300 feet deeper. In the open cut 
there i n  a vein of quartz a foot wide, very heady mineralized with 
dphidm. The hanging wall of the vein is not exposed. In the 
porphyry dike the vein splits into a number of stringers throughout 
a width of 20 t o  25 feet. For this width the fissured zone is com- 
posed of 10 ta 16 per cent of quartz in stringers. On the lower side 



af :%be dike ,two of the larger quertz stringers, which ere neffrlf a 
.f& $hick, are mderably mineralized. One of ~ ~ W % ~ I ~ B I ~ B , M W  
.the d i k e  and terries many small shoots of sulphide seeem1 hh 
thi&,.in addition to being Bparsely mineralized throughout.. OB the 
uppea. dde of the dike thew is a narrow band of date and gray- 
wa&, in whhh the vein pinches to  8 few stringers, and then aa 
apIit&liko in which .the stringers practically die out. The sulphkla 
comprise galma, pyriW, and a little chdmpyrite, Locally them is 

, considerable bmrite. 
f O E W O l  m1n 

We ,discme+ &ake on the JoeJoe vein is on the nest side of tbe 
ridge between the two mall g!.!aciers, at an altitude of about &,~oQ 
feet. The vein probably consists of at least thtee par,S successively 
off& by faulb for short distances to the west. If them.are consid- 
ered to be parts of the same vein, the vein as a whole st&& N. 
35°-500 W., dips 80'-60° E., and is exposed for a tohl difference in , 

altitude of 340 feet and a horizontal length of about UH, yards. It 
is a fissure vein in thick-bedded, massive, tuffaceous gcaywwk~, 
whose bedding at- prevalently N. 80°-850 E. ltnd dips 55"-E0° S. 
The p g a e  is almost wholly quartz, and large portions of the vein 
am barren or but sparsely mineralized with pyrite. The dphidea 
occur in I m I  shoot9 and comprise plena, pyrite, chalcopyrite, and 
sphdarite, with galena predominant. The la@ &oot. .aqmd at 
the surf- ia nasr the dkovery stake. 

Jud above the dismverg stake the vein is w4 feet && and &n- 
dsts of quartz heavily mineralized with suIphides throughout. Abut 
20 p& up the dope, southeast from the diaeoverg stake, there is 9 

highly *red zone in graywacke 16 feet or ao wide, with many 
spam19 m i n e r d i d  quartz stringem and 5 vein of quartz 7 feet 
wide, 16 inches of which is moderately to heavily mineralized, The 
vein strikes N. So W. and dips steeply to the northeast. Tha pro- 
jectad line of exbmion up the mountain side farther muthenst, is 
covered for -me distance. A quartz vein at an altitude of abut  
4,640 feet has been e x p o d  by stripping for a length of of ffset; 
it is 9 to 15 inchas wide nnd contains a ~hmt several h&ee thick 
heavily mineralized with galena and pyrite and showing a trace of 
sphaIarite. If this vein is the game as the Joe-Joe it is offset to the 
east, but it is probably a d i f i e ~ n t  vein. About 15 feet nartbw& of 
the dimvery Btage the Joe-Joe vein is aparsely mineralized and is off- 
set to  the west. The part of the vein between this offset and the 
covered portion to the mutheast is e x p d  for a vertiml d i e m  of 
60 feet and a length an the hill slope of about PO ye& A dike of 
rnalchite with a strike of N. &ti0 W. occuw n1011g the Iim of offset, 
'hen makes a sharp t a d  and follows the northwest off& extension 



of the J d o e  vein for n distance of 50 yards, striking N. 45" W. 
The win &IS axm~s here along the contact between the rnalchita 
dike and the gmywdre .  Its contact with the dike is slickensided, 
osd for b u t  35 yards down the hillside i t  is poorly exposed and st 
p k  very n m w .  For the next 30 feet the vein ia e x p d  by 
stripping mad has s width of S to 8 feet with a &oot on the footwall 
a~ much as a foot in width and m&rately mineralized wihh 
sulphides Below this iil an open mrt which shows that the vein 
I& up into moderately rninemlM quartz Btringers in a hsured 
zone 2$$ to 3% feet wide in the graywacke adjacent to the dchilte 
dikk Belaw the open cut the vein is in graywacke for about 25 
gwdqwith astrike of X 5O0 W. and a dip of 70" E The lower 16 
ymda isdripped and shows a quartz vein that has an average width 
of about 4 feet and is splarsa1y mineralized. A small shoot, moder- 
ably mineralized with wlphides, occurs at intarvals in the hanging 
wsU of a portion of the vein below the open cut. The total length 
of this m n d  part of the Joe-Joe vein, as expmd on the surfam, 
is about 75 yards. At ita lower end, at an altitude of ebout 4,880 
f&, the vein is agnh offmt to the wed, and this third part has h n  
Itraced by two shippings for 100 yards and a diff~mce in altitude of 
1180 feet. The upper stripping showa a hawed zone 9 to 8 feet wide 
with &ringers of quartz and one vein several inches ta a foot wide. 
The quartz is mineralizad here and there with galma, pyrite, md a 
Iitkle ephderite. The lower stripping sxposes a strong querb; vein 
ifor L lsngth of 80 feet. It ranges from 2 to 5 feet in width and 
is spprsely mineralized with pyrite. 

OTKeB VEm 
' 

altitudes of 8,400 ta 3,900 feet on the west of the bgb& 
kwmm the two small glaciers, on the edge of the dope above the 
w& gimzier, there am three parallel veins that strjlre northwest, 
E k g h m g  with the d w e & r n m o s t  vein and going northeast mwh 
has a s a ~ w l ~  &per dip to the northeast, which r d t a  in thnir 
joining at altitudes of about 3,800 and 3,480 feet. Th- veins in 
their upper parte are ia tha grsywwke, but they pass d m  amm 
the mnhd at an altitude of sbont 8,824 feet into the mderlyhg 
Tams C d  quartz diorita They are here caned Naa 1, 2, and 8 
veins for pmpxm of identdimtion. As expased within the Texks 
Creelt puvte diorite these veins are in gene& wholly barren or 
sparsely m i n e d i d  with pyrih but in the grsiprpacke they mrrrg 

,shoots mineralized with galens- and other sulphides. Rsmly, v q  
small Bhoots rninaralized with galena are found b in the veins 
within the Texas Creek quartz diorite. 

Bl-q 



Ths lower win, No. 1, ia e x p o d  at an altitude of a- 8,690 
tset by an qen  cut on the slope above the glacier. It N, 
40* W. and dip% MI0 m. The deposit here COW of a 7-foot 
6 m m d  zone in gaywacke with a vein 14 to 18 inchm wide in the 
hangkg wall mderately mineralized thmughout a EWh of 25 
feet. At the eoutheast end beyond the fma of the open cut the . 
veim pinch out into little stringers a quarter of m inch to 1 inch 
wide. The vein is covered for a space and then 86 k t  northwed 
of the face of the open cut it wmss a Cfoot dike of porphyry in 
the grsywacke where it is sparsely mineralized. Jnrst bsyond, at 
the contact of the graywmka with the m m  of Texw Creek quartz 
diorite, the vein ia offset about 7 feet dong a fisult that strikes N. 
80" E. In the Texas Creek quartz diorite the vein, for b vertical 
dkbnee of 20 feet bdow the contact, w n p  from 1 to 54% feet 
in width and is sparsely mineralid with pyrite and c h a l m p ~ t e  
and locally a little galena in the hanging walL At an altitude of 
abnt  8,800 feet a n a m w  stringer connects it with No. 2 min, 
which nt higher altitudes hes a steeper dip and lies b the northeast 
and above it. At the junction of the two branches there ia s msss 
of dcih with obnsidentble diseeminated pyrih. Below the junc- 
tion the vaim bnlg&s to 3 feet in thicknw and carries namw band@ 
mineralhd pdominmtly with pyrite bnt with a little d a t e d  
@em. About 55 feet veficalfy blow the junction. the vein splita 
into stringera; the one on the hanging wall i~ heavily minecalizd 
with pyritg. The vein extends down nearly to the foot of the 
glacier, at an altitude of about 3,440 feet, and is from 1 to B fwt 
in width Iwally, with included stringers of mwntry rock Sparse 
m a l l  pockeb in tha vein p e  mineralized with stringers p d  ,dis- 
seminations of pyrih, 
No. 2 vein i e x p o 4  in an open cut on the &lopa above the g l d o r  

at an altitude of 8,WQ feet. It is in graywacke, strikes N. 80° W., 
snd dips 65" NE. The mln is stripped for 26 feet above the open 
cut, ig about 20 inch= wide, and oontah  many mall lenrpes or 
&rimgem of isolid dphide averaging 6 inches in thicknew, Galena 
predaminateq with a little twmided pyrite and chdeopyrite. 
Bmasth the open cnt t h e  vein is spamdy mineralized and pa- 
amam m aplite dike* where it qfih inta ir number of stringem 
through a width of 334 feet and form onehalf to tbm-fourths of 
the total voIume. me vein then pama thrwgh about 10 feet of 
grnywadq becoming smaller in depth, to a porphyry dike. Only a 
half-inch &ringer enters the dike, bnt about 12 feet below the dike 
quartz begins to come in again, and 25 feet below there is 2 f t  
of milky quartz with a IittIe dorita and a few pocketa sparsely 
mineralized with pyrite and a tram of chalcopyrite. The vein is 



d below W dong the strike of the bgnd where No. 1 vein 
diepslaps miners- hoot. No. 9 vein i & to 10 inches thick in 
the p y w a c k e  j u t  above the eontact with the Texas && quad2 
diorita It h d w t  by the game fa& that oflmta No. 1 st  the 
conkt  of the gmywacke and Texas Creek batholith. In the Te- 
Creak quartz diarite the vein mngss from =vend inches to a foot 
in width ma iB p d c ~ l l y  barren. 
No. a quartz vein m u m  in the Texas b k  qnsrtkG diorite and is 

poorly exposed. It is connected by a narrow stringer with No. 1 
vein st an altitude of about 3 , M  f& and dips 60' N!E. near its 
junction, About 8001 feet in altitude above the junction the vein is 
about 60 feet from No. 2 vein, strikm N. 50° W. and dips 80' BE., 
ie 2 to 3 feet wide, and at m e  spot eontab a lYz-foot shoot mineral- 
id .vpith &gem of galema snd ~yrita. This vein was not trsced 
npwmd into the graywacke. 

A b d j  60 ya& east of the water in the gulch below the west 
glacier, at an Jtitnda of 3,100 feet, a vein of quartz 0 inch- to 2% 
feet in width is exposed. It strikes N. 30" W., dips 65" E,, and 
extends up the hillside far probably m r a l  hundred feet. It ia 
barren &wpt for g m d  I w l  patches with disseminated pyrite. 
On the edge of the bluff face above the wast glacier, at an aItitude 

of 4,000 feet, a vein in gsaywacke is exposed for B length of 60 feet 
by stripping and an open cut. The graywacke beds strike N. 7 6 O  E. 
md dip 50°40" S. ; Ithe vein strikes U. 10" W. and dipa 40" E. The 
vein is 20 to 27 inches thick and conskib of quartz with bands md- 
erstdy ~KI heavily mineralized with galena, pyrite, chalcopyrite, 
sphalerite, and R little pyrrhotita. These gulphides occur in widely 
varying rstios to each other. Some d e r i t e  and a little barite are. 
present. in a few of the adjacent quartz stringers. 

Several wins BM exposed along the ridge just west of the w& 
glseier. kn the first, gulch wegt. of the glacier, at  en altitude of 8,560 
feet, there is a k e d  zone mverd feet thick ia the Texm quartz 
diorite, with mveral small stringers and a quartz vein 8 inches to 
a foot thick =posed for a length of 150 feet. The vein strikes N. 50° 
W. and dips 45' NE. It consists of quartz with a little chlorite and 
calcite, Beams of pyrite9 and rarely a little galena. The walls of the 
vein are impregnated with pyrite and weather to s rusty color. At 
m altitude of 3,700 feet in the same gulch a quartz vein in the Texas 
Creek qu~rtz diorite has been traced for 50 feet by several mall 
atrippings, A band several inches thick along one ma11 is heavily 
mineralized with sdphides, predominantly galena, with some a m -  
ciated pyrite and R Iittle sphttlerite and clurlcop~te. P9'ite appears 
to predominate in the vein as a whole. A little tetrahedrite is also 
found. 



A short distsm w& of h w& glacierll a+ a ;~11l#mh of *4,@l 
feet, a vein in grap%cke is expod  f m  Xi feet. T h q r f i e p + $ ~ -  
&s of a f i d  zone that cont~ns  stfingera of q w h  and> a vein 
8 ta 10 inches wide ; it &ri kes W. Ma W, . and dip .40°-50" E. Some 
of the strhger~ consist of qu- with chlorite mad doib. Seams of 
pyrite and 4 1  shoots of solid sulphides, comprishg gdma, 
sphalerita, pyrite, and chalcopyrite, oecw in the v e i ~ .  Several h u -  
dred feet higher, just at the ed@ of an i o e W  gulch. there is an- 
other -red zone 3 to % feet wide in @raywllcb, with &ingem of 
quartz from a fraction. of an inch to.a foot wide. lb qua* Igin 
part heavily mherafimd wi&h galena a d  pyrite. The1 veins ,~M,EIX- 

pawl for onl3 s short length, as they pm.mdpr the ica in one 
direction and pinch out in the other. 

A boulder of g r a y w a h  w i ~  mar- d.Pbgem of qua* s m  
viaibIe f l a b  of free gold was found by Mr. Hummel, nt tbe f& of 
the we& glacier, but the place from which it crtme has I& been 
loeakl .  

KENO 

The Keno gtwnp comprhs 10 claims on the west sride of vFqpmn 
Q l d r ,  at an altitude of 3,800 feet, about 1% miles muth of the 
foot of the glacier. They were staked in 192.7. An mrdit 60 feet in 
length has been driven dong a qua& vein h Texaa Creek grmodio- 
rib. This vein etrikes N. 4 2 O  W. and dips 70°-M0 NE. It ranges in 
width from seveml inches to % feet, but the amraga is &om 8 
fo 4 feet. It hss been traced by trenches and natural aposures fop 
a length of 400 feet; and a &Bemnca in altitude of 380 feet. The 
6 a p p m  ta be ofl& by faulting at its nortbw& end, just 
befom it p a w  heath a glacier. At the s u h ~  one shoot of 
almost solid mlphide 25 feet long and m much as 7 inches wide 
m x r s  in the vein, m u U y  in its center. 0th &mih &ook w 
present. Except for these dphide ~hmts, the qwrtz n o d y  
carries only a little chamhated cubical pyrite, with loally mm 
disseminated barite. The dpbide shoots c& p&minantJy a$ 
plena but contain aLsw a little pyrite, chalcopyrite, aphalmite, and 
tehhedrita The d i t  hacs not reached, tb point W w  &he sulphida 
&o& that is expod  at the d a c e .  

, l - u ~ U  

The Juneau group comprise3 two clilims at atn altitude of 4$100 
feet, about half a mile northwed of the Sunset gxaup. Thew claims 
were staked by a man named Murphg, A large quah vein in the 
Texas Creek granodiorite mrigea from 3 to 6 f& in width md is 
reprkd to  have been traced by intemptad outcrops for 1m feeL 



The qnnrb is p ~ ~ t l y  d k y  white, with limonite h h g  
the fradmms artd m d y  s little stam of malachite. W y  there 
am mall Bhoota hewily mineralized with ehaleopyrite. The vain 
&ikm N. 40" W. and d i p  50" NE. A quartz vein mineralized with 
galena and pgTite ia also mported to crop out on t h w  claim. 

The Stmeet grwp comprises two claims on tha emst side of Fer- 
m u  Gl&m 2% miles from its foot, at an dtitnde of a b u t  5,100 
to 5,200 feet. They were staked by Murphy gt, Stevens. Two mineral- 
ized quartz veins a r ~  exposed here in t h e  Texas Cmk grandiorite, 
near aa isolatd roof pendant of argilEite and pywaeke .  Both 
veins strike about U. 50" W. and dip steeply to the northeast. Only 
a little surface stripping has been done. 

Tha upper vein appears to be e x p o d  at thm different p!ams 
md is thus traceable for a length of about 800 yards. At the south- 
east end t b  is s quartz vein R foot ~ d e  exposed for 10 yards, 
with local shoots modemtely mineralized with galena md pyrite. 
Northwest of this, st the second exposure, a quartz vein has been 
u c o v e r d  bp Barfam stripping for 10 yards. The vein rang- in 
width from 1 foot at the southeast end to 8 feet at the northwest. 
On the footwall or in the center there ia 6 inches of the quartz 
heavily m i n e d i z d  with galena and pyrite, and several inches on 
the hanging wall is similarly mineralized. Galena, predominates. 
At the northwat exposure there is a shattered zone in the Texas 
CFeek gmndiarite 20 feet in width, abut  one-fourth of which 
mukb of stringers of milky quartz. At the southeast end of this 
m e  them sm quartz stringers moderately mineralized with galena 
and pyrite. 

The lower vein is 84% feet wide in one place and averages about 3 
feet. It can be htd by interrpptd outcrops for 200 yards. Most 
of the vein is bamn quarkz with larally disseminated cubic crystals 
of pyrite. One lms of pyrite md galena 12 feet long and 4 inches 
wide was dimmed. Considerable barite is locally rgsodated with 

. the galena. 
E N O m E m  

Tha ISnginmr group comprises five claim on the east side of 
Ferguson Gkeier about a mile from its foot, at an altitude of 4,000 
feet. They were staked by Dominick Bemaqua in 1% 
The vein is in the Texm Creek granodiorite, with inclnded blocks of 

aediment very near the contact of the batholith with the argillite and 
fine-@shed p y m k  It s t r i h  N. 30°40" W., dips 60"-75" NE., 



md is e x p d  by a serim of surfme &rippine for a hgth  of 75 
yar& and a difference in altitude of 200 feet. The ~ e i n  ranges from 
1 foot to 434 feet in width but is perally from 2 to 4 feet. It can- 
gists of quartz with lorn1 shoots mbdemtely to heavily mineralized 
with mlphides. An sdit 30 feet long has h driven on the vein. 
In this adit the quartz is sparsely mineralized with Mebs of chalco- 
pyrite, cubic crystals of pyrite, little pockets of gakna, .and rare 
grains of scheelik The walls are slickensided. About 20 feet above 
the adit, in an o m  cut, the vein is 3 feet wide. A foot of the hang- 
ing wall is heavily mineralized with pyrite and galena and a little 
chdmpyrite, and the remainder of the vein is sparsely mineralized 
with' pyrite cubes and chalcopyrite blebs. me heavily mineraliwd 
shoot is short and pams into quartz moderately mineralized with 
pyrite and chaIcopyrite along both the dip and the strike. The hang- 
ing wall here is an included block of graywacke that appears like 
greemtone. An open cut 44 feet above the d t  expow s fissumd 
zone in tEe granodiorite 10 feet wide, with the main quartz vein near 
the footwall and occasional quartz stringers in the upper part. In 
the hanging-wall part of the main quartz vein tbm is a small shoot 
6 inches wide and 6 feet long thrat consists of chalcopgrite and pyrite. 

At an altitude of 150 to 170 feet above the adit a good ore ~hmt  
has h e n  revealed by two drippings. The northwestern stripping 
exposes the ~ e i n  for a, length of 25 feet, where it has an average width 
of about 3% feet and contains a ahmt 1 to 4 feet wid% heavily mineral- 
ked with galena and pyrite. To the southeast about 18 feet of the 
vein is covered, and then mother 35 feet is esposed by stripping, 
The vein here ranges from 2 to 4 feet in width, and the mineralized 
hoot  from 1 foot to 2% feet. The sulphides are galena and pyrite 
in abut  equal amounts. me wall rock of thk part of the vein is a 
block of graywmke included in the Texas Creek gmmodiorite. 

Assays of seven specimens fram the mineralized ishoots show gold 
to range from 0.04 to 0.64 ounce ($0.80 to $12.80) to the ton, dver 
from 7.6 to 26 ounces to the ton, and lead from 11.3 to 55.3 per cent. 

NOXTH STAR 

The North Star &im lias at an altitude of 3,850 feet, southeast of 
the foot of Fergumn Glacier. It was staked by Dominick Bervaqaa, 
The vein is a f i m e  vein in graywacke. It strikes N. M0 W. 
and dips 70" E. The graywacke strikes N. 60" E. and has a vertical 
dip. The vein is only &oat 50 yards, memred on the surface, from 
the contact of the graywacke and Texas Creek pnodiorite. It is 1 
foot to 8% fed wide, is e-d for a length of .60 feet, and consists 
of qwrtz with 1-1 shoots of galena and a little misted pyrite. 



MINES AND PBOSREOTB 11 1 

The Jumbo mining group comprises six  claims on the south slope 
nf the Weat Fork of Texas Creek, between altitudes of 2,500 and 
4,000 feat, about halfway between Casey and Fergum Glaciers, 
'She claims were staked by Kennedy & Pmvinse in 1925. The coun- 
try rock is paywacke, which forms a downward-projecting tongue 
into the granodiorite of the Texas Creek batholith. The strike af 
the beds is N. 85" E. and the dip is vertical. The mntact with 
the batholith at the lowest points is at an altitude between 3,000 
and 3,203 feat. Mherralization has occurred dong a shear zone 
driking N. 80° E. and dipping 75" E., which extends between alti- 
iudw of 3,100 and 4,100 feet. The vein consists of a breccia of gray- 
wacke with quartz stringers ranging from 1 foot to 3% feet in width. 
These stringers, which carry the greater part of the sulphidw, mnge 
Rom 1 inch to 2 feet in width and are well mineralized locally, 
kbough no seams of solid dphide more than 2 inches wide  were ob- 
sewed. The graywacke in the shear zone is impregnated with pyrite 
md a little chalcopyrite. The sulphides of' the vein are mainly 
gal* pyrib, and chalcopyrite. They are not continnous but oe- 
cur in local &ooh The win follows the general trend of an apllits 
dike. 

Another n-4 fissured zone strikes into the larger zone. It 
trends north and d i p  75°-800 E., is 10 inches wide, and bas 6 
inches of quartz minemlieed with galena, pyrite, and a little chal- 
copyrite and sphalerite. 4 

The Commonwealth gruup is a b u t  14 miles in a straight line 
southwest of Hyder, on a cmk about 8 miles north of C a d e  Creek, 
west of Round Point, on Portland CanaL The prospects lie witbin 
a n a m w  belt of limestone and schist included in the quartz mon- 
zonite of the C o w  Range. batholith. The metmarphosed sedimente 
are several hundred fmt thick and include interbedded qnaazite, 
dark-gray micamom xhist, and impure crystalline limestone. The 
belt is exposed in a gulch about a mile up the creek from the mast. 
A =row dike of mica lamprophyre is exposed at wveral p l m  in 
the - gulch; it cuts h t h  the quartz rnonzonite and the crystalline 
schist sriw. At an altitude of 580 feet an adit him been driven on 
this dike for 80 f&, &>tention being to crosscut and sample the 
walls for evidences of mmeralimtion in the schist. The dike is in 
qnadz momnite at the portal, but crosses into the ahid a short 
didmca within the adit. It strilies N. 30" E. and has arr awrage 
width of 6 to 7 feet. The walls of the d i k ~  at the inner end of the 



d t  consist of micacmu~  ahht and m-s of e p i d h  of contact- 
mdmuorphic origin. Above the adit a thick bed of quarhite with 
dkminated pyrrhotite is exposed, dipping abut  40" XE. Be- 
tween the quartz monzonih and the quartzite t h ~ ~  is a pocket-shaped 
aggregate of qua-, p e t ,  andl epidota. Oa the west side of the 
gulch a pegmatite dike Ges along the f00twaU of the extension of 
this mass. At one locality w& of this gulch so- of sphalerib 
.occur in an epidotic mck. The limdone contains nodules of pyrox- 
ene, much d k m h a t g d  tremolite, some quartz, and seama, m m ,  
and disseminations of pyrrhotite. An 11-foot adit was driven in 
the limestone on the east side of the guJch and axpad a d 
&ringer of quartz reported to yield gsld. A dike of mica lam- 
prophyre is again exposed in the gulch b& an altitude of about 860 
feet, where an open cut has been made ;long it. The rocks of this 
belt of SCW and limestone Btnve been metamorphosed by the intru- 
aive quartz monzronite ; tbe garnet-quartz-epidota masea are typical 
.of snch metamorphism. Weathered pyrrhotite gives the rusty color 
to the mrfacs outcrop. Molybdenite and seams ~ n d  disseminatad 
deposits of sphalerite m d  sparm chalcopyrite occur I d l y .  No 
mineralized shmt of any size has ban found, and exbnsive under- 
p a d  workings here appear wholly unwarantad unless something 
mom promising mn be discovered by surface prospecting. 

QEOIA)UIC PEECONNAIBBANCH ALONG CHICLAMIN 
RIVER 
4 

The writer is indebted to his assisht, W. B, JeweU, for the data 
on which the following mport on the p l o g y  and topography along 
Chickamin River is bmd.  

Cbickamia Rivsr ia one of the larger rivem of sonkh&rn A b h .  
It flows from Cbichmin.Gtlacier, whi& lies aboat SO milea from the 

and emptias into Behm Cmal about 16 miIes south of Wnuk 
River and 70 miles north of Dixon Entrance. M u c  Biver and 
Chickamin South Fork, its two main tributaries, join it a few d e s  
above its mouth. The smaU bay into which &a river flows is baing 
gradnally flied with sand and silt brought down by it. (;See pl. 3.) 

Tha main valley of Chickamin River is broad and Bat. TIXI rim 
flows in in braided channel with nurimmu9 mpide, sloughs, and a2lift- 
ing sasdbm. It is mbj& to sudden flo* md log jams are aom- 
mon, The river is navigable with a small boat m d  m t h ~ d  motor 
!for about 25 mikj  from Behm Canal up to the foot of ita cmyan, 
but only with p a t  diffid* and through the exemia of exteptional 
skill. The canyon is about 32 miles below the fmt of Chickamin 



Olwier; it ia about s mib long and hm a mabum deptb of 50 feat 
The r i m  boila thraugh it in a series of mli fdh and rapida This 
w o n  is- the FBBUIt of the river being fomd against the erteep south- 
gast d of the v d e y  by a great rock slide from the mountain an 
the amthwwrt 
A foot trail waa built by the United States FOR.& Servia in 1928 

fmm the lower and of the myon 13 miles to the fobt of Chi& 
Glacier, but i t  is now overgrom with tall ferns and bushes. Land- 
slides, windfalls, and brush have made it impassable in p l m  
Tsi+ have bm e& on mckaanin Glacier t6 mark the k t  
route to the West Fork of Texas Creek, but many of them fall afhr 
r short time. In 1324 the Forest Sewice built two diretchrn of foot 
traf 1, a b u t  2 miles apart and each about 3 mil- in length, stsrting 
fnjm B cable lffogsing over M u c  River aboutl 1% miles above its 
junction with the 4 3 i c U .  There is r Government cabin at the 
foot of the canyon and another at the foot of Chickamin Glacier. 
The flats in the lower valley of Chickamin River are heavily tim- 

hered with tall spruce tm 3 and 4 feet in diameter. A few hemlmh 
and mktonwoods &re present, together with the usual jhgle-like 
undwbrwh of devilYdub, blueberxy, sdmonberry, &nd willow. h 
protecM sreas, where the slopes are not too steep, the f omta extend 
continuody up to altitudes of 3,000 feet snd over. The valleys of 
the tributarg creeks are all heavily forested. The rivet flat above 
the m p n  is cooed with denm underbruRh but with v e v  few trees, 
chiefly mttonwoods, some af which are 1 fbot in diameter. The s l o p  
of the upper part of the valley are m v e d  in pmtmkd p k  as hi& 
as 3,500 feet with l a r e  hemlock and spruce tm md scatkrd 
cedars. 

The tqxqraphy along the entire len@h of C h i c e n  R i m  1s 

extmely rugged. (See pl. 10, B.) The mountains rise abruptly 
a h  the valley floor to heightrs of 4,000 to '1,000 feet. Prwtically 
bU them rnountai118 up to 6,000 feat are well rounded, but t h m  over 
7,000 feet in altitude we serrate. There are no long, continuous ' 
ridps; the rounded peaks are sepnrrrkd by steep-walled valleys 
Many of the higher peaks a1.e covered with fields of snow or ice. 
Ths dqpes up to 3,000 feet in altitude are everywhere extremely 
W p ,  at soma placea 50" or more. Some of them are bare of vageta- 
tion and have been grooved and fluted by ice action. Along the sides 
of the main valley are many U-shaped hanging valleys, from each 
of which p u n  a creek in a seriea of falls and rapids that may have 
sn ngpgate drop of m much ae 1,000 feet, Steep cones of rock 
d6bris m d  snow are found at the mouths of many of the gulches. 

Chickamin Glacier heads against glaciers that flow toward Nass 
River. It flows slightly west of south to a point nwr the h e d  or 



+he : W e  Pork of Texm Creek, where it turns  barp ply toward the 
northwest. A large tributttw, Through Glacier, joins Chickamin 
Glmier from the south-southwest at this turn. Thmgh Glacier is 
fed b y  many tributary glaciers and is mntinuous across a divids 
(see pl. 14, B )  with a glacier that flows for 15 or 2Q miles to- the 
muthwesh. 

A broad terminal moraine 30 feet high extends across the valley 
4,600 feet d-mm from the present front of Chiclramin Glwier. 
(See pl. 14, A,) This moraioe is now covered with alders mveraI 
feet high. Robert kndmws, of Hydar, dates that in 1902 the glacier 

within a vary few feet of the moraine. Malcolm Smith reports 
that the glacier retreated 600 feet between 1923 and 1925. 

The Chickamin River Valley cuts completely across the p a t  
Coast Banp batholith. On the muthwest flank of the batholith 
far 2 miles up i;he valley from Behm Canal the rocks masid of 
cryddline schist and injection gneiss with sparse intarcalakl beds 
of mmble. Them roch may be grouped together under the general 
tam " metamorphic complex," as they represent sedimentary beds 
which have been rerry&llized under stress and have in part been 
.inject& with aphb and pegmatite veins given ofl by the mderly- 
ing Coast Range batholith. The beds may belong to the P r k  
Rupert formation (Carboniferous or Triassic) as mapped by Dol- 
m a p  to the muth in British Columbia, but this amipment is far 
from certain. On the northeast flank of the batholith, along Chick- 
amin Glacier and 3% miles below ib foot, the rocks msist of 
tuffaceom graywacke with intercalated slate and q d t i c  beds 
that probably belong to the upper division of the Hmelton p u p .  
The. Coast Range batholith, behaen the mehorphic complex on 
the muthwed and the lit.kl~-altered beds of the Hazelton group on 
the mrtheest,  ha^ a width in this area of &out 80 miles. Tbe 
batholith mmprims a narrow band of quartz diorih on the muth- 
weat, s broad belt of granodiorite in the core, and a broad belt of 
quartz m~nzonite on the northeast. Throughout the batholith there 
are varying amounts of crystalline schist, the inclushs rhnging in 
size from small shreds to large blocks several miles long. Near the 
included hgmenh gegmatih and aplite d i l w  are common, and 
there are all gradations between dean intrusive rock and crystdine 

A =rim of dikes of dark he-grained lmpmphyre of the 

"Dolmage, Victor, Coast and 1mIands of BritUh Columbia between Dough8 Chsnnel and 
the Alaskan boundary: C m U a  Ueo1. B a r n  Summary Rept. for 1822, pt. A, pp, m, 
1m 



mriee spe8sartite cut all the other mks tbrovgboot the length of 
the valEeg and have a remarkably uniform northeast strike. 

On. P o d d  Canal, to the southeast, qwrtz diorib foorms the 
%outhw& border of the batholith snd quartz moneonite the north- 
& border ; but the core of the bakholith there consists of p n o -  
dioFiEe inkrbanded on a broad scsla with quartz monuwits and s 
little quartz diorite. Along Stikine River, to  the northwest: as on 
Chickamin River, quartz &rite form the southwest border of 
the batholith, g r d i o ~ h  the row, and qnartz monzoriite t.he north- 
& boder. The occurrence of quartz diorite 5 to 13 miles wide in 
*he southwest border of the batholith, of ganodiorite 15 to 85 miles 
wide in the core, and quartz monxonite 8 to 15 miles wide in the 
northeast bord.er portion therefore to be a gene& relation 
through kt least 150 miles of the Eeagkh of the batholith 

Westgsbal states that the bstholith is not a simple body result- 
ing from a single intrusion bnt a '' composite batholith '' that consids 
of materials of different composition intruded- in two or more dis- 
tinct staggs of an eruptive period. On the southwest border, in the 
vicinity of &hm Canal, he reports the se&~ to consist of 
{I) an earlier darker gnehmld diorlte, more m t o r h l  and rnstfer In mtcrop 
than the later rock, and (2) R light or dark gray gaeissoId diorl&, ooften b m d d  
and contorted but even then appearing masshe in the ledge, which fs by far 
the most ~ b o ~ d n n t  tgpe. * The transition from one variety to the 
otber Is sometimes through n belt of m r a l  hundred feet. On one aide wa 
have tbe later dlorite; then leolated masses of the mlier whlch b~+ 
come more and more abundant untfl they 'make a breccia cemented by inter- 

veinlike bands of the later rock; then these bands die out and there 
-Is the conttorrous mnsg of the older Mck.  

The rock referred to by Westgate as dioriie is dmribed by him 
elmwhere more specifically as quartz diorite. 

The writer has not men such definite evidences of successive intru- 
sim within the Got& Range batholith as those described by W e  
gate, but he has no doubt that the batholith is composite and that 
there were wccemive intrusions of magma. 

BLETAhCORpHfC COMPLEX 

The belt of the metamorphic complex adjacent, to Behm Canal 
m i s t s  principally of hornblende-quartz-biotih schist with spam 
beds of marble. Locally the r o c b  have been converted into injedion 
.gneiss by the intrusion af abundant veinlets of pegmatite, apliie, and 
glassy quartz. The rocks weather a reddish brown. The foliation 
strikes generally N. 35O-46" W. and dips steeply, though variably, 
to tho northeast. The innumemble pegmatite dikes that cut the 

mweagate, L. Q., The p l n g y  and mlneraI resources oi the area %art of Behm Cnnal 
~nBpubliabe8 maunmlpt). 



&id ape mmpwed of quarts, hornblenda or bioti@ and M i r .  
The felckpnr hc1ndm both digodaee an& potsssie mri&ea, Biatih 
flakes as much as 8 inches in dimnekr and hornblende m p t d s  BS 
much as 2% inches l a g  a m  common. Biotite i~ mnch more abandant 
than bomb lend^. Garneb are plentiful in some parts of the schist. 

A Iarp block of &ist nearly 2. miles wide and 4 miles long m m  
w i t b  the qnarh moneonita near the canyoa. It mkeer up mad of 
the m m  of the momtaia 4,000 feat in altitude just north of the 
river and extends a m m e  the river. It h sparsely m i n d z e d  I d y  
with the iron mlphides, pyrite and pyrrhotiltta This large bid 
has a north-mutb trend. It is not so inhmTy dbmd wa the rock of 
the metamorphic complm on the sout-bwest, and the bedding is- quita 
apparent on the top of the mountain. 

Along Behm Cand the mettsmorphic complex-includeas also qua* 
itic beds, anphibdite, snd m1cam-m eochist. 

On the mthd border of the bafholith the con- between the 
quarte diurite and the mhist is a zone more than a mile wide rather 
than a sharply defined line. In this contact zone the a m m t  of 
intrnsive material inereasas toward the northeast and the whist 
inclwions become fewer and fewer. The belt of quartz diorite is 2 
40 a miles wide. The x l m k  of samplm corte&d hem W= mf- 
ficient to afford dattt on the average composition of the belt; for this 
reason the average composition of qucbrtz dioritg as given in the 
table on page 118, is that, of samples from, tbe western portion of tha 
Coast ftsng~ batholith along Stikine River, where the rock i~ similar 
to that on Chickflmin River. Locally the percentage of qn- varies ; 
it may be as much as 30 per cent. Hornblende may b practically 
absent. The p l a g i o c b  is usually a n d h e ,  1ocdy oligoclaw, and 

from 50 to 65 per cent. The potaasic feldspars range from 
I ta 8 per cent and indude microgerthite, miml ine ,  and orth&sa, 
The orthoclw is usndly minor. The accessories include mapetite, 
apatite, titmite, and trace of zircon. T h  biotite and hornblende 
occur usually in practically equd abundance. 

The core of tbe batholith in the vicinity of Chickamin R i m  is 
mrnpusd of grmodiorite, which form a belt 13 to 14 miles wide 
from the quartz diorite northeast to a line about 4 miles below the 
moutla of Indian C w k .  Thoughout this belt there are large areas 

. of uxk that shows a m k g d  gneissic structure and banding and in 
pmt m b l e s  injection gneiss. This drucknre b e  probably re- 
aulted from the partial or complete disintegration and mimilation 
of belb of schist by the intrusive magmas m d  -titic mlutions. 
Smdl inclusions of schist are abundant. &me of the larger in- 



d ~ m a  are altered to p n t  maaxe- of garnet and epidote, locally 
with d i d t e d  pyrite and pph0tit.e. m y  the granodiorite 
givw plm to qasrtz diorite, but these m of qua& diorite are 
m y  nmnll_ and mmy of them are in the v i c i n i ~  of schist in- 

,. &&om. Some of the .wek rasulting from the ,intsdon+b&wwn 
the grmodiorita mngms and the schigt h the composition of quartz 
Iliorite. The average mineral compmition of the gmnodiorite, as 
determined by h i w a l  analysm on specimens from 10 diflemnt 
l d t i e a ,  is given in the table as No. 2. The p d c  feldspars 
include micmdine., microperthite, and orthoclase, but the orthwksa 
is reldivdp sparse, The accessory minerah cornprim magnetiteq 
titanite, and apatite, The plagioclaee is predominantly mdesina, 
mmmdy of n d i e  variety. 

The n o r t h d m  part of the htholith from a line about 4 miles 
below Indian Creek to the ebbstern ccmhct, 8 distance at right mgla 
to the banding of 8 to 14 miles, ia compmed of practically massive 
medium-grained quartz monzonite vary aimilnr to that near Ryder. 
The average mineral composition, aa determined by Xtosiwal anal- 
on qmimena from eight different 1ocsPitia along the river, is given 
h the table as No. 8. The plagioclse in the quarts momnite is 

' oligmhe. The ppdtaagic feldspar includes microcline, micmperthite, . 
and subofdinah orthoclase. The accesaarieer include magnetib, 
titmite, and apatite. ;Schist inclusions and pegmatite stringers occur, 
bat,* am m l ~ t i d y  sparse  aide from the large block of =hist 
near the canyon r e f e d  to above. 

The average composition of two specimens of pegmatite is given in 
the table as No. 4. These pegmati'tas occur within the core of pan- 
odiorite and grade inta coarse-grained mlusses mmnbling the quartz 
mmmnih of the djamnt Mt on the ewst. 

It seema ptobable that the quartz* rnonzonib is a hter intraaiun 
thnn the gnmodidte, though belonging to the same rnagmrrtic epoch m 
No positive evideaeas of intrusive relations were seen, however, though 
in a hurried recclnnaismce they might easily be overlooked. 
The lamprophyre dikes cut the batholithic intrusions. They are 

Xresh in appearance, black te dark greenish, and brittle, Under the 
micrampe they are found to consist usually of needles of b r o w  
hdxp~mde and very sparse biotite in a denae microcrystaIline a g p -  
gate of highly altered plagioclase with small amounts of potmi0 
feldspar and interstitid quartz. They urnally contain elm abundant 

af mll-erysEaWized magnetite. The plagioclase is largely 
andmine, with small .amounts of labradorite. The hornblende en- 
erally fmm from 20 to 30 per cent of the rock snd is extensively 
dered to chlorih. The plagioehse ia much altered to sedeite and 
csrbonstea. All the lrsmprophyre dikes examined were of the variety 

- ,. 



spwaa-t& except one, which cxmtkined abundant Wte, and only 
Tam bmm -hornblende. The d i h  a m  mbti~ely .inarrow, f e w  

I being more than 4 to 6 feet wide, and they have s ranaarhbly uniform 
strike* Of t b  many observed only one had a thet varied much 
from N. 50" E. 

M M  ot C a t  RMsm #stmsCuea alorsg Glafi!w~m ~ i ~ e r  

The p m m b g  trend of lthe Coast Range bntholith ia n d w a t .  
Along Chickamin River, especially in its lower portions, the foliation 
of the metsmorphic complex in the main belt and in the larger in- 
duaions has s strike that ranges from N. 5* W. to N. 50: W. with lur 
average of N. 30Q W. ; its dipp, though variable, is g e n e d i  a b u t  60" 
NE. The northemt dip is also common to the foliation of the Coaslt 
Ran@ batholith itself. 
On the northeast flank of the batholith the can- of the 

monzonite with the graywacke is imgulw and nd mom than 
jt p d e h  the strike of the dretk A large block of g r a y w d e  

m forms a, deep mntmnt into the eatat border of the Wholith dong 
Chickarmn Valley, forming Banded Mountain and extending to a 
point a h t  8% miles blow the terminus of Chiekamin Qlscier. The 
beds in this block strike predominantly N. 60"-90° W. CEm ta $he 
contact the dips nre vertical; farther sweg they am southwest. 

The m k s  of the Coast Range batholith, especially on the south- 
west, hsve & gneimid structure. The character of this struelam ie 
mch as fo suggest either that it has wigen f k  flow in the yet 
unconwlidated magma and is primq or that it is dm to inheritance 
from renction with schist inc1wions. The texture of the rock is the 
result of crystallization on cooling and not a£ dynamic &ion. The 
quartz manzonite ~hows only a slight gneissrc st'mcture and much less 
abundant inchsiom of schist. Ko evidence of crushing of Ithe min- 
eral pa ins  of the intrusive d was ~ e e n  under the microscope. The 
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, quartz and l d 9  some of the feldspar show strain shadows, but, 
that is 921. 

The.beds musk have been folded in pad before the intrusion of the 
Caast'Range magmas, which appear to have in part pnetmted the 
earlier rocks along thw h c t u r a l  planm. Qa the southwest the 
magmatic residual solutions permeated and very intimately injected 
the beds and, aided by the intense heat, changed them,to crystalline 
schist and injection gneiss. On the northeast, although the intrusion 
of the magma appeam to have b n  guided by the older structure of 
the beds, in the Hyder district at least the contact line shows the effect 
of block fracturing rather than penetration along bedding or foliation 
planes. 

On the southwest border of the Coast Rsnge batholith in the lati= 
tude of Chickamin River there is a beIt 35 miles wide, menstwed at 
right angles to the strike, composed of crystalline schist and phyllite 
with numerous bdies of intrusive quartz diorite. On the northeast 
side of the batholith, however, the area of metamorphosed rocks is 
relatively small and the metamorphism is of the local c a t a c t  type, 
The beds of the Hazeltan group a d j n m t  to the quartz monzonite 
have locally be& mashed, or more commonly foliated and re- 
crystellized, but for only a few hundred feet horn the contact in 
many ,pl~ces and rarely for more than a quartar of a mile; though 
slipht crinkling, pencil structure, or intensification of daty dmv- 
age may extend to greatar distances, 

The Wrightsaz have ascribed the greater metamorphism on the 
southweat to deeper burial at the time of the intrusion of the ignwua 
masses. Schofield" thi& that the difference is due to the shape 
of the batholith-ih vertical relations to the country rock--combined 

\ 
with a subsequent tilting of the Coast Ran@ block. Th0 writer is 
of the opinion that the grest belt of metamorphic complex on #e 
southwest is due to mntact metamorphism on a regional scale con- 
sequent upon the proximity of the Const Range batholith, which must 
everywhere underlie it at no great depth, as indicated by the abun- 
,dmt protrusions or cupolas of igneous rock that mre exposed at the. 
pr-E surface. The contad on the northea~t aide may, on the 
other hmd, b approximately vertica1, as Schofield mqpsb,  and 
therefom plunge down so abruptly that the zone of metamorphism 
is very narrow. me m e  of metamorphism is similarly narrow 
north of Juneau, where the west border of the Co& Range hthoIith 
is donWem very M p .  There saems to be na necessity for assuming 

Wright, F. Pl. nnd C. W'. The Ketchlkan and W q I I  mlnlns dlrtrictm. Alamka: 
U. B. W t  Survey Ru11. 84% pp. 67-88. 1808. 
a &hvUeld, B. f., and Haurnon, Beorrre, oo, tit., pp. W 6 .  



I- t&& of %he Coast Fhge block to q l d n  the ~phen- The 
h t e  metamorphian of fhe block of schist near tha.amyon of 
Ghiebnh Ever and of a similar block of country N& dong Wt 
River, htb within the core of the batholith, in to the ex- 
trame -metamofphiem of the4 belt of -m t rg  mclr -an ,the 
bdar of the WoIith, h-ver, ia not satisfactorily e q l a i r d  by 
snp of the mqpdiona mde,  

A Pew of fhe g l m q  qu& vain8 near the contact of the Conrrt Ranga 
batholith with the metamorphic complex on the m t h d  contain 
small amomta of pyrite and molybdenite. b w  yielda in gold m 
&Is0 reported from them. About 9% d e s  up tha South Fork, 
above its junction with Chickamin River, them is a lmge shear zone 
eppmximatdy 100 feet wide. It drikes N. 50" W. and dips 50' NE. 
This zone is miaem1iz;ed w+th narrow vainlets of mlid pyrite, and 
examination with .the m i m p e  revenled small mounts of chalco- 
pyrite and mngnetite. The rock of this sona weathers to B rusty 
mIor by whicb it crm IH traoed for miles a c m  the mtrg, with a 
difference in dtituds of at least 4?000 feet. In cart& ban& of the 
metamorphic mmplex within the batholith there ale d i w m i n ~ t d  
sulphideg d s t i n g  of pyrite, pyrrhotih, md chalcopyrite, but 
nothing of apparent value has been fomd within them. If pros- 
pecting is M e d  further, however, the whist blacks and their vicin- 
ilty and the shear zone should be m d e d .  

Four milea frm Behm Canal, on the north gide of the hver, there 
b s g I q  quartz vein &veraging 8 feat in width in the pmodiorite., 
It atrikw N. 80" W. and dips MI0 HE. Tho veh  ie dightly mineral- 
ized with pyrih and mdybdenite on the hanging wall. The claim 
is llsportsd to have been &&ad in 1900, but no work has been done 
an it. 

raaunm 

The Glacier grw~p con&& of m n  claim0 on khe north lside of 
B d e d  Mountain, at the foot of Chickamin Glaaier, kt an altitnde 
of 1,900 feet. n e y  were lomhd in 1928 by h d m  & $&onburg, 
.of Hydar, The deposit consists of numerow namw quartz mine 
mngiag from 2 inches to a foot in width, in g m e ,  wikh same 
andssitic tuff and b k a .  Banda of barren country rock usually 



in .W.~ne  between adjacent vehg which may be several feet apart. 
The vejns are heavily mineralid with ooamly crystallixed pyrite 
and small ltmounts of pyrrhotite, chalcopyrite, and very rarely 
galena. Mask of the veins seem to occupy two main Bets of cross 
f i m e s ;  one set strikes N. 50" E. and dips 4 5 O  SE., tha ather strikes 
X. 20' W. and dips 45' ME, The beds strike east md dip 60" S, 
The veins are cut by a dike of lamprophyre B to 4 feet wide, The 

, development work consih of 25 feet of stripping and 8 feet of 
tunnel. There i s  a log cabin on the property. Assays have shown 
80 cents in gold and 6 ounces of silver to the tan and 3 per cent of 
copper. 

81%-0 
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