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PREFACE. 

Though .sontheastern Aladm, becausp of its i rnl lor t~nt  mining 
iritereuts, wits one of the fint fie1rl~ in the Territory to Im in~restiptetl 
hy the Geological Snrrep, yet up to 1902 the work in thiy region 
Itad not ~dvnnced beyond tlie cursor;v examination of -me of the 
more importrink districts. In 1902 a topograpllic surrey of n small 
area near J~lnenu wns completed, and was followed during the next 
year by the poJogic mapping of the same nrea ant1 the ext~nsinri 
of a geologic rerennnisance over a cnnsidernble ad jncent r e ~ o n .  
The pl~blicatian of the reslllts of t h m  surveys a marks the fimt steps 
in the systematic investiprltion of this field. The present report em- 
bodies the results of the extension of these studies southward to tla 
so~ithern bo~indsly of  the Territo1-p. With its publication a prc- 
h i n a r y  statenlent of the mincrnl resources of the three most im- 
portant mining [listrich of solltheustern Alaska-the Jnrietti~, the 
NmgeU, and the Ketcl~iknn-will Elnve hem issued. 

The  main object of this puMication is tn meet the needs of t,hc 
mining engineers and lprmprctnrs, H ntl only so much of the generrtl 
gvolow has been incorporntrrl as is  nCcPwRry to the understanding 
of the occurrence of the commcrcinllg valuahle mineral depwits, By 
titis poZicp it is possible to prew~nt wme: o f  the wonnrnic results of the 
investipntions before the co~npld inn of the polopic studies, A more 
r.nmplete exposition of the genlop will b presented when the fielc2 
11ns k n  more exhaustively studied. 
Tn such a report only the pnernl f en tam of the occarrence of the 

ore bodies can be presented. A final nnslysis of 'the virions probIems 
cclr~ne~hd with tlre genesis nnd orrurrence of ithe ares must awnit 
d~tailecl wirreps. Such geologic. survt.>fs rnn& be preceded by top02 
gmphic mapping and hence can be c~rr ied  on only very slowly. This 
phase of the work has not k e n  negleci~d, for two important mining 
districts, Berners Bay and Icasnnn I'eninmll~. ~ R V C  been mapped 
topnpaphica1Ip, and the latter is being studied by geologists as this 
paper goes t o  press. 

4pmnr, A. C., The ,fnnvau  old Wft. ..llnRka, : Wriplit, r .  W., .h r~rrmnrlm~nw of 
Admlrrlty Jmland, Alaska: Bull. Ij, 8. Geol. Surrey Nu. 287, lnU0, 1G1 pp.. 37 pla. 
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TIFE KETCHIKhY AND mRAYG'EZIL MIY15G DISTRICTS, 
ALASKA. 

Ry FRED EUGENE WRIGHT and CTKARLFS w11.1. WRIQHT. 

INTTEODU@rlO'N. 

GENERAL STATEMENT. 

Thia report denls mainly with the mineral reso~~rces of the TC~trhi- 
kan and T r n n p l I  mining rlis4rirts. I~tat fin intmtlurtion, prrwnting 
R sunlrnar?? of tlw ~ ~ I P R I I  fnds rn far n~ known conwrning t h ~  
geology of tl~c. wCricl11. i s  nctrs.;nr?*. As  few (letailed studicg hnvc 
k n  m n r l ~  except th(w of ilidirict~~nl prospects und mines, the worlc 
mt~st 1w rcpnl~l n.; prrlimir~nry. Enrh ymr since 1904 n summary 
report a of t l lp  n~inin~ rIrrrlopnlents nnd ~eonornic rt-sn~irccs in the 
districts hns lmn j)110l i s l l ~ ( I  : nnfP on nrco~~nt  of these puMica tions 
and the ercr-cl\nnping roncli t iol~s of ihc mines more attention will 
be given in thi.; ptiwr to 1 I ~ P  ~ O ~ O E ~ F  relntions nnct chamcteristica 
of thp r*r r l ~ p i t s  thnn to thr rlcatnils of mining developmmt. 
Rtlild inp materials o f  rvotiomir vnl uc. inc111tIiug marble, granite, 
nncl rcment, n rr 111sn consi~lt~rctl 11ri~fl>*. anrl ntlrntio~l is directed to 
thrir iarrcnsiny: rommt~rcinl importnalcc. Th is  report and the re- 
port, 011 the duncnn ,qold IwFt by *L C. Spncrr 5 complete t h ~  prp- 
liminnry rlescription a€ tllc important mining rlidrirts of snzlth- 

+ cnstct-n AInslcn. Thollgh the rcsirlts ohlninml c111rfng the mpid rp- 

connaiiwnnce of this largo nrpa do not prcsent t l ~ r  mfinern~nts of 
cletniled work, it is h a p ~ d  that tlleir prewmtntion in ~ I I P  f a l l n w i n ~  
p ~ g e s  will give n fairly comct. impi~ssiori na to tlte (lidribation, 
cbnr~cter, nnil relative jmportanct! of the nm l m d i e ~  nnf? o w - l ~ n r i n g  
formntions in this section of dUaska. 

not11 f i ~ l t l  nnrl office wnrlr for this r~pclrt hne~. h n  cnrrid an 
under t h ~  rlimction of Alfrerl H. Broolca. uncl 10 him tlin writrm nre 
~ m n t l y  intIcbtet1 for many vnlrtahlr ~n,qwttions: they nm nllsr, 

u1111. r. S. nml. Purv~p Yo, Z5n. lfMl5, pp. 4 7 4 7 :  Km ZR4. TDM, pp. 3040: No. 31.1. 
Inn;, pp. 4 7 4 1 .  

* Hprnrpr, A. C,  Tbr Jnnraa gold brlt, Alanla : Bull. V. 8. Opal. R u r v ~ y  No, ?ST, IlIW1. 
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12 K E T C ~ A I Q  AND \-ANGEL& MINING DISTRICTS, AWSZCk. 

indebted to E. Si. Kindle and G .  EL Gitty for the study of nnd the 
reports u11 the fossil collections from this area. 

The mine atr-riers, operators. anti prospetow uf the district, with- 
out except ion, extended to the writers a most cordid ~mopmtion and 
many rourtesitss. which are ptef idlp acImowledged. It is not pos- 
sible to give the names of a l l  who have raided i t ~  this investigation, 
but the worlr ~ v s s  especially facihtatd by cTH~nes Bawrlen, of Ketchi- 
kan ; U. S. Rtlsli, of Rasaan ; 13. A. Eardly, of Dolomi ; J. L. I'arker, 
of &dley ; Willism R. Freeburn, of Mount Andrew ; Barton T3. Neid- 
ing, of Siblack; Henry IT. Nellen, of Coppermount; Charles A, 
Sulzer, sf Sutzer; TIT. McLeod, 02 Dall Island; Charles E. N a w n ,  
of S l iak~n,  snd Charles Nelsor, of WranplI. 
To TV. A. Langille, for& supervisor of the Alexander Archi- 

pelsp9 thp writers n r ~  indebted for the infomntion regarding the 
distribution and value of the timber in the regioli. 

PI ELD WORK. 

The preMnt reconnaissance embraced w, land area estimated nt 
14.500 qunre nlilw .sand includes the portion of the mainland e.xtentl- 
ing from Portlund Canal on the south to a line running due enst 

. from Capc Il'nnsh~w to the International Boundary, and those islands 
of tho m e x ~ n d e r  Archipelago mut11 of Frederick Sound and Pt~rn- 
11cr Strait. Tho Ketchiknn district to the south is separated from 
the 'Ci7range.ell district to the north by a line through Sumncr Strait 
around the north sntl trf Prince of Wales Islantl, do= CIarenrp 
Strait as far as Ernest Sound, up Ernest Sonnd, dong Bradfield 
Canal eastward, and RCPO* ;She mountain range to the Tnternationnl 
~ o d d a r y .  

Field work in  the Kctchikan district wns first nndertaken by 
nmks in 1901, and the observations included in his wport issrred 
the following p a r  were used as a hasis for the present invesiiptiori. 

Field work wns begun by the writem May 16, 1N.5. F. E. Wright 
started from ICetchikan nnd made a study of Rcvillagigado Isltlnd, 
while C. W. Wright nnd E. M. Kindle went to Juneau and from 
there, using a launch, ~is i ter l  the known fossil localiti~s, made collec- 
tions. and sturltecl the stratigraphic reIatians m Admiralty, Kuiu, 
md Icuprettnof islands. This work was conlpletd June 20, at which 
time the writers met at Ketchikan nnd were joined by Alfred H. 
Brooks. The entire pnl-tp then made R study of the geologic sectioq 
across the Coast Range ns exposed from ICctchiltan to the hcad of 
I'ortland Canal, and returned to ICetGhik~n June 30. %on1 July 1 
to July 10 Annette Idnnd nnd R portion of the east coast of Prince 
of Wales Island wore visited. 17. E. TTright remained in this region 
to make dettliled invefliptions of tho mining wens. while C. W. 

- - - -- . - .- . - 
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Wright ccmtinad the pneraI geologic mapping nround Prince of 
JlTnleq I~land.  The latter completed his work and retnrned to .TII~CILII 
August 15. and from this date to September 1 R  was ~ngaged in an 
investigation of the mines nnd pra~pccts in the .Tuneat1 r1istrict.a 
During the latter part of SepternhPr and until Octobr 20, 190.5, he 
studietl the copper deposits in the  rieinity of Capper hlountain. 
F. E. Wright contintled his work in the K ~ t ~ h i k a n  district md an 
August 31 went north to 71-rnnw11, where he rzl~~dierl the Cmst Range 
belt and ore deposits of t h ~  IT'rnnp11 district, T h i s  work mns com- 
pleted October 10. 190.;. 

As only three months were rle\.otwl to the field work in the Ketchi- 
kart and Wranpll di~ltricts nnd ns  mom thnn half of this time was 
urn1 at the miws, tlie polngic mapping l ind tn be pusher1 forward 
as rapidly as pnssihl~, nntl many important. f m t u ~  were hare!? 
toncherI upm. Kenrlv 2,000 rnilc~ of shorn line were ha*ilp tmv- 
e d ,  R R ~  the polopic mapping wns confincd principnllp to the ~-ock 
exposures nlong t hc! shores of I h c  islnntl nnd mainland. Tllm shores- 
am gen~ral lp roclry, fern s ~ n c l  haclles interrupting the contin~fitp 
of the ~ w k  exposiSllrPs, I~ft ,  ~9 it wns necessnT to  trnverse from PO to 
GO miles of coast l i n ~  i n  a dnp, only the broad g~alogk features could 
be noted, tmd widc nrens ill the central pnrts of the island still remain 
nnexplomrf . This work, especially lrlnl~g the! west coast of Prince of 
Wales Tslnncl, lves t n r ~ c l ~  hnmpered by tElc lack of charts, m d  it mas 
nmwsary to make n sk~tc l l  stlrwg. of portions of the emst line in 
conjunction wit11 the ~colopic mapping. 

During the lntter pnrt of S p t ~ m h e r ,  1976, and the first weelt of 
OFtoEwr, nfter t h ~  compl~t ion of the scnson's field work in the Sitkn 
rind Skaplray di*rirts tn the narkh, C,. TV. Wright spent three weeks ' 
in the lictehiknn district. inrestignting the mine deveEoprnr?nts. 

MAPS. 

The chnrts of  tbe Cnnst and Geodetic Siirrcy nntl tho resnIts of 
reconnuis~nnce surveys fronl 1890 to 1845 were used as base m a p  nrld 
found to be nixusate to the scale. S o  acmirata survey charts nlong 
the mest coast of Prince of Wale  Islancl and the adjacent isl~nrls ~ R V A  

been issued, nnd the puhlishecl m a p  of th i s  awn were fotind to ho 
inadequate and had to I.IP mpplernentd by sk~tch surveys made by . 
the wri t~m.  1Zs the Canst nnrl &odetic Survey hns now b e p n  
work in this mrea. pml rhnrts will won he avnilntde. Tlie rcllief 
has k e n  mapped in only the errstern part of t h ~  province, m h ~ r e  

-topographic surveys hnre heen made by tlre Cnnadian Bnundnry 
Commission. 

Three general maps nccompnnp this ~o111rns (PIS 1, IT. w ~ d  111, 
in pocket). *PI. I, R g~ncrnl map on a wnle of nbout 10 miles ta an 

'Wright, F. E, mnd F. K., nrplr? on pmprem* rrt tnrmttntlana of mineral mmnrcea 
of irlaslru : Rnll. rt. A. awl. Snrvrs Nn. 2R.1, InnR, pp. nt-40. 



inch, includes both the Ketchikan and Wr-11 districts and is 
compiled from the chnrts of the Coast and Geodetic Survey, supple- 
mented by sketch maps made by the writen. On this the geology llna 
been represented and aIso the loation of the mines nnd prospects, 
The scale of this map is not snfiriently large to include all the 
names of localities w f e d  to, tint these wilI be found on maps of 
larger wale. O n  the other two m a p  (Pla. I1 and 1111, which are 
contoured sheets of the mninland portion of the province, the geol- 
ogy is plotted in mom detail. The contouring of these sheets is 
taken from the maps of the Canadian noundary Commission, pre- 
pnred in 1SfE on a scale of 1 : TGO?n00, hut h c r ~  redliced to  1 : 250,000, 
or about 4 miles to the inch, which i~ nIso t'l~e ~ c d e  of the map of the 
ndjacent mainlsnd beTt to  the north n lm~dy  ptlb1ished.a The contour 
interval is 250 feet, each 1,000-foot contot~r I~ring emphasized by a 
Eie~vicr line. Sketch maps, introduced throuphont the text to &ow 
the pmitione of mining pr-rties, have been furnislied for the mast 
pnrt by the mine owners themselves 

LITERATURE. 

The fimt ~athoritstive information in regnrd to the p l o y p  ancl 
mincr~l  rcsotlrces of the TVramgell nnd Retchikan districts is the re- 
port of 7.V. P. Blake,t T \ * ~ o  mnde a reconnni~wncc of the Stilrine 
ltiver in 1803 and whose notes were mbqtiently pnMi~hcr1 ns n 
Congremionnl rlocument. 

TElc enrlp explorations of George M. Dnwwnc in 1888 plmascnt 
t,he first g s t e m ~ t i c  work n l m g  the Const Range in rw~lthe~stcrn 
AInskn. At this time Unwson made pologfc sortions R C ~ O F ~ B  f;he 
Chilimot Pt~ss and np Stikins Ri.r?er, and both his m a p  and geologic 
mords  nre vnluablc contributions. In 1891 C. WiEl~rd I I ~ y c s d  
nmplified Dnwmn"s st~itliea of the Coast. Range by an interrncdinte 
geologic section along Takn Inlet and up Talnr Rirer, thus riddling 
largely to our h o w l e d ~ e  of the stratigmphp of southeastern Alaskm. 

The following year investigations were qadc in the northern Imr- 
tion of soutllsastern h ln~krr  by IT. F. Reid and JT. P. Cushing,t who 
made a study of the glaciers and pology of Glacicr Bay in 1890-1892, 
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ant1 by TjTilliarn H. Dall a and George F. Becker," who visited south- 
ern Alaska in 1895 to study its gold and coal m u r c e s .  They dsited 
a number of localities in the Jnnmn and Sitka clistricts md along 
the coast ta the northwest, but at that time ~ractically nothing was 
known of the mineral resources of the Ketchikan and Wmngell dis- 
tricts. 

In the reports of the Harriman Alaska Expedition, which made a 
cruise along southeastern Alaska and westward in 1899, B. K. Emer- 
son and C. Palsclle "ubblished notes on the lithology and mineralogy 
of the rmks and ores from various points in southern Alaska. 

The most important contribution td the goIogy of the Ketchilmn 
district and the only extensive ,report on that area thus far published 
wtis made in 1901 by Alfred H. Brooks.# The same gear Brooks com- 
pleted a hasty reconnaissance northward as far as Skngwnp and 
thence westward to Sitka. In this report not only the areal and 
struduml geology of the Ketchikan distrjct is discussed in consider- 
aMe detail, but also a geologic correlrttion af this sect8ion with ot,hcr 
parts of southeastern Alnska, taken from his data ltnd that of pmvi- 
ous investiptom, lias been included in an introductory sketch of 
the geology of sonthcastern Alaska. In 1903 Arthur C. Spcnc~rJ 
assisted by C. 7V. Wright, made a st~idy of thc Juneau gold hl t, 
including the mainland strip from Windham Bay to Bernors Bay, 
and in tllc sarne yeRr C. W. Wright mado a reconnaiisance of the 
Parc~tpirie district fi to the northwest. During t8he years 1904 to 11M8 
the wl-it,ers have extended Ihe geologic remnnrtissance sapping so as 
to cover nearly all of southeastern Alaska, and each year a summary 
report of the results pertaining especially to tho economic develop- 
ment of the region has k n  publi~hed.~ The most cornpleto report on 
illasks as a whole is by 5Ifml TI. Broolrs~ published in 1906. This 
includes a description of the geography of southeastorn Alaska and 
8 correlation of the geolngy of tlus d o n  with that of other parts 
of Alaska and British Columbia. 

fl Dall, W. H., CoaJ und llmlte o f  .2lnskn : b w n t ~ ~ n t h  Ann. Bcpt. U. I. Geol. Gurwy, 
[)t. 1, 1898, pp. 783-908. 

~Beckpr. G. F., Gold ~ l e l d n  of suuthern Aln~Rn:  Rtgbteenth Ann. Rept. U. S. Gpol, 
lurvey. pt. 3, 1898, pp. 1-88. 

"Emeraon, R. K., Notes on t t l ~  uflhlltigr~phy oi Igneous rocka: Rarrlman Alaska Mx. 
, 

peditlon, vol. 4. 1004, pp. 11-66. 
fl  Prtlscbe, C., Notes on the ml~prfll* collected: Harrlmnn Alaska E W t l o n ,  v01. 4, 

1904, pp, 02-00. 
* Rrooka, A. H., Ketchllran mlnlng district: Pmi. Paper U. B. UmI. m r r y  No. 1, 

lQ04. 
Upenmr. & F., The Juneau gold bit: Bull. U. 1. Oeol. 8 u m  k o .  287, I9M, pp. 

1-1 37. 
Q Wright. C. W., The Parcuphe placer dldrl& Alaaks: B&. U. I. Geol. Snrveg No. 

238. 18M. 
h Wriuht, F. PI., and C. W., Rnll. U. S. Geol. S u m y  No. 2b9, 1806, pp. 4 7 4 8 :  Bull. 

IJ. S. Grol. Survey No. 284, 1906, pp. 30-51, 6 6 4 ;  Butl. U. 8. Geol. Survey No. 314, 
1907. pa. 47-72, 7M1. 

Brooks, A. H., Geugrnpby and p d a g y  of Almka, Pro:, PapPr U. 8. Geol, H u r ~ ~ y  No. 
4q 1908. 



tion up the center of Rrl l~et  RouurI and north of E)er Idand to the  rr*tltrr of 
BradUeld Connl; thenre iir nn cn.niltprly m o m  nlong Brameld Cant11 to tbe 
head thereof; then In n due t?nWrrly direction to the mid luterntttiurlr~l Notinrl- 
ury line; t b e ~ l r ~  nlonp: auld bounilnry llt~e It1 a mnthmsterk directIan tbraualt 
Portland C i i ~ u ~ l  nuh Cl~rrlnn~l Inlct to C n y  For : thence we?lt~rIy nlong firlid 
boundary lhe through 1)Ixon's E~ltrnrlc~ to a point due south of the c e n t ~ r  of  
Chntham Ftrails; thenre cltlc north fo tlir place of IwgtnnIng. 

Further order& tllnl nrtn wlthl~l  Imnndnria thus d b l i s h e d  hr linomh n B  
the Ketchlkan recordtnp; dlntrlct So. S. 
Ta he in force after Ikvernber 1, 1M1. 

Fhce 1921 rapid p r o p s  has h e l l  made mithn the.district, nnd 
~ v e r a l  large new mines have been located nnd developed to a produc- 
ing stap.  I n  1903-4 a 250-ton s m e l t ~ r  wns ~rerted at  Copper ' 
Mountnin, and in 1905 smelting apcrat ions b~gan. At I-Iadley, on 
liusnan I'pninuula, n 3.50-ton s r n ~ l t i l l ~  plant 1\-5s built in 1903-2, and 
liere also smelting of the ores bkptl  lute in 1906. The building of 
long trnrnways and wharves at  Xiblack, Skowl Arm, Karta Bay. 
JIetta Inlet, nnd other localities has p n t l p  incretlsd the facilities 
for mining. 

* 'rhs town of ITetcl~ikan, the official he~dq~~arters  of the district, is 
an the w e ~ t  side of Rerillagigetlo Islnntl and on the east side nf 
Tongn~s Karrows, It was first located in ISYR as R cnnnery site with 

' genrr~l trading stare, nnd in 1000 it Fas incorporated as e town. 
Thc town h ~ t s  now n population of nbout 1,200 and incl~rdm two well- 
equipped hotcls and several large outfitling and pnerul  trading 
~torcs. Ry steamer mute it i s  660 miIes northw~st  of Seattle and 240 
miles so;oulhen,4t of Juneau. Ketchikan, as it is situated juat 00 miles 
north of tllc southern lsoundary line, is the first port of entry and the 
last port af departure! for all vessels engaged in comrnerm in south- 
eastern ~11nskn und t hp. mrnrnerci~I distribnting point for  this portion 
of the region, Jh is connected 6p cable with Seattl~ and the principal 
ports in so~rthesstern Alaska. Besides the mining interests there are 
six snlrnon cann~ries, sa wrnills, and various other industries of com- 
mercial lmport~nce in the district. 

WRAMGELL MINING DISTRICT. 

Fort tVrang~11 was est nblishetl I I ~  the Rnssinn-,Qmericart Fnr Cnm- 
y n y  nenrly H hundretl ypnla ago nnrl reix-eletl its nsme from nnrori 
von Wrangell, the swond R1193ian governor. Fmm 1837 to 1547 it 
n7as a tmding p a t  of the ITnrlson Bay Tmding Company, which 
still has a station up Stikfne R i v ~ r  in Ilritish Colnrnbia. 

GoId wns first reporter1 on the lmrs of Stikine River as ftlr b ~ c k  
as l!W, and in 1863. word havi rtg 1wm rcceiwd at f f i t k ~  of this dis- 
covev.  the Knssian..i w~li  a n  espeditioti to Stilrine River to find out 
whet'tler these discoveries were ia Russian territory and to estnblish 
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the boundary between the Russian nnd . English poswssions. IT. P. 
Blake, an kme'cican poIogist, accompnnicd this expedition na n. 
~ lunteer  and made notes on the pologv of  the re$on nnd on the 
m u m n e e  of plncer pold. which livpre subsequently pnhli~hacl ns n 
Congreseimal document." Tki3 constitntes the first authoritntive 
information in repd to the minernl rmonr.ccs of soatheashni 
Alaska. 

During the early se\-entiex di.wovel.fes of plncer gold in the Cas- 
4ar district of British Coltl~llbin nttrnrtecl lt~indrerls of gold seeke7.s 
from various countrim to Fort IT'rnnpFF, whence they joitrney~l up 
Stikine River to nenr its sourre in t l l p  Chssinr rlistrict. This, how- 
ever, m.xs n long and difficirlt trip, nntl rntrny of the ~oltI  seeliem 
began pmspecting in t l r ~  v ir i~~ity  of W I - ~ I I I L V ~ ~ ,  snmp worlring north- 
mnrtl into the . J ~ I ~ Q R U  rlistrirt, 3line1x1 lrxwtions werp ~nndc in the 
following pears on rl~posits of roltl. ropyer, nntl silver-lend oresh1 ht~ t 
as n nlllole this w t i o n  remainrtl eemp~trntirely idle until tlie liIon- 
dike ~sciremsnt in H97-93. Then 'lTrnnpl1 n ~ n j n  became nil im- 
portant trnnshipment point, Iwca~ist! Stikinp. River twcerne one of 
the mutcs to  the interior. .It this time prospecti~lg was  pin ad- 
vancerl in fhlp f rnnypll {Fist rict, tliottgll wit11 little sucresg. In 
1900-190Y considernblr atbrlc \vns .:lone nrk the pold nnd copper rle- 
posits on m'mwnds1;i Idnncl 1y thc Olympic 3lining Company. A 
Inrge stemp nlill ~vf is  ~ ~ r c t c d ,  wlir~rvr..; yere built, and other slrrfnce 
improvemcnt's were made, bul opemt ions wem soon sr~gended, The. 
l,lTrangell district, tl-~ough it has not adrunced beyond the prospect- 
ing stnge, contains prom is in^ mineral deposit2 both nlon~ the main- , 

land and on fha ucl jnrpnt, i*ln~~ds. ,Se~eral salmon canneries and x 
Inrpe srtwmifl at  Wmn~ell  .c.onsl itute the principal resources of the 
district, 

'I'he tnwn nf TVrnngell, wit11 u population of nhut  1.000, including 
the natlives, is IfiO miles mutl~ of Juneau, is t l t ~  distributing point for 
the Wrnngell distrirt, nnd is nlso the ofici~l headquarters. It is  till 
tlw silppl~ port for the interior rninin~ camps of British Columbia 
tributary ta Stikint! River, nnd during the summer months a Emrge 
river fitearner ln~lres s t e t ~ d  trips between WrunpIl and Telegraph 
Cre~lr, 150 miles np the rivcr. 

The following Cnble shows the total metal p~oduetion f nr 1905 and 
1906 of the ores derived from the copper mines in the Re'tcI~ikan 
district. The secolid table sh~lms  the awrerage content per tan of ore. 
Outside. of the Tietchiktln rlidrirt there :re nn proilnvinp copper minm 
in southetlstem Alnslra, 

- - 
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Tula3 frn~duclfrrn fnm curprwr m4nrn bn thc Kctehlhmn district, 1905 and 1.006. 

I om. Total 

A r m y e  .r.r,nttrnt per ton trf om from aoppcr mdnra in tka ~ c i c ~ k a r a  dhtdccb, 
In05 and IOOR, 

Tn computing the rnl~te of the n l ~ t n l  content of the ores the nverap 
vnl~lqs of silver ant1 copper in 1905 and l9llG were taken, as follows: 
For 1905, silvcrzS0.OO4 per onnte, coppr=0.156 per pound; for 
1906, silvor=WFn.R7 per oance, cnppr=W.l93 p r  pound. 

Tho total copper production of the district pmvio~ls to 1905 is -ti- 
mtlted nt, b,GEX),OM) pbt~ncls. At 12 cents p~ pnand, the memp price 
of capper for tbat  period, the r ~ l l ~ e  of this is IFlR2.OW. These 
amounts added to t h w  for 1905 ~ n d  1Wfl give rr tc>tnl copper pm- 
duction of G,251,M3 poands and n total vdue of $1,184.2TR, 

The remnrkahle increase noted in the p r m d i n ~  tn'blcs from thr? 
mines in the TCetchlkan d&rict has brought this section of hlaska 
well to the front as a copper-producing region. Prnctically the fimt 
large ~hipments were made in the spring oh 1905, and since thnt time 
the production has steadily increased. The rise in the price of mp- 
per fmm an average of W.1.TR a pound in 1905 to an nvernp o f  $0.193 
a pound in 1906 has permitted the profitable extraction of copper 
ores of lower p d e  thnn those miner1 in 1905, snd hy the improve- 
ment in tmnqrtation and mining conrlitions i t  will possible to 
mine o m  still lower in metal content. In lgm there were I n  pro- 
ducing mpkr mines in the districts, whereas in 1905 only 6 were 
productive. 

There are onlp s few gold mInm in the Ketchikun find 7tTranpell 
di.tricts and their output has been ~ a m d i c .  During 1906 only two 
p l d  mines were prductive, thou~h fmm several othem there was 
a mnsidemblle o-ut in previous pears. B m k s  cstim~ted the totnE 
gold output in 1901 to be !3200,000. From 1901 to ths end of I9OG 
the production h m  the gold mines is mtirnnt~d st $120,000.. Thew 
amo~ints added to the gold pdnct ion from the copper nres, whirh 
i a  appmximuMp %110.0flO. fives a totnl p l d  n ~ ~ t p n t  of *fiARfi,OflO. 
The sill-er pduct ion  is ~stirnsted fit $?O,nCY) from the coppr ores, - 
516,000 from the gold ores, and about $4,000 from the silver-lead ares. 

h r .  
Copper. Oold. Bllver. Total 
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Southeastern Alaska embraces an ~~ of 11igI1 relief, u-hose domi- 
nating fentirre is the Coast Range skirting the. mninland on the md 
I .  I .  To the west it inclucies .Alexander ,'Lrcl?ipIngo, wit11 its 
rnRze .  of uvat~maps and nlrmerous islands. T l ~ e ~ e  islnntls nrn nlso 
of high relief, but in general the uplands fnl l  off toward the l'ncific. 
The l'acific Jlountain system as define(? hy Erooksa ern11racr.r n 
broad zone of runges lying paraI1el to the wuthern coast lint! of 
Alaska and form in^ with it- a curre concave tomnrtl the ~oubh. Of 
thew the C'oast ~ a & ,  the St. Elias Rangc, ~ n r I  thn Alcut,inn Ran* 
lie ud jamnt to flw const, whiIe the Alask~ Rnnge is inland nncl forn~s 
thc northern border of the system. I n  so~~tbeastclrn Aln~rkn tho 
fiystem inclt~dw the Coast Range and the *award group of rnoun- 
tainous islands of Alexander Archipelago. Thc snllie genertll flub- 
division into a m~inland Coast Range nnrl un outlying mol~ntnintlils 
belt, called tho Vancouver Range by G .  M. Dawson,Qcontinu~s into 
British Columbin, where it is more sharply mnrlted. Tho C o a ~ t  
Rnnm extends from southern British Colr~mbis into m ~ t  h~aatern 
Alaskn, it lies pnrtly in Alaska and pnrtly in Canfidn. To tho 
nortilwcsh it pawcs inland behind the St. Elias Range and t l ~ n c e  
decrtww in n l  tittrde, grednnlly merging into tha interior platean. 
A remaskablo fenturn of this range, which was nnt~rl 'by Dawsone 
unrl IlnyEs,d j~ t Ile uniformity of the, summit levels, which present tho 
appearance of a d i ~ w t e d  plateau. 

Tho mountain masws cornpimp the out.lping islands of &th- 
easbrn ,Vaskn, thou~h separated from the St. Elias Range on thr! 
north by C m  Sar~nd and not oropphically mnnected, arc fl10g;c- 
t~lly ~ i m i l a r  nnd, ea mrgpxted bp B~mks; may properly b cuns i i lcd  
tho msorrth~nstern rxtcnsion o f  the St.. Elias Range (PI. IV). 

From Dixnll Entrance, the southern limit of Alaska, to C m  
Sound, I clih?;t~am of 500 milm, the islands; and mainl~nd aw broken 
hy an intricate q d ~ m  of tmtemaysandfiords. Sorlle of thesbrencl~ 
fnr inland, I ~ u t  they f y t ~ e n t l y  ntn pnrnlle1 with the coast. Chathnm 
Stmlt, with its nod.EIiern extension,-~~nn Canal, is the longest finwl. 
J t  pa= over r h m  tfcgr*l.trs of Intitudc. n distance of 250 miles, ant1 is 
from 3 to 6 milerr broad with a denth of from 1.000 to 2.500 feet. 
This fiord trarersea tlw pncml  trend of the mountain ranges tlnd the 
bedrock stnlctnro nt nn nngle of a b u t  30° and in this ait~crs  from 

mBrookn, A. If,, Ueoftmphy an11 a ~ o l o w  of A l a ~ k a :  Prof. Paper U. I. Gml.  survey, 
NO. IS, IU00, 11. 2R. 

'Trnna. Itoy. Rnr, rnnnda, vol, b. uw. 4 ,  1C100, p. 4. 
a nrwnon, G. M., Rewrrt nn the nrfu of the 1<8mloop~ map ~ h e e k  B d t M  Corumbla: 

Ann. Itrbpt. Ctrol. H!~mc~,v r'nnnda, new WT., 'POI. 7. 1R!14, p. 10 B. 
WIIPPI* C. IT,, .\n rxpdltlon thrnoR11 tho Yukon dlstrlct: N u t  Gmg. Mag1 w l  4. 18112, 

pp. 4-24, ' 

* Op. clt, h Dm 



ilw oLl~r \vutereot~r.*~, wliivli  PIIV tbit l lul-  I I ~ I ~ ~ L J ! v I  to t h a m  ~ m s t .  lit~e a t ~ d  
trend of lllr l w k  Imls or cllt tic-nm t llel~l i~.reg~zlarly at. nl~rcl~ great~r 
nngles. 130th the p l o g y  rrntl the topography indicate that the pqi- 
tion of Ljwn Canol nnrl its southern cxt~nsion, Chatham Strait, is 
d~terrnirled 1g a Pine of faulting (PI. XV). Other jmprtant fiords 
am Port l~nd Canal (1'1. \', A ) ,  Clarence Strait, &hm Canal, Takrt 
Inbt, llnrl Glacier Bag, each of which has its own chamcterish~ 
Thee ievate~ways, which am long, narrow, deep arms of the sea ex- 
t cn t l in ,~  fnr heck into the mountains, have Imn aptly compared wit11 
tride, .sl01171~' flawing rivers. The flow varim wit11 the t i t l ~ ,  the rirse 
an11 fnll n v ~ r n g i n g  nbout 15 feet and causing strong eddies snd rur- 
rents bct wwn p~riotls of high and low ~&ter. In sor~lhcnrtcrn Alaska 
thesc inlnnd pussupcs are k~lomn locally nnt us fiords hut ns mnthls, 

' 

sfmits, ililcts, coves, hays, sounds, and arm5 They nrr! a distinctive 
ant1 darninr~tir~g featl~ce of the  count^ and furnish both ~ f f e c : t i r . c !  nnd 
safe ror~tes t3f coraml~nication between diflerent p i n t s  sf n region 
which is otherwise rnollntainous and dificuEt of accer?s. The (opop 
raphy is sn rough and uneveo that only at p e a t  expense nntl in 
favored lacalitim mn even w a p n  roads be canstructed and r ~ i l r n a d s  

+ of m y  Iengtl~ can hardly be considemd. The fiords, how~w~r,  not 
only are of the p h - t  v ~ l u c  as highmnys of romnierw, but p o s ~ c s ~  a 
great commercial a c s t  in the irnn~enq~ q~tnntities of fish, ~apecinlly 
salmon, halibut, and herring, which thmng their waters at  cEi ff~rrnlt 
=awns of the p a r .  The wit11 whirh transportation ciin 1m 
effected is alw art important factor in mining operations and the 
larnlwr i n d u e .  

GENERAL STATEMENT 

The area considered in the p m n t  rcprt, the TCetrhikan nntl 
WmnpH districts, is locnt~d at  the so~~thern  cnrl of t h ~  , l l r~skr~ pnn- 
handle: i t  lwpjns at  Portland Canal find i -  limitrd on t h ~  north Zly 
IJretlerirk Snund. Tts total land nmn appmximntan 14,500 q u n l w  
rnilcs, nboat one-third nf which is incll~rl~rl in irlnnds. Of these 
Prince of lfTn'de.s Islnnd is the largest, and ifovilhgigxlo, Kupmnof, 
and Kuiu islands ut t  next in size. 



Wed to their original profiles, there would be an u11duPating ssnd 
warped surface sIoping paduttlly seawnrd from the center of the 
-@ 

The land forms over the entire area indicate un intensel:: ghciated 
+on which h s  k e n  but slightly modified by water a x i o n  since 
the glacial e p h .  At the time of the maximum ice flooding, during 
the glacial epoch: the ice sheet covered the whole area with the excep- 
tion of isdated lugh peaks which can be rmgnized at present by their 
sharp, m a t e d  o~~tlines and lack of glacial roanding. Erm nt the 
present time of glacial drougl~t a number of small ice fields are still 
within the &st Range k l t  of this area, locrttecl above snow line and 
sending small tonpnes clown the vaHeys even to t ide water. The spe- 
cial f eatnres of &cia1 sculptt~fe, as U-shaped valleys, fiords, glacial 
ermt ics, cirques, hanging ralleps, double cliff  slop^^, tn~ncat  ion of 
spurs snd terldencp toward perfect alignment of cliff bases, glncial 
grooves and s t r i ~ ,  and ~ P o u e a  nmtonnL:c.s, :Ire developed l o  n remark- 
able deiegree wiWin this area. The noticeable absence of momines in 
such an area of extensive glaciation is due chid9 to the peculiar 
&eepness of the mountain aud valley s l o s .  hfariy of the fiords: are 
floored bg sand ~ n d  grave1 moraines and are frequently partially 
choked at. their entrances liy moraind material. Among the higher 
mountains inland small glaciers are present, and in I.+ Conte and 
Thomas bays they extend to tide water, but. none wepe observd on 
the adjacent islands. 

Forelands occur lmally QPE. V, A ) ,  but are of small extent, and the 
ody large -areas of level land in the region are at the mouths of the 
greater watercourses, notably at the mouth of Stikine River, where 
the counteraction of the tide and stream ff ow has mused the deposition 
of sands and muds and formed broad tide flats. 

Peninsulas and ishnds adjacent to the mainland are separated by 
deep, narrow fiords extending many miles inland. Clewland Penin- 
sula, the largest of these promontories, is 10 to 15 miles wide and 
contains mountains whose s~immits reach over 4,000 feet in elevation. 
RePiUagigedo Island is sppnmted from the mainlnnd by Behm Cannl, 
a narrow, steep-sided fiord, which slirrounds the enstern half. Its 
mountain tops range from 2+000 to 4,000 feet above wa Ievel. Gwrga 
and Carroll inlets and Thorne Arm dissect this island ant1 border nar- 
now promontories a~hosc altitudes rsach about 3,000 feet. 

The mainland beIt, i s  intricntely dissected l>y naprow steepsided 
valleys heading in mounttrinous canyons, many of which rtre filled 
with mow, or in glucial cirques, many of whic11 contain m a l l  glaciers 
or patches of ice. Tlie initial descent of thew  alleys js  steep, the 
streams often fornling knuti ful  wnterf~lls of g r e e t  vr>lnrnr nnd * 

power. Tributary creel~q or rivers enter from h t l b  sides the valleys . 
' 1  gradually widen, and the valley ll001.s L~corne covered w~th  n p v e l  
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Tn the fo1Jowinp table HII  eatilr~nlt* is given of the a m  of the main- 
land and of the lurger inlands In each district: 

Ketchlkaa d f M c t :  Square mil- 
Jlalnlanrl -------. --. . - - - - - - -  -. . d* KII , 
l~lnlldFI n v w  1{m squnre IrlilPA i f1  IrPn : 

I ' r l l m  of Walm 14ln11d 2. RtKl 
RPY bllnpla~lln 1 allitill.. - - . _ -  _. _ _ _ - _ _  . -_. _ _. I, 12fI 
Gnirinn I~httid,-. -_.-____----------_-_-_----.-.. .. .. lK2 
A n n ~ t t ~  I*I:lnd --. -. _. . --. ------ --  ----- - -. - - -. -. - . . --  1x3 
Val1 I~ land  -------. -------_-_-__--.-_---____ . .- .-_ 273 
Knsciuekn Idand -_----_~----- ----- ----- - --. . --. . - + - -  1431 

Totnl of !l*nnda %)!an 1CKl (Fegnare mil- In ~ r p t t . .  - . .- - - 5:lO -- R, 270 
Wl%rIgPl~ di9trIct : 

1l~ l t~ t t111r l  .. -. - - - -  2 S M  
I R I I I ~ ~ R  01-er 1 lYl quarP ntilw In z m  : 

I i ! ~ ~ l ~ r n l ~ c * i  Island-_ - _ -  _ --- -_---. - A - . . . . - - l .OMl 
Kutu Ialrbnd - -  - _ -  .-___ . . ----.. - . 731 
AIEtkof Ialantl--__. _. -_.-._ .-. . ... .. -. . . - - 21 UI 

Wrniip?ll I~Fand--. _. . . ._ . . . . - - . . ._. .-. ?-! 
EtoIl11 I ~ l ~ l l d  -~ - - - - - . - - - -  :su1 
Zflrpmbo Islanrl--- . _. .. .-- .-. -.-. . . - -  1W 

Total of Irlnnds less tl!nn 14lU Fqtrnrrb 11rilra !TI r:m. - - -  I T ( +  
- 5,130 

Grand 14,r*KI 

MAINLAND BELT. 

TIle rnnin~nnd belt include,.; tlw rnuinlrnd ~ I I P R  nml thp  islands which 
lie east of 11 Jirlc ertmditig fmm Dixon Entmnce through Clnwnw 
Strait. and Dunran C ~ I I R ~  to Frcd~rick Se~lnd.  Tn genrml n s p t  
the topographic chnmctrr nf this ea~tcrn portiorl d i f f~rs  but little 
from that of the other portions of the Conet Rnnp, province io the 
north and $oath. T ~ I P  niol~rit~inq rise ~brllptly, fit mme plares in 

" sheer difls, from tide wntpr to elerntions of 3.000 to 5,1100 feet, nnd 
Ihc peaks fnrtl~rr inland rcnch aItitudes of G.000 to 10.000 feet. These 
~nnnntain ~ I I I S P ~  are madr up ewntinlly of the imrnen* bntliolith~ 
af the Coast I I r c n ~  garanire, a and f h ~  lend fenturps nre clhiwl(4 on R 

corre~pontlingly 1~roud smle. Owing to the mod@ of fnnnntiun nnd 
physjnigupl~icb rli~reloptalrnt of theye mountains, t b ~ r e  is f r q t ~ e n  tly u 
decided luck o f  hd-rwlc rontrol of the I i n ~ s  c:f rlrninap nr crwian, 
TI;OII~II  gl'ofor~ntllg d ikwct~d, the rnorrntnins d~orr. n not~hle trnil- 
ency to uni formity  of elevation in the crest lizics of  tlreis srtmmit~ 
V ,  1. Thew summits nre am?uallp broad and somrwhat flnt wit11 
gently arch~ct bncks, and if the intervening precipitous vnllep werc 

- -. 
' Spe p. €1. 



GENERAL MAP OF SOUTHEASTERN A U S K A .  
Sharving mietne dlitncn mnd m r m  covsrad by ~ e o h g i c  -a in thir wh 





Ilivrr. Thu wehi b~-a~ lc l i  of Ilrllnl C?:IIIZII ih lIHI'I'O\V H t. tirht, tlleii it 
takes a southwesterly coulBse uild ~viderfi into a sound with mzmy bays 
entering it. Among tba smaller canals are WiIlard Inlet, Salrat 
Inlet, noca de Qusdm, and Bradfield Canal on the majnlt~nd, anti 
Thorne Arm, Carroll Inlet and George Inlet on Revillagigeda Idand. 

SEAWARD ISLANDS. 

There arc no topoo~npl~ic maps of Pririce of Wnles, Kl~ju, or Rup- 
? 

rwmof islands, and little is 1;nown in detail of illeir valley courses or 
the trend of their mountain ranges. The share line has been cam- 
f~ l l ly  mapped along the enstern portions of these islands, but much 
remains to be accomplished along the western coast, notabIy on Prince 
of IF'ales nnd Kuiu islands. 

Prince of JITales I~ I and  is SO miles long and 30 miles wide; its 
shore line is i n d e e d  by ilumerous bays nrld inlets, which are chnr- 
acteristic of the miire coast, It is sepnrated frtlm the mrljnlai~d hy 
Clarence Strait, a deep channel about 4 miler wide, nrnninp north 
and south. Portions of the west coast are directly exposed to  the 
Pacific Ocean, but most of it is protectcil by the small s e n m ~ r d  islands, 
the largest, of which is DaIl Island. Viewed from the chnnnels, 
Prince of Wales Island presents a mo~mtainous mass of very irregular 
outline. Its relief, however, is less rugged than that of the, main- 
land or of some of Ihe island? to the north, such as Baranof Island. 
A low pass across the drtnd, 4 miles long and less than 150 feet in 
elevation, connects the head of Cholmondeley Sound on the east mith 
the head of Hettn Inlet on tile west coast. Another puss, G miles 
tong, unites the ~ o u t h  r.rm of Gho!mondeleg Sound mith Iclakas Inlet. 
The head or T~e lvemi l e  lk~h~u also is curlnetted will1 Big IXurbor 011 

the mest coast by a portage several miles long. Numerous lakes occ11r 
inland both in low-lyiilg ralle\-s nnd in basills from 1,W to 2,000 
feet in elevation. TIlc rnr~l~ntain summits range in height from 2,OOC) 

lo  over 3,000 feet, tlie 1ligbe.t h~i11p Copp~t  JZonntain. 3.800 feet above 
sea level. 

Still less is known of Brlpreanof Islaud. O n  its north end nre two 
small mountain ranges : the one nnl.theast of Iinlre village hns snm- 
mits reaching n1t.itndes of 3,000 feet, and the other, the Rohemian 
Range, just wead of Poi%age Bny, includes penks 2,500 feet in elera- 
tion. The soutllern end of the idand consists o f .  low-lying hills 
rarely exceeding 1,000 feet in dtitude. low pass from the head of 
Diancan Canal to Portage nay nearly separntes the eas+en~ from the 
western half of the island. 

Kupresnof is %parater1 from I h i n  Island by ICeh Strait, an 
irregular tide-water passage, through whir11 only small boat,s can 
pass. Thiu Tsland is d w p b  dissected by bays, which ahlost divide 
it find give it an extremely irregulnr shore line. At the head of I3:ly 



wash consist in^ largely of gravel, oobblmss, and bowldorx of granite. 
AE. the flatla i l r c ~ ~ a w s  tlln gravel beds become &per and wider and 
tho stream Elows nrn~lntl tIia flainks of precipitous mountain spurs and 
enters the sen at  the h c ~ d  of some tidewater inlet. The tide Rats 
I I ~  these points are usually wide and are composed of fine sand and 
mild, the drpth to becl rock king probably several hundred feet. 
They extend into the channels for a short distance beyond the low-tide 
line and there end abruptly* Depths of 50 to 100 fathoms are com- 
mon in these inlets a shnrt distance from the shore. 

The largest of t h m  valleys is t h ~ t  of Stikine River (PL YI) , which 
rims in British Columbia, c m w s  the Coast Range mountain divide, 
and forms. R drainagc v~ l ley  for part of the inland plateau. Its 
numerolls branches interlock (1) with the hesdwaters of Taku River ; 
(2) with the &reams flowing into the Yukon to the northeast; (8) 
with the streams tributary to Dease M e  and Dease River t o  the 
northmmt, R prt of the McKexuie River drainage ; and (4) with the  
btreams flowing sonth into Nass River. The upper valley of Stikine 
River, which l~ere flows in n soutl~westerly direct.ion, is broad and 
slopes at low mgles. It changes, however, to a canyon as it begins 
to traverst! the Coast Range, and in Kloochman rrnd f i t t l ~  canyons 
steep diffrs rim abrnptly 1,000 feet or mom on each side. Below 
Kloochrnltn Canyon the river changes its course from a southwqterly 
to a general southerly direction, and 20 miles from its mouth it bends 
sharply to tho west. Throughout its course in the molmtains the 
effects of ice sm1pture arc visible and dominate the landscape. Sev- 
oral large glaciers, notably Flood Glacier, Dirt Glacier, Great Glacier, 
and Popof Glacier, still occupy tributav valleys and can be observed 
from the main valley. Stikina ltiver reaches salt water at the head 
of Stikine Sound, 12 miles north of 7 V m p l 1 ,  where a wide delta has 
b n  formed. 

Among other river valleys are those of the Unuk and Chickamin, 
both large rivers and next in size to the Stikine. Their source, how- 
ever, is on the western dope of the mountain divide and their valleys 
are mom or lew canyonlilre to thc sea, a distanco of 1- than CO miles, 

The seaward ~xtension of many of these valleys is represented by ' 

tide-water channela or fiords, The largest of these in this region ia 
Portland Canal, which extends inland 150 miles, mi th an easterly rrnd 
then northerly course (PI. V, A ) ,  It i ~ ;  only a mile or two in width, 
from 100 to 200 fathoms deep, and the mountains rise to elevations 
of 4,000 tcl 6,000 feet a, ~hort  distance inland from its sideis. Bear 
nnd Salmon rivers enhr at  the head of this canal. Next in size is 
B e h  Cnnnl, which bmnchm west and wuth fmm the mouth of Unnk 
River. The southern branch is much bronder t h ~ n  Partland Canal, 
and ~ievernl smaller river valleys and inlets are tributary to it from 
the east, ns Smeaton Bay, Rudyed nny, Wnlker Cove, and Chieframin 
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KLOOCEVAP! Ci\?!YCN, STlKlNE Rl'JER 

Mew nonheari tclward the e3rtern cnntazl of t l a  C o e l t  Rnnga in::usiues. In lnn d~stance  I S  a bisck band niarg811i!es dlpplnq away fnlm rnr  e.arrrft intbv.;lul nnrl uv*rlzle hy a 
whhte bxnd of Llmesioue. 
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CLIMATIC Wh'nTTlOYS. 

of l'illnm iq  IL l~wtagv 1 111iIv i 1 1  I P I ~ ~ ~ I I .  ~vlhicli  I . I ) I I I I W ~ S  witlt  l'asrt, 
Uatntlcw uri tlrr ewt sirlu t r f  t Clc islnucl. .\ootBrr Fan\+ pum ertemL* 
from t llr hmd of I'nrt .tamden to Tllreenlile .Irm on the w~lthenst 
side of t l ~ c  islantl. Snlnll mnuntninous areas were noted a11 the west 
m r t  uf R I I ~ I I  Tsland enst of 'ITashin$on lZnp ant1 on the two p n i n -  
m l a s  fnrmirlg tllr sontli entl nf the island. I?em of the highest peaks 
exceed 2,500 fwt in clcvatinn, find tlw moilntnin summits RW p n -  
~ m l l y  lescl tlinn 2.000 fert. 

Ia g~~~ ierr i l  lrotli ihr! L V I I I ~  o f  f h ~  rnlleys nnd the trend of the small 
mountnin nanpn of f lww ol~ter islnl~rls curlfornl to the ~~nrlertying 
mck siri~rtirw. whirl], lllns l e~ .~vIy  contml l~ l  the erosive -procems. 
T~IP iritmsivr ningscs ihnfl uptilrnet1 etlges rtf resist an^ schists and 
l im~Flthn~s  pcmist, al,o\.t t l l ta  p*riernP l e ~ e l  tlnd form the hills. ridges, 
nnrl momi t a  i 11 p~nlrs. Tltr llrribs of soft shales, sf~nrlstones, nnd less 
wsistnnt nrr.kn are rnnrltcrl I? lnwlnnds, dci-p rnllcys and d~annels. 
No glnriclrs or i r b ~  ficlds ntho now on ihcse islands, but evidence of 

fnrmcr plllcint ion is evprjtw 1iel.c pmsmt. On l'rince of Wales Islnncl 
b n s i n ~  w o u p ~ ~ ~  1b-y  ~ l t l c i ~ t l  netinn nnfl 11ow filled wilh lake;: orrtlr nt 
~ l evn l ions  of fl00 to 2,000 f r e t  i n  tlir: vicinit?~ of Copper 3fomnhin, 
and ilm ~ur'rv~~ntling mauntn ins, corn pow I es~eientjallp of p n i t e ,  are 
well roi~ndrtI 1111rl h j ~  ve r > l l  ~ J I P ~ I  illnn!* l n r p  lm~rlders n,hicli are eri- 
dcntly errat icg. In tlw Klnwnlz Jinnge to the north are several clearly 
defined g l n c i ~ l  cirqur~ cnnt nining smnlf ltlkes n l ~ t l  stirrounded by more 
or less jngC!ed crest 1inr.s. 111 thr roc]< exposurea along the tide-wstpr 
c l i~nnols  Krooves mcra nbwrv~tl in i~ few p l ~ r e s  which map olso be 
attributed ta glaciation. Similnr phenomena wcre n o t ~ d  on Kuiu and 
Kupreanaf idancln. 

The const I i n ~  of thme islnnds is broken l)p Imps, corns, and cIlnn- 
nels. The hpdrogrnpl~ir rnnpi of this nrea show rlurnemtrs excellent 
hnrlmrs nnd nwny prclteclcltl chnnnels n~l\icli fnvor mnvigntinn. One 
of the strjkinp f~aalures is Zhc slarllln~\~.n~ss of msr~p of the bays nnd 
.channels ss cnmpsrerl wit11 the rleptl~s tlntett in the fiorrk o f  the rnnin- 
land belt. , \B in ,  the riwr d ~ p w i t s  nt  the F11'11Cl'i~ (I€  1 ) ~ ~ s  linve n 
p d u a l  slope nnd do not clwi.pntl nllruptly into dccp wntcr n short dis- 
tanw from the sliore. ns do the tidp f lats nlonc thr* mninland, Th~.w 
facts and the topographic ntbsr*n.stiot~s tcrrrl t.o slio~j- rhr p e n t t r  n i l -  

ranee in t o p p p h i c  tF~v~loplarnt of t lul seam-nrrl porlinn in cnntrast 
with that of the mainland. ( Cnmpnrr 1'1. \', A. with 1'1. V. 11.) 

The annnnl changes in cFimnt ic cnntlitiona in go11 th~nst;.tcrn Alnskn 
are not so ~nri.iecl as might Iw exp-tct i  for n rcjri.icm Jying lwtmmn 5:i0 
and 60" north latiti~de. The pffprt of  ~IIC wwrn m i l n  c-t~rrent sf tho 
nortllern PnciGc is strongly felt nnrl scrvcs lo  mudcrntc the climntc. 
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This r~giotl is characterized by mild winters and ml summers, and . 
by Ileavy pmipitat ion, which is  great& at the points exposxi  to-the 
scs ant1 Jiminishm somewhat inland. Nearly all the precipitation 
h l o w  an elevation of 500 feet is in the form of rain. 3iost of the 
rain falls between the first of September and the last of J a n n q ,  
though the amount varies greatly from one gmr to another. The m- 
son of least rainfall is  pen~rally from April to July. 

The prevailing winds come from the scruthwest, and bear humid 
atmosphere from thc m~, which gathers about t.he mountain range 
ant1 mmlenm in the form of fog and rain. This causes excessive 
minfall, ulong the western s l o p  of the Coast Range, while the in- 
land regions to the east suffer for want of the rains thus intercepted. 
A change from a sortthw& to a north wind ~llmost invariablp'brings 
fair weuther. 

T h e  temperature tllroughout the year is mild, the thermometer 
m l y  fallirig to zero Fahrenheit a t  the lower eleration% The mow- 
fall is heal? in the rnollntains, from 3 to 8 feet in depth, but near 
sea level not more than a few inchw of snow fall a t  one time during 
an ordinary minter and this won disappears. 

Two tahles from a report on the meteomlog?. compiled by Cleveland 
Abbe, 4r.p follow, one p e n t i n g  the aTera@ reinfall per month in 
inches a t  diffemnt pints along the co* the 1111rnbers repmsenting the 
mean precipitation for two or more years; the other giving the 
average maximum and minirnnm'ternpmtare in d e p  Fahrenheit 
for each month, as m r d e d  at the different stations for periods of 
several pears. A third table, compiled by a f r d  H. Brooks, is 
added for rhe pnrpclse of comparison. It gives thr average monthly 
ternperataes at various stations in southeastem Alaska and ~t for- 
eign IoesIities of about the same latitndk The data from the station 
at  Part M l e s  in nTwhington is incIuded with the others to show 
the slight diflesence that exists between the averae  monthly tem- 
pemtr~re in southeastern Mmka and that of the  ort ti on of Wash- 
ington ttdjacent to the mst. 

-.rot. I'amr r'. &. nmt, Anrvey No. 45, 1W. pp. f5S1R7. 



July. I I U R .  I .lf. ( 

M 24 

fit 16 

Oct. [ 

Deun monthly Imnptmttwcs fnrn ntn/lon.u Zn noulkr~r~slcm, AlnsPu ctrrrt for f~rf i i lm 
lacnfifien ntnrirh rkfl nnrnra l u t t l ~ r d c . ~  

[In demw Pahrmhelt.1 
-- -+--- - - 

Statkn. 'LaL~hdc. Jm. I Irb. I n r .  An.. Mas. 1 .Tune. July. 

. I 

- - - -. -- - - - 

Stnzlon. I - 
Wf*IagelL -- I - *  

44.2 
40.9 
4n.3 

3'4.2 

*GornptH b j  Alfred H. Brooks fmm the fOllOwing pnhllestlons: I$. 8. Wanthar Burnno 
~ I C J L O T W :  I r l l n d m ~ i r ~ k t .  Berctning, la: Pfver. Fiiwlca Petendcap8 Uoc. PorhantUinmr: Me. 
tcror laktug. 1 Nrrrlge k. .S\7w~t Vetens. kkarj., LHJ. R n n ~ .  Hlahlnntl and Amlc. Moc. 8ca,t- 
lantl. I N S .  

Thm tables show that climatic conditions in the Ketchikan and 
Wrangell districts arc fasporable for the development of mining enter- 
pri~es. me abundant precipitation is rather trying to tho= who 
a re  accustomed to a more arid. climate, but this rainfall, though 
a dramb~ck to the prospector, does not interfere with mining dcvel- 
opmonta. In fnct, it is an nclvantage, as it furnisl~es considernbla 
writer power which can be utilized in mining operations. Except nt 
high altitudes, snow does not interfere materially with transpor- 
tation or mining. 



30 K E T U H I K O  .\Nil W RANGELL M I N  INI4 DlHTRIC'rS, ALASICA, 

Soutl~en&xn Mndru is rnmtly foresierl, but the portion covel-ed 
wit11 n crr~timercinl stand (rnarkstnblc timber) i n  r ~ l ~ t i v c l p  small. 
The g e n t e r  part is included in the Alexander Archipelago Nationnl 
Forest. 
T h e  forests of the rcgioll are mnde up of the coniferous s j ~ c i c s  

shown in f h ~  f ~ l l o ~ i ~ ~ g  list, wliicl~ prcwt~ls t ~ l ~ o  ntl ~qtimtttc of fl lr* 
npprosimatc quantity c~f ench : 

The naloant of timber in  the d ~ n d s  of mmnneicial forest8 vnri~s  
gwl~tly. rnnging from 30,000 to P0.000 feet (honrrE m~asurr)  per 
ucrr. The ayerage stand of SAW timber a l o n ~  this coast. howe\-~.r, 
js  louch IPSS, pmbal~ly not more ihan 5,000 tr) 10.000 feet per nrrr, 
brcuuw of the wide iintervnls nf poor f o m t  p w t l l  in the smnrnpy 
zlreas nlld on the bigher slopes, 

- Excrpt on the lin~iterl nrpxs of nlluvit~l deposits along thc strcnms, 
thc Iofr"ing conditions am not good, thc hest timber being 011 steep 
or roupli gronnd, 

hltE~nugli the bernlork is kha dominant tree nnd the best timber 
for general purposes, it is Iittle rtserl for SRFT timber because of n 
pt~hlic prcj~rrlim ngninst it. h g e r s  often object tn cutting i t  be- 
cnnsp its cxressive trcight adds to the dificnlty of towing. T t  is 
lised at pk~sent chiefly for piling, for w h i d ~  it is wcll ndapted if 
rrlt during the winter months, when thc hark is close ant1 not m 
sr~sccptibIc to the attacks of the ship worn (Toredo nazrali*). The 
Itpr of g r ~ n l e s t  pwwnt mmniercinJ rnllie is the spruw. wlaich i s  
11wr1 for nll purpo.ws. Its .soft. fihmns ~ c m d  has lit,tle shearing 
sflmgth nnr? in not +rvicesble for o r ~  b u n k e ~ ,  bias, ar other s-krt~c- 
t t ~ t ~ ~  wqt~iring grenf strength. Many spruce trees have magnificent 
proport ions. nnd the average pieJrl of Tunlhr for ertch tree is horn 
3.007 to 4.OM fwt. 

The slipply of s t a n d n d  spruce logs available by beach hand log- 
gillg I i rw  1 1 1 3 1 ~  nmdy Isen clxhn~rstetl, so thnt the IISP of hemlock is 
inc.~*t.a?;i~ip :ind niinr r l p r r ~ l t a ~  t~rr <w.rttinp a stronger, betltrr timber. 
--+- - -  

F o r  ( ~ I F  nntm on dlUt?llruttOn nnd valnr of tlrnber In math~astem Alaska the wrltem 
are Indtbtcd (0 Mr. W. A. Lundlre. for~st  ~upervhot  : ~ t  Ketchlkan, 41nrka. 



The d d n r .  l r ~ i r ~ p  r1t.n~ i t s  northen1 limit of pamt21, in nnt dlf 
the lm q i ~ n l l t ~ .  nncl t l t ~  llend Iogprs (la riot. 'F far e t ~ n u g l ~  inl~incl 
toolrtni~l t h ~ h e f f  p w t h .  It is th~refow I i t t l ~  used except for Fm~t 
bailtlinq. 

I'rllow mdnr of gml qanlit p occnrw too far inland and nt, nlt i- 
t u d ~ s  tcx, high nln)rv wn IPI-PI t(h lw nlltnin~rl by the pwsent ~liell~r,tls 
nf Ingging. Trwn rt f  poor1 six11 nr~rl fnirlp c.lenr are found. piclaliltg 
nn ~rcr.ltrnt finid1 nlntrriitl sfir~i.~ptihle of n I~iph polish, Iwt tltem- 
is little demand Ins i t  in t hi5 ruh~irrn. 

VALUE OF TIMBER. 

The ~bltndflncp of the limlwl. sllpplg of \\'ashington nnrl 'Orrgon 
nnd its near-npsn to ro~npnrnl i ~ c b l  y il~r*xp~rlsivt* Inrnns nf t rnnspr~rtn- 
tion precludes for. strmr 1 inlr I lit* Im~llnP~iIity of considernMe dc- 
m ~ n d  for the t i m k ~ r  of this rrric~n. 

The present. lnm prim nf Itlmlwr l l f  thp t111nliiy 1 1 4  in amlh- 
e ~ s t ~ r n  'llaska rendcm comptition Ewtn*rm tlrr trvn v i n n s  im1m.s- 
sit)le eicept for Iwal r g n i n ~ n ~ e n t s .  1 , n z i n ~  op-mtirrns nrr  SIIC- 
crssful clow to tide 13-utcr. ~rht*r;. ~ I I P  position of t 1 1 ~  titnlwr p ~ r n ~ i t s  
mKy trnnsportation. The ~ryniwmmt% I I C C C W R T ~ ~ ~  i I I ~ ~ H ) S P ( ~  nri t i  lri- 
her ruttinp within the rpi;~n-CP. 1 ) ~  ~ v l ~ i r l l  trr11.r n rwrtairr ~wrrrntnjir 
of t h p  f o r ~ s t  1 1 1 1 1 ~  hP removed, the cart. ~ P W Y S I I F ~  to nvoicl i n j ~ ~ r y  tn 
the r ~ m f t i n i n ~  trrrs. and the e x I ~ l l w  j n v o l ~ ~ i  i l l  tli3l)rwiltg of Enps 
nnr? littcrr sn inrwnw the cod thnt logging on a I s l - p  w n l ~  aitlh 
tho r i ~ w  of shippit~r fmm ,Ill~ska nppam fit p m n t  r~nprnlit alblr. 

I n  mr~thwistenl ,\lnska 8s a n-hnle the qrlnntity nf f i ~ - r l n w  ttinrlwr 
is  Eimitetl, thnllgl~ t h ~  wZiorl pnsserses nlarly nlillian frrt nf nn ill- 
ftxrior p ~ r l e ,  s~r ituhle for rclu~h mnterinl nrid pulp n~oatl, which may 
simw t111.v lw n c-onsirlerablc wsoiitre. 

GROWf  H OF WEGETAT ION. 

The lrrx~trifint p w t l l  af r r p t n t  inn nlong the mnd of sni~thenstcrn 
i ) L l ~ ~ k n  mmy well flp COmp~~wl with t h ~ t  of a tmpjrnl region. Tllis 
is mtrml hy ZIIP rnnist nnrl tcv-nlwrrite climnte nncl file Intlg sunlrnPr 
C I R ~  nRf f h i q  hirh altitl~dc. A1 elr~nt ions lwlaa 1.500 fret l~~slics, 
ferns, nnd tall g lasaPs g~-cl\r. ] > m f l l ~ t * l ~ .  ml>ecially i n  ~ l l e  cnlleys nntl 
gulches. TIIPW ffnrn~ i I> ~)l~lcprbq 11 rlcnw nntl nlmnst inipn~qnble nntler- 
gmwth and arc n p a t  l ~ i n ( l r ~ ~ t ~ r r  tn t h ~  pmsp-ior. -4mongthe rtrnst 
common of t h w  shrubs ~ t r t .  t l i t .  t lw~rny clc\*il'w cltih, the saIfr~on IPT, 
the .eIderlwmy, t Ilr Il~~rklrlwrry. t I ~ P  l~ inh 81f i1~11  rmnlrpmy. rarions 
willows. tht.  hlmrk ultler. n ~ r t l  t i l t ,  \vIiitr. nlrler. thp Initer fominp 
tllicl;ets nlonp t l~e  s t l ~ r t t ~ ~ s  ~ t n c l  I I I I H I  flrrts. 



THE NATIONAL FOREST. 

The Government has wisely radded sevemI of tho Fsrgo islands, 
namely Prince of TPnles, ICuiu, Kupreanof, Zarernh, and Chichagof 
islands of the Alexander ,kchipelago, to its national forest, thereby 
insuring intelligent use of the timhr for the present nnd premrvation 
and protection for futum demands. Though the establishment of 
the new- Alexander Archipelago Eu'ational Forest appears to many in 
Alaska to htlve placed n restraint on the prospector and mine owner, 
yet the provisions of the law in regard to mining within the Feserva- 
tion are liberwl. The following extracts from the "Use Book" 
relate to the Alaskan national forests: 
REO. 33. T~II'RIIIJ on natlonnl forest lmda in Alaukn may be mn~tracted, ex- 

tend& ur repnlre8 wlthout permit Wagon  road^ rnny be coaatracted, wldened, 
extended. or repalred when needed, but permlt mutrt flmt 'bc obtatnd from the 
anp?rvlsoa 1'~rmlts wlll not give any right to the exclunlve WW, or to charge 
toll, or nginst  future disposal of t h e  land by the Unfterl Stat* 

Rm. 37. When II right of war or other apeclal aRe In grftnted wltbln a na- 
tIonnl forest In Alarrkn. the supervisor mag, without cbnr~e~  allow the cutting 
of timber when this Is n ~ r y  for the proper enjoyment of the ~ p e c i B 1  nae. 

RFA. 3R. Tltbuul p~rmit, and fnx of chargej settler& farmers, p r a a ~ o m ,  
Anbemen, or almtlar persons residing wfthln nr ndjncent to nattonsl forests in 
Alaska are granted tbe fldlege or takIng m n  or dry timber from the forests, 
nnd drlftwod, aflont or on tbe beach- for their own rwr-l use. but not for 
mle: 11rorlde1 thnt the amount of materlnl aa fnken shall not In any m e  yenr 
exceed 20,nn0 feet ban2 meaaure, or 25 corila n i  wood ; and pmvidd further. 
thnt the Iwrwons enjo.rlng t h l a  privilege wlll, nn demand. i o m r d  to the super- 
visor II Rtntement of the quality of the m~ter ln l  MI taken and a description of 
the section from which it was removed. 

It is also to b noted that timber cut from the national forest in 
Alsvka may be exported from the district ~ n d  sold in any market 
anuphere, upon certification by the supervisor that the timber has 
k n  purchased and cut from the nationnl forest in blaska. The 
exportation of timber from all areas in Ala~ka not included in the 
forest reserve is prohibited by taw. 

GENERAL STATEMENT. 

The geologic distribt~tion of the rocks along the southead cornst 
of Alaska is on a broad scale, and in their strike they follow thc 
general northwest trend of the mountain range. These rocks may 
be di~ided into two m ~ i n  potrps: (1) Stratified rwks, and (2) intni- 
sive rocks, both having about the same areal extent. 

The term " stmtifietl rocks " has been used to include those formed 
(1) by sedimentation, such as shales, sandstones, conglomerates; (2)  
by precipitation and sedimentation, as limestones and cherts, and (3)  
by volcanic activity, as the leva and tufa beds. These beds occur 



interstratifid wit.11 onr nnothcr and, eswpt tllc lliorr rccr~~tly f o r m 4  
rocks, am pnerallp intrjcatelp . f o l d ~ l  and usually show a high d c ~ r e a  
af metamorphi~m. In this n l t ~ m l  state they are r~pmscnt~d by 
black  slat^^, cq-stallinc schists, prr.wackes, crptnlline limestonefc, 
quartzit=. nntl chlorite nntl nrnphillole whids. 

The intrusi\*~ m k s  are mndc 11p of a mr~iplex of conme p n n l n r  
roch, rnmtly p n i t i c  in character. They farm the p a t  mass of 
the Coad I h n p  Imrderinp the n~ninland, and occupy wide awns i r t  
the central portions of many of the islands. Their mode of occ~~r- 
rcnct? is a t  rnnng places rlimrtly ~ I n t ~ r l  to the geologic structnre, 
and their Iongiti~dinnE axcs nn(1 lines of eunt~ct are usllally parallel 
with the strilre of thc bciltlccl rocks. 

STRATIGRAPHlC SUCCESSION. 

The geologic sr~mssion of the strntifi~d rocks in mutheastern 
Al~ska is cnrnplex, ~ n d  irlrlrltlcs lark forrualions r e p e n t i n g  nearly 
all the gmlogic p r i d s  f r m  ~ n r l y  Pnlemcjic to the present, Thongl 
the rwlts l~ltre h e n  rnappecl only in n brmd way, the sequence of the 
fom~t i ans  hns Fwn suficimtlp WPIT es?~hlishd to pernit grouping 
them nccording to age. T11e stratigmphic sucminn  is pm~cnted in 
rhr tahlc on pnpR 34, 3R, find in thin nn nttcmpt has Iwn made to 
show not only I110 gen~rnl order of rock deposition bnt the relatiom 
of tho ~ t r a l ~  of thr* rlifTctrrrt pcriottr, so fnr as known, and their 
structurttl charact~ristics. 

4084cbnull. 347- 



.... ? Oraveibencndepostrs Intsnrtr~tlned witb chyey bedecsrrglng mrlwaholla.  FLLC lying, cms-kdded.. Douglrs Yerand. F m k r  Bag, 
( 7) Port 8nerliamun. 
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loaell phnrs. 

( 9 1  
a w e s .  

1,6061 h l l a .  npdesltee. * I~OULB LUIIB. br&has. ~ortglom~mtm. wn01.9~~~8. 38d 
. 

~ t ~ t  lyjng. allghtly ~ U W ,  &u* end XU m n o t  island, 
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Probably Permian 
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Cllghly tilted nni brbvlty ! 1)oukeell Pmlneule. Fresh- 
f o~ r fd ,  norFhu-cst (trike. a-ntcr ))ap. r:rr\+uA Inland?. C 
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Mlddlc to lower De- Corrlo~lily. , plaocs. Penineuh, Olacler I3iq'. 
vonhn. 

. . . . . . . . . .  Tubs,  bbcd4bcc4, arld wnglomar~rc8, cornposcd nt qunltrkc, cbcn, on4 
limeatone pebbles in chlflwwud malnx; no lomil$. 

I ?\ I 
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in ~ ; ) n h w d ? ) t  an6 northeant lnnd Glncicr Rug n s n t  
d lwf lopa ,  indorded and sho&of Kuiu blend: 
highly rnabmorpbosed. W 



Many of the rocks grmped under t.he period. indicltted in the 
strati p p h i c  caIum n are synchrono~ls witb the f ormat.ions repre- 
sented mlong the Alnskan cmst farther w e t  and with those along the 
mainland nnd islands of British Columbin to the ~11th. Correlation 
bawd on galeontoiogic eavidmm mmy also bc made with the fossil- 
benring strata in the States of Wtlshington, Oregon, and California 
nnd with thc formntions in other parts of Alaskn and in C a n d ~  
These comparisons, Ilotrct.~r. hnvc h e n  rewrved for PL h t~m report. 

ROCK FORMATIONS, 

Along this portion of the Aluskan coltst the distribution of tlw rock 
formations is known i11 only a gerleral way. The geologic ob~crva- 
tions llnva nece~sarilp beet1 confined to t h ~  m k  exposures dong  the 
m a t  of the mainland ~ n d  idands, and the inland portions of many 
nf thp. Inrger islnnrb wrnnin tincsplored. The pcrlliar aliprncnt 
along the mainland of the fornations which are parallel to the Const 
Ranp intrusiva, and the many inluntl watcrmays which cut ncmw 
thew forrnntions haye peat ly  sidcrl the p n e r ~ l  geologic reconnais- 
Mtnre of this region. 

The dominant feature of the mainland, both stn~ct~uhlly ~ n d  petro- 
p p h i c ~ l l g ,  is the immense bb~tholithic core of granite and diorite 
mhic:h wcapies the central portion of the Const ltnnge throughout 
its length. The rrcrurrence of thin rock t o  the ~011th in 'British Co- 
lumbin, where conditions similar to  tllmo thnt pmvail along the 
Alnskan canst are presented, has been d i s r n ~ d  in detail by George 
M. Ihwson. Brooks, in his report on the Ketrhikan mining district, 
also gives it, carefill cansidemtion, and Spencer in his report on the 
Juneau gold belt describes the occurrance of t,l~is intrusive rock nnd 
 it^ relations to the i n t n ~ d d  p t r t  and to the ore t iepmit~~  From 
Portlnnrl CnnaI north to Lynn UanaI its western rontnrt parallds 
the tnsin coastwise channels. Jast. north of Rerners nay it crmses 
Lynn Canal, and its western contact extends north dong the east side 
of Chi1 ka t VnIley. 

Bordering thk intn~sive core of t,ho Coast Range is a hand of 
closely foIdcd crystalline schist- mmpowd largely of Carbonifero~l~ 
strata and in ptncea hnving n width of ~eveml miles. In this prov- 
ince thew rocks wero trrmed the Krtchikan series by Rraoks,b and in 
the dunenu district the corresponding rocks R ~ O  p ~ ~ ~ l l l p d  toffather as 
the " Schist, Amnd " Isy Tltesa crystnllino s~:hist~ IMVP heen 
traced from the southern honndary nf AlnsIra to thc hrtid, of the Cbil- 
lmt hnsin st the British Chlnrnbin houndnry. The strnta aro wwn- -- 

'The C m ~ t  Rang* Intmqlvca anti thelr Marlngn om the on? deporltlon arc consl0rW 
a t  length on pp, t t l -Rn of t l i h  report, 

Rrooks, A. I f . ,  Kelchlkar! mlnlna dlatrlct : Prof. Papr 11. A. Oeol. Rurvey Nn. 1. 1902. 
0 Spencer, A C., The J u n s ~ u  hwld k l t :  BuII. U. 0. GWI. BurPap Xo. 287, InOR. 



tially silicmus nliclr .whistis, feldspethic schists with internlater1 
ampbizibolc and chlorite xhists, and oclcasional hcls of crystallulc 
limestone containing Carlmniferous f mils. S a m w  on tlying be1 ts 
of the Coast Range intrusices invade these schists, and near the con- 
k& with t h e  as well ns with the main mass the schists are mt by 
n uetmork of pqmatite dikes and quartz winlets. In places the 
nlteration of the beds has been so inten* as to produe gneiss, which 
near the intrusive contact has h e n  thoroughly recrystaHized and 
rendered massive, so that it is not ever-vwhem possible to distinguish 
with carteinty the line of contact between the intrusive and bedded 
rocks. 

To the swthwest the Mi become less schistme, rrnd " black slates," 
intruded by altered' dikes of andesitie and gabmic r&, predomi- 
nnte The latter are more prominent along the mainland in the 
Junenu district than to the sout.h Lntermlakd Ids  of altered lavns 
find  tuff^, usually called greenstones, gradually h d  pl& in the slate 
belt, and farther southwest great thicknesses of these greenstones 
occur. Snch a belt of rnnssive greenstone bedq is well exposed at 
the following places: The shores of Tongass Narrows at. K e t c h ,  
the west end of Cleveland Peninsula, Woewodski Island in Duncan 
Canal, ca60 F ~ n s h ~ w ,  Glass Peninsula, and the west side of Douglas 
Island. 

Beyond this b l t  toward the outer coast the geologic section and 
bed-rock structure awm southeastern A l a h  change with the lati- 
tude, and beds of one formation can not be traced for any great distanc~ 
northwesterly as cnn the rocks along the mainland. This is lrmrgely 
due to the irregular batl~olithic irltrusives which occupy the central. 
portions of most of the islands and nre similar in composition to the 
Coast Itange granite. Since detailed descriptions of the areal geoI- 
ogy and seclions amass the Ketchikan and 7Vrangell districts follow, 
it is necessary to add here, for the purpose of comparison, only a 
short discussion of the rock occurrences on the northernmost islands 
of the archipelago. 

On Admiralty Island the underlying stratified rocks are broadly 
folded 1 imostones and schists, mninly of early Carbonifem~ia age. At 
h t h  Pybus Bay and Herring Bay collections of upper Carboniferous 
fads were made. At the entrance to Pybus Bay lower Cretaceous 
fossils were g~thered from calcareous sh~1e.s which overlie the Car- 
boniferous beds ancomformably. The basin of Kootzmhoo Inlet 
is occupied by a considerabIe thickness of sandstones and conglom- 
erate lmds containing coal seams with fossil plants of Eocene age. 
The kit lava flows wllich cover the muthem end of the island 
southeast of Pybw Bay represent the most recently formed rncks. 
Invading all of the stratified rocks of Paleozoic age are irregular 
granite masses occupying snlall areas. 
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'Re peoli~m of 111t: t\\.o witW~rtl isln IA, Halhiluof zi~ld Cl~iuh~gof,  
a f ~ o  p ~ w w ~ ~ i s .  many intemting fcatlzres. The cel~trnl. pert ions of the 
islanda arc made ap of granitic infrusivcs forming hrond belts that 
fitrjkc acsos the islands in a northwesterly direction and invade nll 
the b d d ~ d  mckq exwpt the m n t  Inv~s.  The mineral rlepo~iis nw 
l r ~ ~ n t e t l  nstr the contacts with these granite mas-q, The olclcst mck~ 
air strnt3t of band~d quartzite resembling grapwacko and chert ill 

phm. These k l s  nre exposed for several miles along the nortb 
shore of Chichapof Island betmecn Idaho b l e t  and Frederick Sountl, 
where they form n large anticline striking north\ve&. To the w e d  
they are  invnded by n wide belt of banite, which hm alt~red them tn 
a cunlpnct biotite schist. Along the nortlleaqt shore from 1crerlrrir.k 
Sound to Point Augwttl they ninin form the s l ~ o k  outcrops. Thou,R)i 
the thickness of this formrttiot~ could not lw determined. it proL~l~l!* 
represents many thouwnds of fvet of wdimentntion. Overlying the 
qaurtzites are chertmy limestones in which ~niddle Devonian fnssils 
were found in Fredtbrick Sountl and on t.he math sido of Freshwakr 
Bay. 

?'he upper Devonian formation is r~prmntcci by rnelaphyre lnvi~ 
flows ~ n d  t~~faceous Ids ;  fossils mere r:oll~cted from the Iftiter nlung 
the west. sllore of Frederick Sound. ~ h o s ;  I J P C ~ ~  extend southeasterly 
into Freshwater Bay. Limestone of considerable tllicknes~l ovcrlies 
thr. m e l a p h p  and is exposed in Frcdcriclc Sound nnd nlong the 
northeast shore of Fmhmater Bay. At thew places large collections 
of lawrr Cnrboniferons fmsils mere ohtnitvrl. West of the granitic 
core on thc heaward shores of hat11 Chichagof and Bnranof islands 
is f i  series of crystallinp scl1ist.s and limesinnes, overlain by a h1t of 
slates rind greenstones of uppw Csrboniferous a p .  Tfte l~tter in 
turn am overlain unconformably by a  wid^ belt of consirl~r~My meta- 
m o r p h ~ d  p.r~ywaclcm and conglomerat~s. which arc pmminent in 
tile vicinity of Sitlrn nncl Point; Edward. mrnnrI;~blc nnnlogy 
exist9 itetwccn this scrbt ion nnd the cross section of I ~ P  rnainlnnd hl t 
in the v i c i ~ i i t ~  of Junenti. The most recent rock formations on tlie 
fi~awar~l i ~ t h l l d ~  ~ P P  thr postgIwii11 basaltic lam flows cln ICrau>f 
Idand. 

STRUCTURE. 

The structnrrtl characteristics of the stratifid m k s  of th0 different 
geologic horizons in matheastern h l a a k ~  a m  noted in the table an 
page 34 and in the geologic -tion accompanying each geologic map. 
However, a formation may be intricately folded and highly mota- 
morphosed at one l m l i t p ,  but a t  another it may be characterized 
by broad folds and n much less amount of metamorphism, so that 
in such a tabla it is pmeihlc to pwsent only the more typical struc- 
t n d  features. A brief consirleratior~ of these strnctural phenomena 
and their relations 20 the geologic history is thorefore necessary. 



Ry a consid~rwtion of t fle t r t t  ire coastal province of southeanter~~ 
Alaska, several import nnt ft*ut uWs mliich thrc~w Iight on the dyl~z~ilic 
historg of the reginn nre l ~ r t ~ l g h t  nut. In the I\'etchiknn and Wran- 
gell districts done t b e s ~  fcntures are not so clearly marked, Prior 
to the derelop~nenf of the m ~ i n  nort bwest-trending structural lines, 
which at pmwnt dominnte this cnn~taP provi~lee and are most pro- 
nounced adjacent to the wide nrenFi of intrnsive rocks, the prevalent 
structure mas made np of nortllchsterly tretitling fo lds  These folds 
still form a rninar system prominent on ~ l ~ i c h u ~ o f ,  Admiralty, and 
Prince of Wales IcrInnd. The later and more intrrrse foltlinp; of the 
beds an a broader scale, which forms the major system nnrl trends 
northmesterl~, has in gcncrnl clblit ernt~d this ininor system. But the 
evidence of the two systerns is rlcnrly l~resented on the north shore of 
Chichagof Islmd, wkcre the minor sjt&em of small folds is the domi- 
nant structure at those plnces ~vhich arc distant from the northwest- 
trending intrusive belts and which nrc not greatly disturbed and meta- 
morphosed. Nenrer the intrusive belts the lnrpr system p d i i a l l p  
prevails, und the minor folds as n v-hole are co~nLinccl in the broader 
anticlines nnd synclines of the major northwest-trending folcla Chm- 
plex minor folding and f r ~ c t u r i n ~  is thns prodnceil in the b d a  The 
fact that beds of upper Carboniferous age hnre this nortl~easlerlp bold- 
ing indicntes that ihis was the dominant bcd-rock stntcturc nt the 
close nf the Paleozoic em. Whether the pounpr system of folding 
was prodnc~d just preliouq to (be intrusion of the Coast Rnnge gran- 
ite, or nt the time of its invasion, has not been definitely estaMidled, 
though, as wpgpsted by Spencer? it mas probably before the irivnsion 
of them igneous mcks, as the planes of contnrt, with few exceptions, 
follow the planm of lwdding, and to present this structure the strata 
m11st haye been highly tilted and must h a w  occupied a position similar 
to tIrat which they n m  Itare. -4lon.g the mainland, across a width of 
fmrn 5 lo 10 mil-, the nniformity of the strike snd dip of the strati- 
fied rocks adjawnt to the Const Range granite inrlictites monmlinal 
siract uw. Such inf erpretation, bon-el-er, wouid necessitnte a still 
p n t c r  thicknes of the rmlr beds nt the time of their deposition, ns 
in their present condition they nre p n t b  compressed and metamar- 
phosetl. From the evidencc of brond fotrling of the beds, believed to 
lw the .same, which are expnsed along the west shore af AdmiraEt.y 
Island, it is rensonnble to Rssllrne illat this rock belt has the r;tmcturp 
of a riosely folded and compresed synclinorium, and that the tops af 
the antic1incs were wlbequentIy removed, leaving little or no definite 
proof of t h ~ i r  existence. 

After this great period of mountain building, which is'blieved to 
]lave mcurred ntaut the close of P~leozoic or in early Mesozoic time, 
fi~rkher important orogenic movements of the earth's cnist twk place 
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m d  are clearly shown in the Mesozoic beds on Admiralty and Prince 
of Wnles islands. The Aucella beds on Admiralty Island are steply 
tilted and faulted and to some extent metamorphosed, but they do 
not show close folding or uniformity in direction of strike. On 
I'rince of Wales Island beds, probably of Mesozoic age, though non- 
fossilifemus, overlie the granite intpusives; at certain localities they 
have sssumed a steeply tilted position with northwesterly ktrike snd 
nre considernbly'rnetnmo~hosed, xhile at other places they are only 
slightly folded and show no persistent direction of strike or dip and 
but little metamorphism. The forces prod~~cing this later structure 
affected the older Paleozoic strata, largely by faulting, fissuring, and 
tilting, and not by intense folding. The structural characteristics in 
the Tertia~y (Eocene) beds and those of late Cretaceous agp indicate 
tilting and faulting and them is little or no evidence of folding or 
metamorphic action. The effects appear to be conbed largely to the 
basins or local areas o m p i d  by these rocks, and in the older 1 ~ d s  
faults and fissures mere probably produced along which the basaltic 
lavas subsequently found egress. 

In addition to the preceding description of the diilerent periods of 
dynamic revolution, the stmeturally significant faulting which 
acxompanied these oropnic movements deserves specid considera- 
tion. Evidence of these faults, however, is shown I ~ r g l y  by the; local 
discontinuity of the strata, as surface indications have h e n  removed 
by eraion. Moreover, those faults, possibly ndmerous, which arc 
parallel to the bedding, are difficult to decipher, because of the ex- 
treme rnetnmorphism of most of the roc l~ ,  Only the strudumlly 
important faults which &ow large displacement and the minor faults 
or slipping planes in the ore bodies and in shore exposures were 
noted. 

The largest and most important fault plane in southeastern 
Alaska, which is suggeded both pologically and topographically, 
extends from the head of Lynn Canal in a S. 10" E. direction 200 
miles or more through Chatham Stmit into the Pacific Ocean. The 
displacement at its southern end is evidently gre~ter than at the 
head of Lynn Canal, where the main fault appears ta diverge into 
two or more dire~t~ions indicated by T a i p  Inlet, Ferelxe River, and 
possibIy Wlkuot Inlet and River. The displacement and the direc- 
tion of throw of this fault are not clearly dehed, though the former 
probably amounts to mnnp miles. 

Detailed work in this province will doubtless reveal many other 
fauIts that 'are structurally important. Minor faults and slipping 
planes noted in the ore bodies, stratigraphically of little significance, 
though economicslly of great importance, are discussed in the de- 
tailed. descriptions of the ore bodies. 



MINERAL DEPOSITS, 

Metallic minerrilixation in snl~thensh-11 1L1nskn is confined to cer- 
tain rock formations, and in these the mineral deposits occ11r to some 
extent along certrtin zones which have Imn more or less satisfactorily 
determined. Becallso of the mug11 topopphy  ~ n d  the donm growth 
of forest and underbrnsh, invpstigntians of such belbs have neces- 
mrily been limited to the vicinity of salt wntar, whore the r d  forma- 
tions and mineral belts am clearly exposed. 

The direct mlation of mineralization, or the occurrence of ore, to 
the rock stnlcture and to tho irltrt~sir'o roc119 is at nlany places very 
evident. Most of the ore bodies are found noltr OF, more rarely, in 
the larger i~ltrusiw masses, and especially in those plnce~ where tho 
general rock structure trends northwesterly. In n broad way, the 
mineral deposits are coextensive with the arena of granitic intrusives 
mnd occnr in the adjacent rnet~morpl~ic rocks nfiectod by such in- 
trusive. 

The most extensive and prod~ictiva nma is the Juneau gold belt: 
which has k e n  i rre~IarIp  tracer1 nIong the mainland from Windham 
Ray to a paint 10 milm north of l3clrners Ray, where it enters Tqnn 
Canal. Its total length is 190 miles and its width less than 10 miles 
In this mne gold is tllc dominant metal present nnd occurs-in varying ' 
amounts disseminnb@rl with milphirle m i n ~ r n l ~  in bands of schistme 
mck 10 to 60 feet wide, in altered diorite dikes, where it is associated 
with Strinpm of quartz, nnd in quartz ~*eins, 1 te 10 feet wide, cutting 
either the intrusive or whistow tao~rntry rock. Tho ore bodies within 
this zone are discussed at  Ecngth by h. C Spencer in his report on the 
Juneau gold belt, 
In the Wmngell district the concentration of metallic minerals 

along definite zonm has apparently not taken pl~cc,  though a number 
of mineral pmqwctfi haw been fot~nd, narn~ly, in Thomas and Le 
Conte bays, along Rmdfi~Etl Cnnal, and in Groandhog and Glacier 
basins, ;It the lns t  two localities silwr nnd lead oms. occurring in 
qua& veins inclosed in the cr-vdalline ,schists, nre prominent, while 
at the athem wld is the dominant, metal p m n t .  Within the main- 
land belt of the l iethi lmn tlistrict, which includw R~vj l lag igdo  
Island, quartz veins and minerfilizcd schist hancls nw found  local^^, 
but they are too widely separnt~l to permit the definition of n min- 
eral zone like that in the Jrrnenu district Tho slates and green- 
stones contain the Eargcsb percentage of metallic minerals, and in them 
deposits haw &TI d~veloped on Gravina Island, along the west shore 
of Revillagigedo Isltlnd, and on ClevcE~ntl PeninsuIa. In the slatw 
snd srhists nearer t h ~  Comt R ~ n g e  intrusives, vcin deposits have lwn 
found at the head of Thorne Arm ~ n d  in George Inlet. 

dull. U. 8. Geol. Sutvey No. 281, 1800, 



On the Inrpr ishnds of so~~the~strrll dlaskn tltr tr*gal~~rity of tho 
m k  s t n ~ c t l ~ r c  anrl the continuity of the formations i.r locnlly intcr- 
mpler2 hy intrusiw awas of granitic rocks and wide channels scpr- 
r ~ t i n p  the iplnnda Far this reason it is not possible tn t rnc~  for uny 
p n f  distancv minernl zones mmparabIe with thoso along the main- 
land, The trwttmrlm of the deposits on each island differs ~orn~whnt ,  
~ntE the jslonrls are described separately in this paper. In general, the 
am bodies a p p s r  to h closely connected with the. intrusive rock 
ma-, many of t,hnm lying at or near the cantacts of the intntsivca 

On Admirnltp Tslnnd the RmRa of inbnisive rocks, so far as known, 
arp smnll, and the occurrwcc of valu~ble m i n e d  deposits relatively 
mm. ,i poorly clefirlcd mineral zone starts s t  a point just north of 
lTTindfnll ITr~rlmr on I l ie  west side of Seymour Canal and is trawnble 
northwestw.r.t~rd to Jq'unter Hap. I t i s  nbo1rt.3Omileslongand1miles 
wide nnd inrludc~ srvrrnl pmnpects but nn producing mines Other 
prospects wro locntctl on the west. coast of the island a few d e s  north 
of ICmtm~lahoo Inlrr. 
On the two seaward islands, Bnmnof and Chichagof, mhich con- 

stituh the Sitka mining riisirict. m p r I y  d~finrd nlinpral zone occurs 
in the metamorphic xhir;t.< flrclikfn~ the west side of the intrusive 
belt, stnrtinp at  Rptl RluiT Rn?, on thr enst 4 t h  of Bnranof Island, 
~ n d  &*ending northwestrranl, inclnding. tho prwpcts at  the head of 
Silver Rnry and In the vicinity of C a p  K d w ~ n l ,  north of which it 
enters thc ocean. A\t~rifero~~s vein d~posittr nrt! the principnl type of 
ore body in this m i n e d  mne. Anotl~rr xotle nf mincwl-hnring 
schists was noted along the eastern sidc of this intrusive bolt extend- 
ing  from Hoonjah Sound to 1,isianski Strbi~it.q and northweatward on 
the mainl~ntl from C ~ p e  Spenm to L i t n g ~  Ruy, where it, flanks the 
St. Eli35 Ignnge. Only a few pmqpects ill tlic vicinity of Rnrlman 
nap sntt at the head of Hooniah Sound have thus for k n  locnt~d in 
this mineral zme. 

On Ktlprranof Island scnttered indimtions of a widwpw~d min- 
eral-tnnritlg zone extend from the head of Portap Bay down the 
pad itsilt? of Duncan Canal and include prospects nlonp t be wmt shore 
of Mrranpll K~rro\\*s. The ore bodies tlfil~s far ol>ened eatv small 
val~res in both copper find gold S o  deposits of ore have gc.t hen 
discovered on Kuiti Tslnnd. 

The distribution of mineral deposits on Prince of Wales Islmd, 
like that on the o th~r  islnntfq is dependent upon the intrusive *re&% 
JIem t,lle direct rplatinns of the ore Wies to the intr-:sive rocks are 
mom evident hcauw they occur in many places along the contach of 
the intrusive and iritrurlrd m k a  Copper is the dominant metnl in 
many of the d e p i t s .  Itv is  pr~wnt within the contact aureoles of 
the intrusive m, as on Kasaan Peninsula and in the vicinity of 



TIetta In l~t ,  and occurs ais lenlia~lal.  I H ~ I K W ~  0r reins along shear ZOL~CS 

in f i  peristone schist cou~itry I ' W ~ ~ - H S  nt Xiblnrk and Copper City, 
Gold nccarnpanie,s the eopppr d e p i t s  us rtn u c c ~ s s o ~ y  cunstituent t~nd  
is found in vein deposits inclostrl in lim~stnnes at  Dolomi and in 
b l~c lc  filntes or phylljtw in Zhp vicinity of Hollis. 

QF,OTBUI: OF THE R%PTCTIIKAX AXD WltANQELL ImTJXU 
DIYTItlCTM. 

GEOLOGIC MAPS. 

Thfee pologic mnps acconlpanp this rrport (Ms. 1. TI, anrl ITT. 
in pocket) : the first ir n pncr:rl geologka mnp on n smlc of 10 miley 
tn I i~lch nn11 inrlt~rlerr I to t f~  l l l e  I<+?tchilian :lnd 'I'l'runpI1 mining 
districts; the other two :in: of L r p r  sc:rlc orltl sllon. in grent~r de- 
tni l  the ~ o l o g y  nlong the main1:lnd portion sf each district ant1 
the topography of this portion so fnr as it has I w n  mtlppd. ?'lie 
general geologic map has h n  intrducerl to  show the distrib~~don 
of the two large rock typw, l lte s ~ l i m ~ n t a r y  und the jgnenns, 

The sedimentnry rocks. wIlicll are important to the geologist in 
deciphering the polqrir llistory of n region, are mbdividptl into 
threc prolllps sep~rattrl hy their differences in ngc. The oldcst 
groupthe  Palenzoic stratn-qmbrnces tt number of unconfomnble 
n~ric..; lvllich 1 1 ~ ~  mudl folder1 nnr 1 in pll~ces highly ~n~tamor-  
phosed. They ore h o w n  to  m n p  in nge from Silurian to upper 
Carboniferous and to  haw t l~c ir  rlmt ext~nrsivc development dnrirlg 
the .Cnrt~oniferous. A number of di ff emnt formations belonging 
to this ern liave been ~wognized tmtl rlistinpuisliml one from the 
other at  various lncalities, but, as their continuity and their lines of 
wparation aro orilp partially lalawn, A diflerentintion of them has not 
Iwen mado or1 tho mnp. Tl~e localities a t  I\-hich fossil evirlence hns 
bwn found nre SIIOWII on the mHp by Ictters intlicnting the atmti- 
graphic liorixan reprewntrd. In the .folloving pnges thaw £mil 
Pwalities are d e w r i l ~ d  mnri the holm stmtigrapILlc succes~io~~ of 
the Paleozoic rocks is discussed. 

The sediments of the Mesozoic em are represented only lacally by 
interstratified slate, p ~ y ~ v ~ r l < e ,  rbnrl co~~glomcrate beds of consider- 
nble thickness. Tllehv strntn nre often metamorpl-iosed. indnratcd, 
nncl considerably folded, and in most plnces contnin no fossils Thpir 
clasificntion is therefore based largely on structurnl and pctro- 
gmphic evidence. These roclrs have heen mapped as a unit but are 
considered ot length in the  following descriptions 

The Tertiary sediments a ~ 0  mrtde up of shale, sandstone, and con- 
glonlernte occupying -mnlI areas which in p i n w  nre coal-henring. 
The unmetamorphosed and loosely consolidatrrl stnte of these hdu, 
the presence in them of numerous fossil pIants, nnd the lack of in- 
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tense folding are their principal characteristics. Paleontologic evi- 
dence fihows these beds to be essentially of Eocme age, but at one 
point fossil plants of late Cretaceou8 age were identified. 

The igneous rocks represented on the map fall into two cIasses, 
the intrusives and the extrusives, the latter being subdivided accord- 
ing to their cmnposition and the period of extrusion. The arens of 
the intrusive rocks of this province are especially noteworthy be- 
cause of their direct bearing on the murrence of ore deposits. 
Their relations and the characteristics of the extrusive m h  are dis- 
cussed in the following pages. 

Tha two maps of larger scale, showing the eastern partions of the 
Ketchikan and Wrangell districts, have been introduced to show in 
greater detail the geology of the mainland belt and the topographic 
relief: These two maps and the map of the adjoining ;Tuneau gold 
belt a to the north form a continuous geo1ogic and topographic sheet 
from Portlttnd Canal to the head a£ Lynn C a d .  All the sedimen- 
tary rocks indicated on the Juneau map are of Paleozoic age and oc- 
cur in broad bands that have a general northwesterly trend and are 
traceable for nearly the entire length of the mainland belt. 

Adjacent to the Coast Range intrusives and in places occupying 
small narrow areas within the inirusivo belt is succession of crys- 
talline xhists and lim~tone from 5 b 15 miles in width, corr~posed 
largely of Carboniferous rocks. Them in the Ketchikan district have 
been described na the '' Ketchikan seri&,J' by Brooks,l who also refers 
them to tho Carboniferous. SpencerE descrihs t,hose to the north- 
west in the Juneau district as the " Schist band.?' To the south- 
west, acrosr the twnd, thesa rocks become l e ~  crystalline and this 
is indicated on the geologic map by the fewer dashes. Still farther 
southwestward black slate and argillites gradually dominate, and 
to the northwest they have been mapped as the L L  Slate belt" by 
Spencer. These slates bordering the coastwiw channels are inter- 
stratified with volcanic tuff s and lava flows, which in turn dominate 
in amount over the sedimentary material and form the band mapped 
as greenstones. In the Juneau district the same ~nccemion of igneous 
and sedimentary rocks is present, and is described by Spencer as the 
'< Slate-,penstone band." On the; adjacent islands the areas mapped 
as " Undifferentiated Paleozoics " include slates, pchists, limestones, 
and some conglomerates, which are either Carboniferous or Devonian 
in age. The fossil localities are indicated, as on the smaller scale 
map, by letters repmnting their stratigxaphic horizon. The strata 
of crystalline limestone, mainly Carboniferous, which are importnut 
both stratigraphically and ewnomically have been indicated sepa- 

a Bnb 13. a. &or. Bnwey Ro. 28'1, IWB. PI. XXXVII. 
hBrwlrs, k H., Ketchlkan mlnlng dMrict : Prof. Paper U. 8. Qeol, S u m y  KO. I, 19WX 

p. 42. 
Spencer, k C., The Juneau gold helt: Bull. Zi, 8. Beol. Borvey Na. 28'1, 1906, p. 16. , 



intelp. The directions of both strike and dip of the structurally 
important m k  beds are indicatd, and the positions of the mines 
and pros@& are shown. 

Geologic wtions tmnweme to the @net-a1 dimtion of strike hnve 
been made for each of the three maps, and in them the k n o ~ n  stmc- 
tarn1 features are repmwntd and are supplemented hp more or 1- 
hp@hetical dotted lines. The geologic maps and mm.9 &ions mill 
be referred to in the following geologic d~scriptions, and the k r i p -  
tims s h l d  be consided tog~t l~er  with the m a p  

I - .  -, 
1 - SEDIMENTARY ROCKS. 

The general squenm of geologic fomn t i o n ~  in ~outhrnstern Alaska 
as a whole is presented in tablrl~r form on paEcFi M, 35. This t . ~ i ~ I e  
applies to the Ketchiknn mnd Wrnngcll districts, thoilgh in these 
districts a11 the formations noted have not h r n  recognized. TI18 
distribution of the large subdivisions is shown on the geologic maps, 
and t h ~ i r  relations are indicated to mme rxtent in thp. grnI(~g'ic crtrrs 
sections. Thongh the present gmlogic d ~ t a  af this province do not 
give a mmplet~ record o f  the rliff~rent p~siotls of roclz deposition; 
the general slrrce,ssion has b e ~ n  f~ ir lg  WPH estnblfshed by stn~ctural 
mnd palmntolo~ic etidence, and is discus& in the following paps 
in =me detail, 

Of the earliest m k  formations littlo or nothing is knovn, find it 
is doubtful whether pre-Polmzoic st rntn are prewnt in this province. 
The crystalline srhists and p e i m i d  mcks, which form s wide band 
adjacent to the C Q R ~  Rnnge find resemble the ancient rnetsrnorphic 
clastirs of other matans, Ilarr ?wen determined by pnlmntologic ~ v i -  
d ~ n w  a to be m&lp of latc Pnleozoic nge, nnd their p r e n t  c r y ~ n l -  
linc rondit inn is attributed to metamorphism c a n 4  by the Coast 
R a n p  intnlsi\m 

Pr\LPm!!IC: r n A T A .  

The sedimentary mrd hegins with the Silurian, which is repre,- 
sented by fomilifernn~ limestone strata. These overlie with apparant 
conformity a I~nntf~cF qlrartzita of p a t  thickness, and the Iirnestone 
and q~~r r t z i te  ~ ~ ~ I I P P  form a hlt, e-d a t  irregnlar intervals on 
tho we& cowt of J'rinm of Wales nnd KtJu ialnnhs, whicEl clxtentls 
narthwnrd nnd is n p i n  reprented on C%ichagof Tdand in Glacier 
Thy. IJnder the nlkme '' Ilrnlcs scri~q " Bmks "incltrded these older 
roclr hrr~nw. The bndcd qnartzites are usually extremely fine 
+---- - - -- - . -- - 

a IIw palcontoloplc drt~rmlnatfons; p. 39. 
Op. Cl t . .  p. 41. 



m i n e d  or aphanitic. indnratd. cl~stic rocks. gmp to p n  in color. 
wry hrittlc, and with nn clearag~. They include both d i r n c n t ~ ~  
dmtn and indtrratcd 1 ) ~ d s  of tuff intermixed with sedimentan* rnatp- 
rial. ST~atI1~r in~  n~onl lp prdnces a brown surface by the oxidation 
of pyrite snd otll~r f~~rb~g inons  particles. 

Tlie Sili~rinn lirn~stonrs are h s t  developed on the north side of 
Ruiri Islnnrl letwefn Sn~inaw snd Security bays. Fmm the south 
sidc of S ~ ~ c i n a w  Bny a wiJe belt of cherty nonfosiliferoas limestone 
strikm pnrnllel to the shore with a northeasterly to virticaln (lip. 
Thia fornintion continues to a p i n t  one-half mile west of the cn- 
trsnw to tlw Oiy. At this p i n t  in the lower portion of the limestone 
lwlt fossilifemus led% were found by E. 11. Ttindle, who reports ns 
follows : 

f'vwmu nf ~ A P  ye ad^ Paint liwntone.-Fmlls were ionnil nt bnt one l m l l t y  
In thla tlrrlestone. Thpy m o r  just cnst of the thlrd mre northmnt of 5Iende 
Polnt ml llns tbkd ~ m l ~ i t  wPtlt nf Sn@naw Bay. The innnn mntnlila 11 wnrl~ l l  
!)runWr 411 #fecleR, brit orw of these, C'rmchidiarra Anighii, IR wgwmtcd by very 
inrirly nltrlla i l l  one t l ~ l t ~  kl of limestone. Tbe ftalrna Incturles the fetlowlnp: 
fllslll~ : 
Dl]~hyl~hyllnn~ ? ~ p ,  Flolopr~ cf. W ~ T ~ R  Rnm. 
Cot~chIrllnnl knlghtk (Sow. ) . lluw bl mn la rq 1. 

W l ~ l  tt is l8l~l ln up. 
Ponrlrldivnt krzjphl4 I tr onp oi the most chnrnctmlsttc fbrwll~ nf Ihp A y m m t v  

Ilnlc~stoncl of tllr I,ltdlo\v group ni England. I t  In k11ow11 4 1 l i u l  imn~  Ilurnln tulrl 
Rol~rrntl~,  Them aylllmlr to be no nnthwltlc recortl~ arf I ts  occarr~nm In the 
Rllurlnn fnl~nns of tthc Uultd Fltntpn. The tnr~nn Indlmtm n horlron of the 
uylppr pnrt oP the S l l ~ i r i ~ ~ n .  hilt somrwrhat earlley thnn Zbe BllnrI~a Imnm nt 
lprenhwnter Rny or Chich~gof Tulnnd. 

Southwrst of thcsc fossil ifprous limestones, on the opposite side of 
n smnll COVR, banded qunrtzitc beds underlie the limeston~s with 
nppamt conformity and contin110 southwest with northwesterIy 
strike nnd ~orthensterlg dip, forming the bcd rwl< of Sw11rit-j Bny. 
From ,%nrity Ray southward t.11e qnnrtzites are exposed along the 
entire western shot. of Knitt Tslnnd, a distance of nearly 50 miles, 
and are intempted only locally zit VTnkhington Harbor and at the 
herd of Pi33nr Rnp l ~ y  p n i t i r  intrusions. Along this entire const 
'na obserratims indir~terl t h ~ t  Zhmc wns n dnplication of these beds, 
but it is probable tllnt duplicntion rxists, The total thicknes af the 
k l s  cnnnnt. thewfnre. kw ~atimntcrl, though i t  mud amount to  many 
tholt~anrls of feet. 

DCVUWIAIP. 

Att the hnse of the Bvnnian are conglomerates of considerable 
thickness, which contain pehblcs and cobblm derived from the older 
Silr~rinn Imla T h i s  fact s t ~ g p t s  nn ~nnconformity between the 
Silrlrixrl end Devonian stmtn, thoi~g'h neither in the Retchikan nor 
in t h ~  TTrnrlpll tlistricts were these two formations oherred in ron- 
tact with ~nr11 other, 



Mona the northwest show .eof Prince ef Wales Island and on the 
smaller islands ad jac~nt to Davidson Inlet limestone of considerable 
thickness a t  nlang points averlies t l w e  conglornemte beds, and 
toether they mpmwnt the lowest horizon of the Devonian. These 
conglomerates consist essentially of cobbles of banded quartzite with 
some. lirnestanc and schist fragments Toward the limestone beds 
they grade itih sandstone snrl shtg limestone. They are con- 
forrnallly overlain by the limestone strata. S a m w  beds of the 
sandstone also occur- interstratified with the limestone h d s .  T ~ P  
limestones am semicrystalline and gay to blue in color, and not 
many of the fomiI rernnins in them are prewrred. At ser~cml points, 
hnwever, irnpcrfed fomil rernnins were gnthered; the largest collec- 
tion mas obtained on the enst shore of I-Teceta Island from Ixds 
directly overlying the cangIomerates. ICiniIle reports as follows 
on this collection : 

U l i f l  on cn8t sdde of H r c t t n  Ix1rfrrd.-Wle T I ~ ~ I I I ~  fr1)111 t l l l ~  JocRIIQ I~t~Iutlrlt 
8bropkeodmla cf. c o m 4 l n ~  Rnrr., Ugp+rllrlrr cf. npnlus. Alrwpa rrtirulnrix, 
Pmtamr,rras cf. procerulus, Atr)rpn cf. naperm, r r l ~ i l  sorenil uod@ternsln&l 
species. 

The horizon is aplmrently lower I)evonlan. A frngmentnr~ ahell nblcb 
teema to represent a Anely plicoted Conclslddtrsn I n d l c n t ~ a  A horlzon nnt lster 
than mrlp Tlevoninn. 

The total thickness of the cnnglomerfite bed3 i ~ ;  cstirnateil a t  1,900 
feet and that of the overlying limes to^^^ stsn t~ nt  1,800 feet. At this 
l o c a l i ~  the rock kwds are I~rt~tFljr folded nnrl ct>n,nsidcmbly meta- 
morphod. 

A somewhat higher horizon of the Ilevanian is rcprcvented hp the 
fauna contained in the limestone I d s  on Long Island, in Rasaan 
Ray, on the east sids of Prince of I'l'filcs Islnnd. At this locality 
both l0we.r and middle Tkvoninn fnrrnn ~ R T P  heen recognized, t h n n ~ l ~  
t h ~ ,  limestone strata contninir~g thenr nre apporcn tly conformable. 
The first fossils fmm this Iwnl i ty were gntherecl by Brooks in 1901, 
nnd were determined as rnitldl~ h v o n  in11 by Prof. Charles Schuchert. 
Tn 1905, E. M. Kindle mndc R more complete mllection at this local-' 
ity and suE>rnih the following report : 

Rlue HmMonw form rullch Of the Furfnre ollterow On a group of sm~11, low 
Islnr~ds ncnr thp n~lddle of Knrrnnri Ray, of whlch Long Errland Is the large&, 
O n  I to~~nd lrlnnd fbe Ilmwtones are not ~ r m t l ~  rnetnmorphos~l, but hare 
p1d n eonp of ~ 1 ~ r o t 1 ~  d~fnrn~arlonnl artlrity. The Islnnrl aEortIa an nnintcr- 
rnpted outcrop of the I Irn~atn~ i~u  ~ n t t M g  around it9 shore Fine. These outcrops 
nke a t  portbnlnr Interest nH Illnstmtluf: i r l  n emall a m  the complex character 
ntl the deformotlon in t h l ~  r6glm1. The beds are ex-eq-whers Inclluwl n t  n h i ~ h  
lrnalc, u ~ b ~ ~ l l y  n b o ~ ~ t  We. 0 1 1  the north nnd e n ~ t  rrldes of the iHnnA the strlke 
1s wlthln n tw d@flPeR of A11e ncbrth. Fmn~ r~wlrlg due north thp strike ~wlnan 
nmuud nbrlljltiy to N. M0 11:. on the  m s t  side of the tsl~!nd. The eepmam on 
the west ~ l r l r b   how the shnr11 PJIKIII- W J I ~ I ' J I  the ~~m?llfJy rwrticnl strata m n k ~  In 

Op. cil., p. 4::. 



changing from a northerly to an e a l ~ r l y  strike. Tbe Il~nestmc u:i Ilrlufihd I~ ln l t i l  
la shorn by. its f ~ i o 1 l s  to be of the -me ftge as the upwr tretls on Inng Islnurl, 
wblcb lie a few hmdmd yards muthenst 

On Long I~land. which bas a lenmh of aboat 2 m l ? ~  nnd an nrernw mltlth 
of lens than onemf  mile, the lEmeRtnnrm show R lcea degree o f  deformation thnn 
thorn oi Roond I ~ b n d .  The flexor- h ~ v e  comprntlrcly ~ e n t l e  dip% nlnol lnt i~~s  
in pa& of the southeastern portion of the Island to only En or 10". In the  wmt- 
e m  Wrt af the island. however, the alp rSws to DO". The atrlke, as on JLuu11:l 
I~lnnd. s-~trtea greatly, 

A w t l o o  nlmg the metb Mde of tong lelnnd rrorll ibr! eaAt end to &It Poud 
sbowa the  fr~llowlog perles of beds: 

Bectdon f 2, Lor? J :tr .I& 

Fret. 
c. Haul, dnrk-my Ilrnestnne, allgitFy r;ar?w than the pWln~,,, , , , ,-, ,  270 
b. Hnsll, bl~te, H t i ~ ~ m i i i ~ l  I tmesA..:3:.7, i;~:rturIng euelly ta ouy rllrrctlurl-.--- ZW 
a Buff or crcam-calorrtl f ~ J d q . ~ t h i z  mndstooe nndertylng the Iln~ontor~m,,, IIO 

GOO 
The two dtrfrrlons of tb- Iln~eAtonc wrlen are ronforrnnble, ~ n d  the npwr nnd 

lower portlona are ~e'er): arlmllnr In IlthoIoac chnrocter, Analyws of 13~e itlqlpr 
and lowcr ~mrtlws of tbe lbmeertone wrlt?a show them to b~ wry slmlJnt In 
cbrmlcnl conqmltlon. one kmrryjng IH.11 pw cmt, the otbw M.W wr cent of 
Hme. 

AMde from the faunal djberences. whlch am qnltc! markd.  there are na very 
erld~nL mnms for n~rlklng two dlrlstnna of thp Hmmtone. 

J'aunn-The cbnracter of the hum 111 the lower ~ectlon ( b )  of the limestone 
RWEM ( A  111flI~~ted by the iol lowin~ Ild : 
RtfcSoporn sp. Murchtmnln 2. 
C1ndtrlwrn sib. Pbnltrochns cf. amlcua 
Bplrtfcr cf. ~i~lcntus. Ristn~er. Loxon~mn sp. 
S~r~gulnal [tea ap. HolopeJln pyl. 

CanlEnrn 811. Trr*..hr~orartk ap. 
FIerrgnelln nohllls, B R ~ P .  Eoom~r1~nlo~~terln ? sp. 
Nercynel l~~ bchernlca. Ib-~rr. Opercnl t~m. 
Holnlwn 8p. Re~rIchln ? sp. 
hIurrhlmnln nnlfaln tn P~~SHIIR. Leperdl t l r ~  all. 
Murchlmnla qb. 1. Clrrbncern a all. 

The occnrrmw of t b ~  mtlw Hmqmella In this f n r ~ n ~  I R  of mnsldmhle later- 
&, since It has not been found ber~tofore In Amerlm. H. h o h e m & ~  ocmm In 
the lower Iwvoulnn of Zlw E"ml mauntnln& Rot!! K. bnhcmim nnd H .  noMIis 
are preeent in Pta- I-' n l  8nrmnd '~  Rohen~lan w t l c l r ~ .  Their prewmce In the 
fauna at h u g  Ialnnd indlo~tes that the latter la mnch more clolrel~ r ~ l s t e d  to 
the Earawn and Aslntic thau to the h m e r l r a ~ ~  fnnme onB1slde of klnaku. 
This lower fanon at  Jiong Islnnd rreyrrmUn the lowest Derm tan h0rllan which 
~ R R  bPen found in ~ l d s k n .  

In the n p p r  w o n  of the hllber llnrPrrtnnc (c> the fo~lmlng iama am 
found : 

Fhvon\fei d. mdldformis Rom. C'Plmln d. rmndalina. 
c ~ t h ~ p h , b ~ l l u m  nw Rfinaomra sp. 
Orthuphgllnnt - ?  rip Llnmla cl. bbemlca. 
Zsphrentls sp. Ampe retlrmlnrl~ Llnn. 
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Atrypa hglstrh Hall. 1.11cinla cf, ptonvla t1hIdt 
Qypldula opatus [ R ~ r r ) .  
Gypftlula cf. Intemeuims (Barn). 
MerlMella cf. barrisi Barr. 
Btropbeodonta stephanl [Barr). 
Spirlfer ~ p ,  
Rpirlfer hlnns Rlch. ? 
Splrifer thetldls Barr. 
Npirlfer Snhco~npriuatua T%cb. 
Pplrlfer ap. 
Bpirifer in defer ens^ Rarr. 
Eplrlfer s y  
Retlcnlarla ? BP. - 
lEhynchonella cf. almlthert Rarr. 
Rhynchonelln llvonica Buch. 
Yugnax sp. 
Daln~oneIla occlusa Barr. 
Scbl?&phortl ~nucfnrlani Meek. 9 
Bchirophora striatula Bchlath. 
8treptorhguch~s sp. 
Strophedonta cornitana Ram. 
Camarotoechla 1 sp. 
Cgpricardinia ? ap. 
Concnrdium cf. behemlcum Ilarr. 

Lept,todesma m. 
Wlgtllarcn up. 
h"uculltes ap. 
Tellnopnis SI). 
I I o l o ~ l l a  :I sp. 
I ~ x o n e n ~ a  ? M]), 

hlurrbl~nla  HE). 2. 
.Ilurcblw~~ln all, 1. 
h'ntl~npsls sp. 
Orlostonin s~ 
Oriontoma prbce i~  mr. Okhlert. 
1r:uoruphaJngl cf. pla~orbls D'Arclr nud 

Tern. 
Tmmeaotua cf. fortls Rnrr. 
Tentnculltcs sp. 
Owerns RP. 
Uomphoceras S np. 
Orthocerarr n[h. 
CytherelIn 'I gg. 
Knta~nla lwlaglm Barr. 
Leplenlltiu sll. 
Cyphnspis sp, 
I'rwtua sp. 

Oancardiu~ll sp. Prmtus cl!. rutuatlomlci Tech, 

In place of the gastmpods which arc the rlomlnnnt i o ~ m s  In the loww , 

horlzon tbe brachiopads are the predominant group of thls fauna. T h e  IIer- 
ryuella$ which are abundant a t  Hrc ~ O ~ I Z O I ~ R  In the Iow11r bed& ~ p p m ~ r  to he 
entirely a b e u t -  TRe upper f a l i ~ ~ n ,  however, n p r w  with the lowtbr Ilr Jtn 
foreign nrnllatrmrr. In It occurs the lreculiar mrnl, COlwola, very co~uluon in 
the middle Uerontaa of Etirope. Revemf slrmln~~lr~s nmong the hrochiormlrr 
are either fdentlcnl wfth or have thelr n e a ~ % t  ttnnlogy it1 Gumlafin upxiea 
Tbe fauna represen* a middle Wvonfan or late Inwer LKvot t l~ t l  bcrrlzo!~. 
The lowest # feet of dir-ision c of the  IsFnnd section furnInher1 n fnuua 

dIlS~rtng 'but slightfg fmm that of the n p p r  tmrt. The lollowltrg list lndic~tcs 
its character : 

Cams rotmhla sp. Kuonlpl~nlns plannrhln d'hrch nnd 
Merirrtdln cf. C e m  Barr. Yr*rn. 
Spldfer sp. Orlmtomfi prluceps var. OeblcrL 
Fpidfer cf. thettdfs Barr. 'l'rut~lcull tes. 
Spirlfer cf. cheiroytcq-x. C'yrtolnems %I). 
S tropheodonta cu1111tarrs Rarr. !Irthocen~s RIL. 
Orthonota sp Iproutun ct romanw~kl TRCh. 

Ths stratigraphic relations of Long T h n d  IimcHones to thc p- 
logical horizons reprcwnted on the adjnwnt shorn of Kasaan B H ~  can 
not lw definitely determined because of their topographic isolation. 

The middle Devonian horizon a p i n  occurs &out 20 miles sot~th 
of Long Island. fit the hcad of Clover Rq, mhcrr! a small a m  of 
whstose argillites and black limestone is found almost completely 
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surrounded by an intrusive diorite mass. These beds are hid~ly 
tilted and hme a general east-west strike. Fwils gathered from thiv 
locality were determined by E. M. Kindle, as follows: 

No. #%I.--Southwe& Side of Clover Ray, etast coast of prince of Wnlm I~Iund. 
p e  fosslls, whfch are badIy distorted, Include the following s ~ w i m ;  

Wvml tes cf, hemlspheric~~s. Camarotcachia d. billlngsl. 
%hkmphoria cf, striatuJa. , Pentamerelh ? trp. 
8trophi~dontn perpliina . Atrypa reticularia 
Cbanetes ct'. mucronatne. 8chirMne sp. 

The age I s  Devonian. The fttunal evidence, though aot cauclusivc, au-trr 
that the borlroo is probably middle 1)evonfan. 

This occurrence shows that argillites as well r ~ q  limestones mere 
deposited during middle Devonian time, but no stratigraphic rela- 
Cionv wuld be determined because they are ~urroundd by tbe intru- 
sive miss. 

At Vallenar Bay, on the north end of Gravina Ialand, beds of shaly 
limestone, argillaceous schist, and schistose conglomerate containing 
middle Devonian fauna aecupy the structuml. crest of an enticlilie. 
These beds underlie the slates and greenstones which brder both the 
cast and w& shore of the island. Fossils were first fonnd at thiv 
locality by B m k s  in 1901, and were determined by Charles Sehu- 

, chert to be Devonian. Tn 1905 a colIaction was made at this locality 
by E. M. Kindle, and in 1906 more material was gathered by the 
writers. Kindle reports as follows: 

One msEa wmt of Vallenar Bev, ff~avifie Islmbab--Tbe rnabrlal from this 
IacalIm, while generally fnsuftlcient for t3peCific detcrmlnatlon, b much Wer  
than that obtained last gear (1905) and leavm no doubt aa t o  the Devodan 
n.ge of the M s  west of Pallenar Rug. Rweral spedmens of At~ypa re#imlnsPs 
are present. This ~pefIea fixm the horlzm n~a not later thnn Cslrbonlferonh 
while the asmclaticm of Ckmctea rf. 1laaPlltahmsf8, BpiPifer  sp., Pmetsr sp., 
and C~drnema ap. Indicate n hrrrlmn of Devonian age, probably middle Dc- 
vonian. 

The Devonim beds, a t  this ,lwalitp and those on Long Island am 
included under the name '' Vallenar wries " by Brmhb and itre de- 
mibed in his report on the Ketchihn district. 
Limestone beds containing an upper hvonian fauna, end. over- 

1iing with apparent conformity banded argillatleous beds similar to 
those of middle Devonian age e x p o 4  at  Clover Ray, occr~r in a small 
cove 6 miles south of Klawak on the vest coast of Prince of Wnles 
Island. 

Kindle reports as follows on a collection made at the above locality: 
No. 856.-Point 6 miles south of Klawak. west c o a ~ t  of Prlnce of Wales 

X~land. 
-- -- 

" Brmkb, A. H., KetChlkan mlnlng dlatrlct : Pmi. Paper U. S. Qeol. Survey No. I. 1002, 
p 42. 
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Ipaw~ln corul~rfms : 
Zayhrentla sp Productel la hallaaa. 
Cyatbophyllum cf. geu.uiculun~. Spirifer rf, a~hossofl Verneuil. 
Chdopora d. roemai. 
Tbe ProducteZla JlnlEnna ond flphdfw cf. nnossrrfl Yern., tire represented by 

a, number of  spwimene and Aeem to be the most abundant fwlls at the 
locality. S. csmreofi Is a representative of the U r d  hiomktaio fauna, and 18 
closely related to 8. hastagerfwd3 of the Iowa Ilevonian. Productella hullam 
fa a common -lea la the western Amerfcan Devonfan and Is also found In 
the U a I  Moantalne. The Zlorimn repmated by this fauna la upper Devonian. 

Three milw northwest of the a b v e  locality, on a point opposite 
Fish' Egg Island in Klawak Inlet, the same horizon is a p i n  repre- 
senbd The limestone beds strike northerly with steep dip to the 

. . northeast,, and are underlain as at the above locaZity by banded sili- 
-us dates. The dnplictition at these localities is appnrently due to 
folding, though the folds were not clearly defined. 

Kindle rnakcs the folIowing report upon the fossils collected at 
this locality: 

PdnL mrtls of f i sh  Egg Tslanrl. IF7wwot Inlct, vzcnr I1t$mr of Wales Islaad.- 
A an~all collection from this lwallty i R  m m w d  l~lalnfy nt' corals nnd stun11 
o&mroda. It includes Btmmutcrpos-a sp.. C,yatI~opkjjII~rn all., Striatopova sp., 
nnd C y r l t m  n. sp. This asseolblage hldicater~ tl horbmu of prob~blg late Dev* 
nlan age. The Cjflbinrs, wlth finely gtrlated fold and slnnq saggeatrl, a horban 
not enrller than upper I)e"Ponian. 

South of these two Iocalities of upper Devonian fauns, on the east 
side of San Juan Bautista Island, the same horizon is again repre- 
mnted. The limestone beds at this point strike northwesterly with a 

- fiat dip to tha southwest, and a wide belt of granite invades them and 
occupies the central part of the island (PI. I ) . 

Kindle mhmits the following report on the fossils gathered at  this 
paint : 

Emtitweat end of Rmn Juan Rantisfa 111and.-'l'he p m n c e  of Bptrifrr diff 
j t m t r e  snd h d s c t e I 1 ~  ct. laclrrrymoaa in the hunn fmm thia locnllty Lndiccteg 
n horIeon of upwr mvonhn age. T b m  ore also pmmt C ~ a t h o p l ~ l m  sp., 
dthyrb  cf. an~eldcca, A fwpa relictdZmp.+~, and o*er 8pecica. 

The limestones at the latter localities represent the uppermost 
horizon of the Devonian recognized in this province. To the north, 
however, on Chichagof Island the upper Devonian i s  terminated by 
a considerable thickness of submarine melnphyre lava flows and tuffs 
interstratified with and averlying upper Devonian limestone h d s .  
Fossils were also present in the tuff hds ,  thus defining the age of 
these extmsives. These rnelaphp lavas, however, were not observed 
in the Ketchikan or Wrangell districts. 

The distinctions between the three divisions of the Devonian, the 
upper, middle, and lower, in most places are not clearly defined pale- 
ontologically, and at  no locality was et complete section of these 
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Ilorizons obbinecl. It was therefore, necessary - to  group the Devo- 
nian under two divisions in the stratigraphic table (p. 351, namely, 
upper to middle hvonian and middle to lower Devonian. 

The stmtipphic relations between the early Carbonifemns and 
the late Devoninn farmations nre not definitel~ known. and in no 
plaee were the formations observed together. On Chichagof Island, 
north of this province, lower Carboniferous limestones overlie the 
nppr  Devonian volcanic beda with apparent conformity, though 
this relation was hilt. poorly defined. ' f i e  mme horizon of the 
lower Cnrboniferous is reprewntecl by fossil-bearing limestones on 
an islet at the entrance to Soda Springs Bny, on tlre w e t  coast of 
Pdnce of Wales Island. The limesto~le beds strjke northerly and 
are steeply tilted toward the e ~ s t ;  they overlie with apparent un- 
conformity cbnglornemtes and sandstonnes which resemble those of 
early Devonian age. On Prine of Walm Idand opposite this islet 
nre slntea and chlorite schists whicli resemble those probably belong- 
'ing to tho trpper Carboniferous 

Thc collection of fossils from this lmality was referred to G. IT. 
'Girty, who reports the following: 

The Xolln Rprlng Uny rollectlou c n t a t n s  the followlug furmpl: 

Zaphrmtls sp. 
llwuphyllnm? 
Derbyn sp. 
Whlmphorln? sp. 
rhoneten ap. 
Productus nr. punctRt1ra. 
Pmluctua afl. mealalls Hnll. 
rmcluctus nE. d g e r  IIaII. 
rrdvctt?s  hlrsotlfnrrnl~t Wnlcott. 

Tbfs lot clenrly helooga to the lawer C~rbonlfemua fanun, 

. On the muth end of Gravina Iuland 3 miles north of X)all Head 
fossils were found in beds of calcamus schist, which kcamse of 
their ambiguity could not km definitely d~tcrmined, bat arc pro- 
visionnlly referred to the lower Cnrhn if crorls. These, -however, 
may represent a Triassic horizon. 

Girty reports as follows on this ~wllection : 

Esphrentls st). 
Lltho~trotion a p  
CyrtEna RD. 
MortlnSa ? sp 
Dlelnmo ? nff. bovldens Twhern., non 

.Mlrrtln. 
Dlelnnl~~n ? nll. ~ulllq~uuctntnm. - 

drlcull~mtw ? sp. 

Halobln ? ep. 
Ptmln ? ag. 
TetLakn 7 cf. belluln Rnrrande. 
Tasrm~ma ? ap. 



Tl;y the prewnm at llrslohdnf. which is very Pllnllfir to if not Sdentlml With 
that ~111th occur@ In Eat 11 on the Yukon (deteru~lued as lower C*rh~blfcmas). 
an wpll 1114 by ccartnltl other Iwrtlcnlt~iw, 11 currelatlou of the trvu hr)rlr~nw In 
s u w e d ,  ttud perhap for the prpwnt that fs the beat dtamsftjon whlcb can 
be ?tiride of t t ~ l a  very nmblmous collection. At the same time the M o  fanilme 
nre rnther wlrlely cliWe~ewi~t. ' 

Fow data exist concerning the jntervnl h t w w n  hhe lower nnd 
upper Cnrboni ferous faunas, as the two forn~~tions nre nowhere 
present at the same Ioculity and no fauna represating the intervening 
p r i d  has been found. The upper Carbonif~rous,.mhich probnbly 
intmludm the ma& extensively developed formntions, i s  represenkrl 
by limestone beds at Sagioaw Bay and Keku Islets nt  the north end 
of Ruin lsland. The Ids there overlie .sendstone and ronglomerntc 
wit11 a sug,&ian of nneonformity. The determination of the fnasils 
contained in severnl collections from the limestone t ~ d s  on Keku 
Islets and ,Saghaw Bag indicat~s a Eow~r nnd iln upprr .series, both 
of the upper C'arbonifero~~s formation. Girty in his report on tllcm 
colIections states: 

These two seriee, bnt mmhlty the nppr* nre wbnt bave prvfou~ly h e m  
detertulned R B  Fermfa~l In the Aln~kn  KRtiuu. but I renlly flnd t h ~ t  the reseru- 
b l ~ n c e  with the G~schelian Mtlk-e of thp Rn-lan M I a l l  IR pelltrr than mitb the 
Russinn Permlnn. Prorl~lanallp. therefom, I wlll correlnte this horizon Wth ' 
rile Gdel-stuie, In which occur a grrnt iluutljrr of eqr~lralri~t rrr I(ltntl(~ttl 
~pecles. T l l l b :  fnnun le entirely nnllkc n n y t h l n ~  In the hllnnltmt~~plnn province 
of the Unttd States. hut mnw nf nitr we~trrn Tnnna~ m m t l l r  It. 

On the northernmost of the Keku TsIeLq ahont 130 feet of a white, 
cherty limestone occuw, which is und~rl~ i in  eonfoml~ihly Ily fibout 100 
feet of shale, sandstone, and conglomernte M s ,  the Inttcr consisting 
r~f cherty pebbles nnd limwtonc! frnmnents, w11 ich are inte&ratifiecl 
with narrow beds of limestone contuining nnmerous fmils. Thesc 
h ~ d s  hncI n W. 10' to 30' W, s i r i  ke find clip of 3.30" to 50° NE. Girp  
it1 his report notes thc following list of pncm f r o m  the ahm lo- 
cality : 

. Irl{rsn!Ts fflrnt ~~rrrl la~~mvnnnt nf h - c k ~ ~  Inlrds. 

FnmIina aff. L. tonglaslmn Mocll. 
Stmopom np. 
Rhombapm up. 
llcekelln? sp. 
nerbga? gp. 
C h m e t ~  nff. 6. trapmtdalta m'Rng~:Pn. 
P m l a ~ t n s  nff. P. cum 1)'Orh. 
F m r l u c t u ~  nf l .  P. hnn~bnlrltl D'Orh. 
prOC1nctus aff. la. kaninrklanns Torn. 
Prnductns aff. P. fnwlatt~~ Krrt. 
Prndt~ctl~s ail. P. tartnricus TWb. 
Prwltrctus aff. P. llnmtus Wlrngen. 
mll;ctua ~~miretlc~llalnn Mlirtln. 
Prwluctns aff. P, j ~ k o v I e r l  ' k h .  

I'rn~iactzrs n, v. nff. r. tubemlatun 
hIocl1. 

Prmluctn~ ap. 
hlnrgl~~liem aff. hi. jureaanensia Tech. 
Rpl rl Ter cnmerntua Tsch,, non Martkn ? 
Splrl f~r nrctlcns Houahton? 
Pptrlferlnn aff. 8. pyrarnldata Twh. 
FLqtlnmulnria sp 
Plrmax aff. utah M a m u .  
Itltynchopom a d  R. geldhlana Twh. 
Rh.mcbopora nff, ItR. nlkltinl TRch.7 
Vl~~nnrophorfa aff. C. purdonl Dnvld- 
son. 

Chmnropboria aff. C. anpmtea Vem. 
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Sfreblopt~rla sp, 
A v i c e l l w t ~ n  afl. -4. t n m y l  M. and LI. 
Avicntl[mten, 2 np. 
Plnnn? ap. 
Schlzwlua m. 
Cnpulu~  rrp. 
fltmyamllns fin. 
R~iII~urrrl~l~r~?nff. R. prnctrta BI. find W. 

T h l ~  t a u n ~  belongs to the lower aerle~ of the Gwhellan or apper Cnrbonif- 
emus. 

A few rnilaq west of the Keku Islets the Carboniferous limestone 
is again found on Kuiu Island along the east short of Saginaw 
Say. It dorms a belt of outcropq from Cornwallis Point nearly 
to the head of the bay, Tke peninsula forming the east side of the 
bay is in nn are8 of moderate folding where defomational forces 
have oxerted a minimum influence, so that the rocks are but slightly 
rneta~nor~hosed and the preservntion of tho fossils is exceptionally 
good. .At the north end of TXalleck Harbor, near the entrance of 
Sagioaw Ray, the n x i ~  of ri gentle fold, apparently only 600 or 800 
yards ncrms, lies nenr the middle of the cave. The dip of the beds 
in this fold v ~ r i e ~  from 8 O  to 4 5 O .  Another small fold may be seen 
just west of Halleck XIarbr. The trend of thwe folds is variable, 
but is generally northwesterly and southeasterly. The section ex- 
posed in IIalleck Ilnrbor is very similar to that shown on K e h ~  
Islets. Reds of white cherty limestone 450 feet or more in thickness 
overlio a series of black, carbon~ceous shales, calamous sandstones, 
end conglomerates with' an exposed thickness of 125 feet. This 
section is of special interest because the faunas present in its upper 
and lower divisions represent respectively the upper and lower series 
of the upper Carboniferous formrttions. In the lower beds of *,he 
w~ction, which is exrrptionally rich in pnera, Girty identified the 
fnl lou~in~ ftnms : 

Fusullnn nff. F. lonpllmln~n hfrwll. 
Crnnirt m. 
Schlzopborln l n~ 
Derby14 nff. U. robasta Hall. 
C ~ O Q P ~ H I  R1). 

Chonetw aff, C. tmpmoldnlls Waagen. 
PWocton  rid P. hun~brrlcltl D'Orb. 
Prorluctaa orm P. porrrrtua K a t  
Prdnrtus afl, P. srrnlr~tim~l~ttlsl War- 

tEn. 
Pr(K1llrCnu nf, I.. fwhrrnltl Stuck. 
Pml!~ctus mm D'Orb. 

Rplrtfer nf7. S. aiensia m h .  
RplrSicr cnrnemtus Tmh., non Martin? 
Pgn~mnEarIa n. sp. 
lInrtlniopsi~ sp. 
Ithpchowra nd gelnitzlann m h .  
nlplasmn ap. 
Strvblopteria ap. 
Arirullpecten an. A. m m y l  M. and A. 
Aricmllpwten. 2 sp. 
Fhtoli~rrn riff- n~lculatt~m Xwk. 
Salenolnls? sp. 
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3n the overlying limestone M s  belonging I n  the t~pper series Girty 
~.eports the follow~ng: 

Possfls from Hollmk Harbor. Kriu Island: u p p r  tfitdttfon at  upptr 
P a r l m r i f m ~ s .  

ZayWmtIm? gT). 
I'rinold f r n p ~ e n t ~  
Rtmnwm ml. 
Strel)torb~mchua nff. R, p?larffn~~atnm 

.%hlotI~. 
Chon~tm, 2 fp. 
I ~ l u c t n n .  a r .  P. tfmnntms Stuck. 
I'rtilurtus nff. 1'. namnll Toula. 
Pr(nluctue nff. m ~ n ~ w n l d t l  Btuck. 
Prwlnctnfi aff. P, hurnhnlrltt It'ISrll. 
Prmluctun nr. In. mnmmritus Iieys. 
Fmltrctus afT. 1'. Ilnent~~rr Wnnwn. 
Prorluct~ifl nff. cm'l~lr~i t ~ t l l n  Scrvkrry. 
~ ' r ~ n ~ l l c t ~ i n  R[L 

Corresponding f ~ ~ ~ n n  hnve l w n  1011nd in the limestone beds at 
Taku Harbor on the a~f i in lan( l  in the Juneau district, and in the 
ICetchiknn district l i  mest  on^ I d s  riel1 in coral fragments and pmb- 
ably of f i e  same horizon ( w a r  the liead of I;eorp Inlet. 

'I'hese two localities in the mninland belt nre included La a success- 
sion of argillites ant1 c ~ t a l l i n e  whiqts which are  rloqIr folded and 
highly rnt*tamorphosecl nnd form a bmtl from 5 to 15 miles wide 
striking northwe+rly along t h ~  snuthwwt flarrk of the Coast Range 
intnrsi~es These rn~ta~orph iv  strata, which nre calletl the " Ketchi- 
k m  =ria " in thin prov ~ I ~ L Y ?  and in thc Jlrnenu diqtrict the " Schist 
band," probably inelnde mnnp dl ffcrent formations which, haw- 
ever, can not. be defined bmusc  of the complexity af struct~~re nnd the 
metamorphism develop1 in them. 
. At the Taku Harbor locality. 25 rnil~s rwutli of Juneau, specirnen~ 
of Pmdt~ tus  ad. P. grum*caMt i  Krot. wen? found by E. M. Kindlr! 
in 1905 in a much-altered limestone nt. the I~rtsc nf 1114 slate-greenstitono 
band defined by S p e n ~ r . ~  They ~Ietemir~erl d~f in i te l j~  the n p  nt 
this p i n t  as upper Carboniferor~~;. At the (ieorfre Inlet lmality u 
large mlledion of fragmentnry rornls wns pnthe1.4 !at n p i n t  on 
Hevillagigdo . . Idand and submitted to  E. M. Kindle, who reports the 
following : 
No. 966, Point m m t h ~ ~ s t  aide of Qcorfle h l c t  I0 mlles imm i t8 head, RP 

~Jlb&rrln ?~nlnnd.-Tbe io=cslls fmlu thin wlnt cnnttrrlw mly crlnnEd p t p n l ~  

whlrh, [IOWPI'PC, nre so sbunditnt ne; tn ninke up R I n r ~  jmrtlnn of the mck. 
('rlt~rbld NPnlR can not orrlinnrily h~ nwd  for mrrclntl~~ri. Ilnwev~r. tllelr mt 

Ilroolrn, "4. n.. Ketchikan mlnlng dlatrfct : hot.  P a p r  I*. S. Owl .  S f l w ~ p  So, 1. IWrL 
p. 42. 

null. It. R. I'ml. A u m ~ y  Yo. 2H5. l!HlI:, pp. 1-17. 
Itbm. pp. 1 Q-19. 



abundance here seems to justify a s u r m i ~  that they very probably repremnt a 
Carbouifrrons borimu. Cr111ofds In such abuttdance w B  le shown Irr t h w  
qh?clmeha occur in very few places. If anywhere, ontslde of Carbniferous Lorl- 
rook In the absence of other evidence the ho*n represent& mag be referred 
ten tatted y to the Carbon f feroue, 

A third fossil locality in this mainlsnd belt waa discovered by 
L. M. Prindle at a point jud norkh of the town of Wrangell. The 
inclosing rock strats were argillaceous black slates, and the fossiIs 
contained were so poorly preserved that definite palmntologic st&- 
ments could not be made in regard to them. They were referred t~ 
Q-, R. Girby for examination, who submits the folllowjng report: 

The fossiZs In qnestlon c o n w  of two specfmens of pelecypod s$ell& hth 
apparently belonging to the same specie& In their present atate the ultlmzte 
generic chnmctera are concealed, and, though It Is mmetimes WsslbIe to deter- 
mine the genus satlsixctorilg wIthont these charactem, as by some peculiarity 
of sbape, such determInntlon i s  not pssible with the present exnmples. I n  
fact, even &flc charactem h a ~ e  been more or leas obscnred nn8 changed, 
eo thnt these sbella mlght belong almost equalIy well to severnl genera whose 
range and geologic nge, e, for aaa paleontOlogIc evidence Is concernd, mlght 
be almost nqwhere frnm Devonfan to Recent. If Paleowic, 1 would feel dl* 
p o d  to refer them, by rearwn of thetr mhpe end sculflnre, to the g e n u ~ ~  Wii- 
mwzdh ,  though such n reference would he little more than n surmise. The 
range of Ednaond4a is practically restricted to the De\-oninn and Carboniferous. 
It Is wlth sincere regret t h t  I submit R report n~ nnsatisfaetory a$ I know thlw 
muat be, but I feel that the evidence would not jnstify R tronmr or more 
definite oplniw. 

In view of the comparatively weak prtleontologic and strstigaphic 
evidence bearing on the preciw age of these, nrgillites and crystalline 
schists, it is possible that their period of deposition extended even 
beyond the Carboniferous period into the Triassic, especially when 
the estensive development. of Tritlssic strata to  the south in British 
Columbia, as described by G. M. D a w ~ n , ~  is taken into considera- 
tion. The evidence thus far gathered, however, indicates Carbnifer- 
ous age for the greater portion of these crystalline schists and 
argillites. Besides their distribution along the mainland and ad- 
jacent islands, they are developed widely on Prince of Wales Island 
and to a limited extent on Kupremof Island. 

The most recent Paleozoic rocks in this province are upper Car- 
boniferous lava and tuff beds interstratified with M a  of black slate. 
(Pl. VII, A.) T h t  age determination is based on their structural 
relations to the; older and younger roclrs and on the fact that the 
upper Carboniferous strata a t  Taku Harbor underlie the penstones 
with apparent conformity. These beds in the Juneau district are 
d m i b e d  at length by Spencer as the " slate-greenstone Land.'' 
These strata trend in many places parallel to the older limestones 
nnd schists and have been subjected to the same dynamic forces that 

Gml. Nat. HtsL Rarvey Caaada, 18?9-R& pp. 1-177 E. 
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produced the northwest-sonthenst  stern of folds. The b d s  are in 
many plam steeply tilted e i th~r tu the  s o u t l ~ ~ ~ e s b  or to the north- 
rast, although local vnriations in strike and dip are common. The 
totd thickness of these stlwta has been cstirnated to be over 4,000 
feet. .They occur principally along the: outer tnrder of the mainlnnd 
hIt, but they a h  form a smaller b i t  ~ F r ~ n g  the seavrard shores of 
Chichagof nnd Baranof islnnds and on the west coast of Prince of 
Wales I~lsland. 
As a whole the penstone  rnembem of t h i ~  slnte-greenstone for- 

mation predominate over the slate or the sedimentary beds, but the 
mlatir~e proportion r a r i ~ q  fronnl p l ~ c e  to place. The variation is at- 
tributed to the inequalitg in distribution of the lavn flows and tuffs. 
In the beds themselves the igneous and sedimentary mabrial is inti- 
metely associated in varying amount3 and gr~des  from ~ltered andes- 
itic Iwas and tuffs to pureIy sedimentary beds (PI. VII, A ] .  
In tho R~tchiknn and 71-ranpll di~.t.trictc; the ~ l n t e s  and greenstones 

can be trnced from Dixon Entrnncc to C n p ~  Fanshnw. including 
Dunc~n Canal, C'llerelund Peninsaln, and Grnvina Tslnnd. They as 
well as the crystalline schists to the northeast tlre importnnt mineral- 
bearing formnt,ioris. 

1,imegtone and conglomerate beds of I Carboniferous horizon still 
higher than that at Sapinaw Bay or Takn Harhr occur at Ppbus Ray 
on Admiralty Tsland and have been recently report4 h r n  Hamilton 
Bay on K~~pfennof 1slnnd.u .The relation of thew MR to the slntea 
nnd preenstones n h o w  mentioned is not known, brtt in the ptsnti- 
graphic col~rmn on p a p  34, 35 they have b n  prorisionally placer1 
a b v e  the slate.. 

MERO7XlIC STRATA. 

The form~tions in tho Ketchikan n n i  Rrrnnpll districts that h ~ v e  
been referret1 to the Mesozoic era have no fossils, and tlreir clnsaifidn- 
tion is therefore bnwl entirely on structural rtnd petrographic evi- 
dence. Ths only Mesnzaic fmsi1 fotind was in a loose f m p e n t  of 
limestone picked up at the head of Ramilkon Bay. I t  w ~ s  identified 
by T. 177. Stanton tLa P8rvrJnmonotis swbrpir~~rlnrig (Gnbb), which is 
characterist.ic of a horizon near the top of the upper Triassic. No 
similar rock was wen in plnw nnd the source of the specimen is un- 
hown, but it probably represents Triassic beds in southeastern Nmkn 
and thus shows that deep-sea conditions existed along the coast at that 
period. 

So far RS known, the Coast ftrtnp inttrusivis, which occupy about 
half the land area of so~~tl~east~rn .llaslr;l, invaded the M d d l  foma- 

Mr. W. W. Ataood -tad this loallty In Mar, 1907. ind reportwE the Hamilton 
Ua~r ocenrrenca 



tions during the enrly part of the Mewwic era. These intrusives 
Are discuseti under the Ileading " Tpncwt~x rocks.'' 
On the sm~thern end of Prince of lVlrles Inland is a succ&on of 

~ndesitic flows, conglomerates, and tnffrs, which p d e  into s series of 
p y w a c k e s  or indurated sandstone& These hl~ve l w n  considered 
hZm7mi~ because of their strt~ctl~ral and petn~paphic mlstions to the 
olrler mks. In this coiuplex, basaltic ~ n d  nndeqitic flows are inter- 
calated with the tnffwwous W s ,  and both f oms rind tuffs alternate 
with the dim en tar^ slntm, graywaclces, ~ n d  csngto~nerates. They 
are warlily distinguished from the greenston- by the wide difierence 

:. In composition and texture of the interstrt~tified beds nnd by their 
predominant reddish color. A fine, compact, preen tuff is usually 
overlnin by an nndWitir! lava with numerous l s rp  phenocrysts, which 
in turn is overlain by a basaltic lava or a red lava conglomerate. The 
peenstone beds, 'on the other hand, vary little in cornpositinn nnd 
where massive, augite crystals form the phenocrysts. 
On the south end of Prince of Wales Islnnd the andesitic flows and 

congloa~emtes averIie at several points the world surfaces of p- 
nitic intrusive masses, and numerous d i k e  of the andesite intr~ide 
t h e  olrler panit-. Pebbles and fragmentary rnnsqes of the granite 
were obwrv~d in the tuflaceous .conglorneratea, showing clearly thnt 
tho sndesites are younger than the= rria- of granitic idclr. The 
granite n t  this point were more altered ~ n d  ronta ind more Aenr- 
iag planm than are usual in the Coast Range intrusive, and they may 
r e p m n t  a batholith intrudd before or during the earliest stages of 
the perid of the Cmst Rnnge gmnitic invasion. The grnyw~clres 
overlying the andmites are ecompnct and indnrated, blrt do not show 
a s c h i s t ~  development (see PI. PTZ, B )  ; the numerous slate frag- 
ments prominent in the rocks of the Sitka series to the nor(,h am 
a k n t ,  and beds of slute are less common.. Pebbles of grandinrite, 
q ia r t z ,  nndesite, and p y w s c k e  nre pIentih1 in the conglom~ratea. 
These beds, ns a whale, though tilted nt  steep angles and fnldetl, 
haye not s n f l ~ r d  the intricate folding and metamorphism shown in 
the alrler rwk berlpl including t,he Sitka series, No fmil ~ v i t l ~ n r ~  
wna found in these bds,  but from tho ahore fncts i t is renwn1l2~1~ to  
mppm thnt they accllpy a position in the stmtigraphic colnmn h- 
tween Trin~qir: and upper Cretmemiii. 
To t h e  north, on Admiralty Islnndt in P ~ h s  Bay, slntp l i m ~ o n c  

and conglomernta hens, containing the fossil fornw dvrce77a r~mipico??.;;P 
nncl .il.rtrr?Jn phcA;i. overlie the upper Carbonifemus M s  unrron- 
fomablp. These lower Cwtnceons strata map s epmnt  the snme 
horizon n~ the p y w a c k e  conglomerate M a  mentioneil R ~ P ,  thnuplr 
in the I a t t ~ r  no fmils were founrf. 
- . - - -  - -  

~ T I .  n. R P.4 .  H u r v ~ ~  No. 9 7 .  1WK n. 144- 



Tile Tafii~ry beds, Ra nhowrl in prerio~ls are widely dis- 
- tributed along the North I'ncific roast, thongli their tattll thickness 

is cornpsmti~+ely smnll. Tn Ithe JC'rnn~ell clistrict they nre lmally 
rlev~loped a t  Hamilton Dng on Knprt.nrrof Islnnil. O n  Prince of 
NTnl~.; TsI~ntl t h q  rwrupy but n small Iwnl nrcn at Coal Bay, a 
south~rn nrm of Kasnan Hny. ' 

The Tertiary k l s  comprise an assemblage a£ conplomerntes, snnd- 
stones, nnd lignitic cml seams, togcthnr with V O ~ C R ~ ~ C  Pnva Rows' 
overlpinp: and interstrn tified with thc ~etliments. 

The occurrence of the beds a t  low alevat~ona, snrro~~nded in plam 
by rnountnins of Pnlmzoic rocks, indicntes that the Terhinry 4 i -  
t11~3lt H WPPR (Ioposit~d in lakes or shallow embaymenta n~tematirlg 
with swampy Innd, on which the ~egetat~ion of thc coal beds nccumn- 
lated. Erosion and movement of the older rock M s  probnbly cnnml 
tlir Iwal tmin-like deprmions. Tha beds are still wft, f r i ~ h l ~ .  rtntl 
unrnetnmdrpllnsed, thoudl they are in many p l ~ m  fractumd nnrl 
tilted to mnie extent W owever, the deformation of t 110 original hori- 
xo~ la l  strr~ctlire is slight when. compared with that of tho underlying 
strata. Tlic rnr~glo~~lrrnt~s of tI1a Tcrt i a q  consist cwntinllp of slate 
f mgmentri with pcbbl~g of granite, p n s t o n c ,  and limestone, many of 
them rn~ncn~rir~g wvcrnl inchts in diameter. These aItprnate with h d s  
of sandstone and shale and with them have a general sozlthcrly dip 
of from 5" to la0 and an casterlp strike. Sandstone is the prcdomi- 
nant mck of the Terti~ry. I t  contains less quartz than nsuul and rr 
l a r p  emaunt of rwk frapnents. such as slate and limestone, rnther 
than of ~nincrwl fmgrn~~fts. Tlle b d s  Ire p y  to brownis11 and 
looseIy consolidated, many nf tltern showing cm-bedding. The 
~ 1 1 ~ 1 ~  km1s co~ltnin a hiph percentage of clay nnd bihrmino~~s m~tter, 
antl in tllcm R M  nurncnlus f ~ i l  plant leaves. 

Om1 mcua in lwds 3 inches tn 3 bwt thick, interstratifid with 
wnms of carbonaccalls s l l a l~  and mntlstone. It varies from a I~lerlc 
l i p i t e  lo  a biturniaotls cod, b ~ t  nowhctr in sat~thcastkri ,11msk~ l~fis 

i t  l ~ e n  found in co~nrn~rcinl quantities. 
Tkc p a y  s l ~ a l e ~  of this sandstone wries mntnin fin ahndant Ron. 

which Y. H. linowlton consitlem as pmhl~lp nf Kmai ~p (npp~r  
Eocene). h collection from I-lamil ton T3ny mns snbrni tted to him nnd 
the following sp~ciea were identi fied : 

-- - 
nnll. W. IT.,  Cont md l l g l t ~  or I lmka:  *venternth .\an. nppt fl. S. Gml.  Rnrv*~,  

pt. 1, 18RO; Rrooks, A. !I., Coal PCM)UTCPJ 01 Ahnkn: Twmt).-mn4 Ann. Itept. 17 A. 
m01. Survey, pt. 3, 1902. 



Poesil plant8 from HamtElon Raft, Alaeka. 

Rqnuln lai~gsrlortll (Rrgt.) Beer, Qaercus sp. nov. 
S~qatola nordenxkioldi P Hwr. Lnnsos np. 
'I'axntllun~ tllatlc~~um nllocennm Heer. I'opulu~ 
J a g l t l ~ ~  HIEPITI! nppr. Alnue WI. 

1:lnr11m q~. mtrtal!~k? w. nnv. 

A wccession a£ bn-wltic lava flows, in which columnar jointing is 
a weI1-der~loped and characteristic featnre, overlies the coal-bearing 
strata, nnd occupies extensive areas on the northeast end of 1Cui11 
Island and the entire southern shore of Kupreanof Island. These 
lava beds, with occ~sional st rat^ of mnglomerak, snndatone, and 
tuff, have a total thicknm estimated at 5.000 k t .  In the lawer 
portions of the series exposed along the shore9 of Pnrt Cnm- 
den on Knin Island narrow seams of impure coal were observed,, 
~ n i I  fossil plant lert-res were callwted h o r n  tllc inlerstmtified sand- 
stme leds, Beds of coarse ~onpllomerate with pbMw ~nostlp of rol- 
cartic material also occnr, p r l i n p  i n  to the wndstone Ms. Strudur- 
ally thew h d s  ore incl in~d on]? a few deprws from the horizorttal 
and' have slifFeret3 IittIa or no deforrnntian since their deposition. . 

A collection of plnnt remttins from fine-pined p p  a r g i l l n m ~ ~ s  
mndstone, intenitratified with the Iavn conglomerntm, was ma& at 
n point enst of Port Cnmden, 8 milm ~011th of the entranw. Rnowl- 
ton statm in his report on this flora that the mnterial was ample and 
very finely preserved and detcrmin~ the nge as Kenai. The plnnts 
id~ntifierl nrp : 

Fonafl plant8 jrnm Pnrf Caatd~rt ,  .4laslm. 

The rrbove determinrltiona nnd tlie strntigraphy indicate that the 
beds rtt Itnmilton Dny nnd nt Port Camden represent ~bo~!t thc snme 
hnrizon. 

The Terti~ry M a  observed at Con1 Bny on the east side of Frince 
of 'l'l'nles Tslnnd are very limited in extent and apparently nccupg n 
lnml bnsin formed in the ontl~rlping Pxleomic rmks. 
A n  expoalrw of t l ~ ~ s r  k l s  ope-third of e mile up the creek i t  the 

hmd of Coal Bay shomd the following section: 

Bivtbn of T c r l i o v  k& al Coal Safj. dIoaRa. 
Ft La. 

Cmm, m y  te h r m l a h  snndstone ---,--,,,,,,- 4 0 
nl~re, fine-~t?lnml WndBfnne -------------,------+------- 5 O 

The strikr of these beds was Pi. 60" W., and the dip 15" NE. The 
coal is a brnwnih-Mack lignite of light weight end contains m a -  



Fjional of amlzer. It is mid to bnrn poorly, l a v i n g  much ash. 
Two sh~fts,  one 20 ~ n d  one 40 feet deep, have becn sunk at this 1 ~ 1 -  
i@ withorrt satisfactory result. 

Fliocene M s  like those which occur along thiri mstal h l t  farther 
aarthttest, at Litupa Bay, and p v c l  b t l ~  containing marine shelfs, 
which are present at  pints  in the J1111r*aa tli~trict, hare not becr~ 
o b f 3 e d  in the Ketchikan or 777rnnge11 di~tricts. 

The most m n t  m k s  am the basaltic Isra flows along the main- 
land and on X e d a g i p d o  Islnntl, in the Retchibn didrid. The-w 
are d d b e d  in the foIlowing p a p  under " Ipeou~;  rock" 

j.. 
IGNEOUS ROCKS. 

ipmus mks incl~~rle ( I )  thr intr~~sive r n M ,  as tbc pniCic 
'bathliths, gabbros, and pridot ites mhich invade the wrlin~mtnry 
rmb h d s ,  ( 9 )  the e x t r t r s i r ~  or those which r r p n n t  R ~ I F ~ R C R  Inva 
flows during the diffprent gmloFLie prids .  as the pmnstones, ande- 
sites, and bxsalts. The mcwt nhundant and irnprtnnt of the igneous 
rocks are the Coast Range p n i t i c  intrnsi\*m, which occupy about 
one-half of the a g p g n t c  land area of t h e  t w o  difiricts. 

The Coast Range massif, as it has bcn defined by Dawson, is not 
of the same cornpitian thronghoot but i n  cnmposerl of difierewt 
kinds of igneous rocks ranging from granite to diorlte and ew% 
gabhro ; qnartz-hornblende diolite nr tonal itc king the prcdod- 
nating type. The most noteworthy feature of the ~ n t i r s  Coast R~rtnp 
mass of intmsives is their gencml uniform it^ in testam and thpir 
continuity. The variations acrws the range am apparently not 'so 
graclual as those along its trend. The Co~ht  Range massif con~is ta  
of Inany separate interlocking batholiths. or batholiths within hath- 
olirks intruded at  successive epochs bt~t  rlllring the same ~ n r r r a l  
p>erjod of irruption. In t h ~  southern part of Alaska, espcinllp i i  
the Unuk River, Stikine River, and Portland Canal scctionn, the . 
contacts between the r l i f i r ~ n t  batholiths, &re In* slinrp than in the 
n0rthe.m S kagway cross section. The geolapc evidencr indicate 
that the granite in the muthem wgion w ~ y  intrntled into more 
deeply buried rock4 than that in  the northern region, and this fact 
may acounb in part for the differenm in contacts. It is probable 
that under such very deep-settteal wnditions, owing to the general 
similarity in compmition between the m n w ,  Fwal  ada at ions wouId 
take place at  the contacts and obliternte the h a r p  linps of demarm- 
tion which would result if the snperl~entttrl intrusive masses were 
nearer the surface and in contact with cooler m u n d i n g  rock 
mas%. 



In this prtion of the Maskan Coast Rur~ge mpid grrtdntions fro111 
one t p p  to mother occur and indicate in many wnys intr~ision within 
intrusion hesides variation due to differentiation and assimilation. 
Sntumlly it is not probable that intrusion was or could' Lw, acmm- 
plishcd mper such a wide area at  one time and by one huge hagma. 
Ebr the p t l u a l  relief of strains and stresses due to tha trnnsfer of 
so mmuelr material and nlw for the action of ~ ~ S C O U S  mag- the lltpse 
of comsirlernble time must be asumd.  Fwdhermrrre, all conceptions 
of the nlechnnics of m o u n t h  building in170l~e khe consideration of 
e canpticnted system of forms, which require nice adjustment to be 
l~rnuglst into quilibrium; lwal differential f o m  of compression or 
tension mtut he relieved by changes in d a t i v e  psition, while the 
Earpr arogmiic tangential or rndinl forces must also find eventual 
expresuiou *n[l relief in m w  transfer, as by batholithic intrusions 
and omgenic uplift.. M'e have, then, to deal with a dynamic system 
tending towrcrd Ehatic equiIibriurn, and therefore the time element i s  
involved in our gncrs l  conceptions of the mechanics of the problem. 

Several interesting  fact^ mere obr\-ed in the field which have n 
hering on the genernl pmblem of the explanation of the Coast R a n p  
intrusion. Jointing planes and sheted Isones are often well market? 
in the pnorliorite, and trend northwe& with steep northeasterly 
dips. Tn the muthern p ~ r t  of soethetwtern Alaska, particularly 
along the shorn of Behm Canal, pegmatito ~ n d  nplite dikes form an 
intricate network and mesh of white strands dong the outer portions 
of the granodiorite massifs and in the ndjncent schists, but in the 
c e n t d  parts of the btholitbs they are practically absent. Several 
systems of such dikes were o k r v e d ;  the oldest .sot occurs as k i n :  
n a m w  bmds following master joint planes and stnncling out as ribs 
ah\ -  the surface of the more ensily weathered grnnitc; n second set, 
is wider and usually perpendicular to the firal,; while a third mnii 
still Iater set, which is distinctly irregular, apparently fills the lnrgest 
frncture cracks. This condition suggests that during the Fast period 
of magmatic activity the mck masses underwent coneidemble mow- 
ment sncl fmctaring ~ n d  were broug11t newer the sllrfam, That still 
lnter differential nlovernent has taken place is evident from thc 111inor 
f~ult ini;  of the pegmatite dikes themselves. At e distance this 
whist complex wiih i t s  innumerable pegmatitic dikes, m ~ m b l ~ s  n 
bmcia, the white pegmatites acting as interstitial cement for the 
rlrarlc unkwJar ftxgmen ts and blocks of schist. . 

The sedimcnhry rocks flanking the Coast Range batholiths i r r  
this ragion are folded claselg near the eontnct and dhe openly nt 
R distnnre, so that, though their general trend is parallel to the 
range, their dip is extremely variable, ranging from northeasterly 
to nouthwcwterlp at all  nnples Such dips, hmever, do not exist 
throughout soutbeaste,m AZash, for northward from 3 B e h  Csoal, 



it1 the lVlx11geIl land Janetln rdistricts, the strike ~tnd [lip h c o ~ ~ r c  u~ut'e 
and mom cotatant, the schists m e  more tpic111Iy de~eloped, miaer- 
~ l i x a t i m l  a'lorlg certnin bnnds is more prono~~nced ancl sharp, nnd 
clusecl and overtum~l folrls appear to be the rule. The prevt~iling 
dip is &*ply northesst into the mountains, and the strike is pnral lel 
to Ihe range. The e m o n ~ i c  hearing which thk change in  s+ructnru 
has had on the fnrmntion of ore M i e s  is interesting nrld is discnsssd 
on plge S t .  
I'~t~*ographicatly the field term granite, which is pnerrtllg usad 

to7designnte the G a d  Rnnp intruaives, applies to only a srndl part 
of the rocks. Tile pwvalctit type i s  Iess siliceous and ranpg in caul- 

psition from p n n d i a r i t  r tn diorite and pabhro, with harnI>l~nde 
1rn3 I~iotite ns coinred constittwnt~ rind tit anile; as a fr~qr~ent vjsiblc 
~cewsory campon~nt. ~"l a gmn~r~l s ~ r l ~  hornblende appears Inore 
abund~nt near the coast, wlli IP biotite pre(lnminttt~s near the inland 
border. of the Coast R a n p  batholiths, Kens the mast a1.w the 
granite is usually more g n e i ~ w i d  in uspect, espciaZIp along Behm 
C~nul ,  and contains n b ~ ~ t ~ r l a n t  inclasjans of t b ~  intnrdcd whist near 
its contact,. These inclusions lwcorn~, more and more coarsely c ~ s t a l -  
line away from the ~ o n f ~ c t ,  until finnlly they resemble basic or acidic 
differentiation prodl~cts and are p d u a l l p  lost s i ~ l ~ t  of. -4 chamc- 
tmistic feature in this region is that. while rrplitic end particulnrIy 
pegmatitic dikes ~lrc extwrn~ly ~ h ~ l n d ~ n t  near the western contact of 
the granite and form an intrimte network in the adjoining whist. 
areas, they are rare and prnctica lly nlwnt in the central psrts of the 
range. On its eastern Rsnks numemuR ~ E i c  dikm occur, bnt they are 
far IPS abmdant than on the m s t a l  side. 'ihe nbwnoe of minette 
and similar basic differentiation dike products ia noteworthy and 
may be due to the fact that the dikes ~ r n  p e p n t i t i ~  rather thau 
nplitic and. themfore, are not. strictly spaking, magmatic differen- 
tiation products in the usual definition of the word. 

The importance of the pepatjtes hcomes appawnt when the mode 
of formation from rt solution ernnnatinp from the intrusive mnK4 is 
considered. They represnt only R small p ~ r t  of the; work nccorn- 
plished hp tbe pneumatolptic solutions of the g n n i t c  and nrp convinc- 
ing evidence of the p a t  roFume of pneumntoIytic solutio~~s ~vhicll 
t~cr-ompnnied the bathol itl~ic iavasionu. The intimate cot~neut ion of 
the ore lmdies in southexhtern Xnnka with the intrtlsive masfie3 l ins  
h e n  proved directly in several places and is inferred in n number 
of the remaining deposits. 

AVCIAUF: COMPDBDTON OF TlLE COAST R A l n E  FlkTHOT,ITHB, 

Althongh the composition of the Coast Range granodiorites wrim 
considerably from point to point, it is desirable to uscertain rht! ap- 
proximate average composition of the entire mm. To this end 



seven t y p i c ~ l  specimens were mlectsd from different parts of the 
ranp. These ljpecimcns were chosen with special regard to their 
ab~indance and general distribution throughout the area, abnomaI 
and rmre types being disregarded altogether. Each of t h ee  speci- 

, mens wns studied in detail under the microscope, and a careful mti- 
mate of the! relative quantity of each minernl in the rock was made 
from the thin mtions by She Ttosiwal method. Although the valt~cq 
thus ol~kinccl are necesarily only first apprusimatjons, they mpm- 
sent rnughly the general mineral content of the Coast Range panu- 
diorite. 

The following average mineral compositio~~ W~IH thus nhttlinwl: 

T h e  average specific gravity, 2.77, waR determined by weighing the 
hand s p c i ~ n c n ~  in air nnd then in water. 

From thesa data the average chemicnl composition wns calculated 
by assuming for the l~ornblende and biutitc the compositions of Iike 
minerals from a similar rock from Butte, Mont. 
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This chemical and mineral composition places the rock in the 
family of the quartz diorites, of the type tonalite according to the 
usual classification. In the new quantitative classification of Cross, 
Iddings, Pirsson, and Washington the rmlt i s  dosaIic, dosttlone quar- 
dofelic, alkalicalcic, and dosoclie, rind belongs in Class 11, order -1 

' 

(xustrare) , mng 3 (tonalase), and subrmg 4 (tonalose). In short, 
it is tonalose ef the ordinary type. 

The amount of titanite is unusual and is characteristic of many of 
the Cast Range intrusives The higldy lustrous, well-shaped crys- 
tals of this mineral glisten in the sunlight and attract the ~ttention 
of the mast casual obwrrer. The hornblende occurs usually in dark 
prismatic crystnl~;, noticeable for the excellent prismatic cleavage and 
the lack of Grrninnl fnces. Many biotite flalces are hexagonal and 
deep brown in transmitted light. h few apatite crystals are visible ' 

to tba unaided eye, but this mineral o c c l ~ s  generally in fine bexagonaI 
crystals of micmscopic dunensiona. Pale green veinlets of secondary 
epidote, which foIlow fracture planes in the granodiosite, are not 
rare. 

These even-grained rocks usn~lly have the normal, sharply defined, 
grmitoid texture. However, padations to holmrystalline poqhy- 
ritic phases, due to the superior development o f  the feldspars, occur. 
Gneissic structure is common near the western margin of thc Caast 
Range belt. In some places tho development of gneissic structure in 
the granite has been so far advanced arid the recrystallization of 
the neighboring invaded sediments to gneiss hsn been so t,horough, 
that it is di8imlt to define the precise limits of the original intrusive 
granite. 

COXTACT METAYORFHISaM. 

Thnt the in~lnense C'aast Range btholiths are not surrounded by 
evident corltwt aureolrs of similar proportions has  been freqiiently 
noted. Contact minerals have been observcd only rarely and are of 
local significnnce. 
In m.ehmopphic alteration those chnnps in mineral combinations 

take place which tend to produce under the given condit.ions more 
stablo qailibrium khrougho~~t the system. It is probable that at 
many points along. the western flanks of the batholiths the schists 
now visible were so deeply buried at the time of intrusion that the 
invading granite did not alter them FO materially as to produce wide: 
contact change. Strata nearer the surface at the time of intnision 
should show more prono~mced dteration from the magmatic solutions 
and the h e ~ t .  Although the strata directly above the'massifs have 
long since been removed by erosion, an observer ~ppronching the cqn- 
tacts from the southwest finds that distinct chnr~ges in the sedi- 
mentary rocks are ge.eneral1y noticeabh, especially in the wuthsrn 



portion of muthcngbern Aleska. TlSla prevailing argillites bcconi~ 
more risihly qstn l l ine .  and a t  msnp points, rspecinlIy in the 1Vma- 
m11 district. new n~ incra la, andalusite and stsiirol ite, occilr. Fmnl 
the con4 of Ikhm Cannl. to the western contact of the Coast Range 
rnfk-if the invaded sedimentary rocks chanp bmm dateg and urgil- 
lit- to phyllites nnd mica  whist^ and in some place3 near tha cr)a- 
tnct to p c i s  Thp mnny tppp.9 of hr~rnf~ls RSF! rare, and spotter! 
schists do not form an in tepal  part of the rornplex. The s t r ~ t ~  am 
intenwly folded nnd wem r ~ n d m ~ b t ~ d l y  deeply buried at the time of 
thc granitc invasion. ~ w p - e n t ~ r l  metamorphic forces were slw.~adp 
active nntl had unilonbt~dly h ~ n t c d  and altercd the m k s  to m~ch an 
extent thnt the gr~nitic: in tnr~ ion  did not disturb their equilibrit~rn 
greatly : its chief p f l p ~ t  being to ~ m n  tmte the p r m w  of crystalli- 
zation a l m d p  in force rnd to i n c ~ a w  their power mther than to 
r~plsct? them bp othem At the cnnt~ct  itwlf, the p n i t e  frequently 
corltairis indusions of the %hi*, which l l a r ~  rlsunllp bctorn~ nlorc 
ooamlp mystallins, though t h ~ i r  oridnal o~~tline is still well pre- 
served, This coastal drip expowl ~ l o n ~  Rchm Canal, w h w  contact 
with the. p n i t e  cnn 1m tfaced only with diflicwltp, offers, therefore, 
an exrmll~nt. esarnpl~ of the metamorphic changes produced by 
d e p l p  hnried granite. 

]It is significant t h ~ t  in t h m  dwp-mtd whish and gnaiwes naar 
the p n i t e  contact no om M i -  of conqtlenm have k n  found, 
n h i l ~  rocks farther a m p  from the p n i t e  and nearer the surface 
during its invn~ion in m a n  l w l i t i ~ s  F ~ O W  trnm of mntuct meta- 
morpl~srn. as in spotted schistg, and mcont~in valuable met~llifpmus 
rlepmits. The folrlpd chamctpr and lack of uniform stlslctnrp in the 
stmta nenr Iha pirsnite contact q s p  aecmint in part for the ~ h n c e  
of mmm~rcinl ore d e e t s ,  since they offer no Iines alnnp whirl1 con- 
wntmttion rnnld easily . t ~ k e  p h ~ ~  ns in the isoclinal whist% af  fhc 
Junen~t didrid fnrther north. Within the p n i t e  R r e a  i t d f  am 
maqional Iw lh  of included d i r n m t a r y  m k s  in a highly meta- 
morphoscd rondition. They vvary from srg i l l i t~  to mica, horn- 
Ijlclndc: nnd cnlcar~our schists of various - even marble, and 
m u r  in long bands7 jnt~nwly folded. Tbep still p m r v e  in gen~rnl 
thrir n o r t l l ~ ~ w t  t r ~ n d ,  parn11~1 to tlic course of the rrtnpe, and t h ~ i r  
sterp northcnst~rly (lip nntI are walled in hy p a t  mclnntain m a w  
of intritsive gr~nitr. 1n the mgion a b u t  Glacier Bay the p n i t e  
contnins n ~ ~ r n e r o ~ i s  indtrsiona of schists a m n g d  irregularly and 
showing beyond qumtinn that clmrage had h n  superinduced upon 
them before. the p a n i k  intnnion. From pneral  stnrctirml re- 
lations in the Jtlncuu district Spenceru has cunclnded that tha 
nchistositg and FttaFp isoclinal clip to the northeast characterized the 



ehists  bnforc the entmnce of thp htholiths anrl controlled at the 
ti1110 of inva&n the fornl of i n t m ~ i o n  by offering parallel linm of 
least m¶stance along the phnw nf schistmi@. So far as the wri tern' 
rxprience in the Juneau district p, this conclusion is judfiect by 
the facts and is further stmndhened by the exposures in Gfmcier 
1 3 ~ ~ .  

The included xhist belts within the Coast Range are nsually not 
wirle, and mom appar near the mountain tops than *A level. Thrp 
can be traced up the C X ~ C W P ~  cliffs and bare mountain sides for 4,IKXE 
to 6,000 fset. They am t~snuIly intensely minerulizeti -,it h sillphfdw, 
wprciall? pyrite, and nenr the rnorrntain crests shnw ~ l ~ i t n d ~ n t  P V ~ -  

tIence of contact mctrlmorphim, formation of gnrn~tif~rorra rock?, 
ctc. Thew rnof pmdants, as IL ;L Daly a has nptly ~inrned them, 
were dirwtly nlmv~: the i n t n ~ s i r ~  mass and n-PIT ~virl~rrtly in tho most 
fn\~ombls position to I= affected by maplatic  w n t ~ r s  rind heat escnp- 
ing from LIIA intrll~ivw, SO that they now art. the. m d  heavily miner- 
nIixed hd ien  

Tllc chnrncter nf the invnded wdimentnri~s enst of the inland Imr- 
rler of t hc grnnitc ie noticeably differctlt. 'Fllr slnles and sanclstoncs 
nm Im nt tercd and typicnl srl~ists ant1 st~nrlstnn~s are rnm. FnltFing 
nnd pnrticularly fnulting nre common ant1 charartcristic of the entin1 
rclmplex (PI. VIII, .I). Thp granitc cor~tnct line is sharp nntl f r r b -  

qi~cntl  y travews the bedding plnn~s  of tlw intruded stratrr. Altho11~11 
i t s  pneral trend is pamllcl to the ('onst Rnnge, t h ~  actual I i n ~  nf rorl- 
inct exposcd in the Unuk Rivcr wetion l~ndulalev locally and cross- 
~ a t s  tho ~ t r a t n  a t  varinhl~ naples. TIlc intruded mcks Rrr often 
illdurn ted and hewi ly mineral i 7 d  with sl~lphidw nner tile contuck 
irnd show evidence of rnetrmorphi~m Isy the intrusives. 

T4p compnring the metamorphic effects of the int rr~sivr! ~.m~nitc 
n30ng its wmter~l ant1 enstern flr~nks in tllc latittlrle nf t lte IC~tchikan 
district derider1 d i f f rr~ l~ccs  I ~ P C  rnppawnt. CS11 f l w  mndml  id^ tlke 
metarnorpllisrn near thc rtlntncL is usr~ally of t l i t  dwp-nnai~l t p ;  
p~eisws and schists predominate snd  art? cut. 1 y  i ~ ~ n ~ l r n ~ r a h l e  p p ~ n -  
tite c1ike.s mmifyinp frorn the pvnite. JTinrr~llizatinn 11y ~ulplr i tbs  
is not pmnottnmd near the contact. Fnrthcr w ~ s t .  ~t solme distance 
Irnm the mntact, evidenms of contact rnctntnorpBism increase, thc 
t l c p  of min~ral imtion also increnses, nnd va Iua ble ore Imdies bin! 
herin discovered within this zone in the Kctchikan district. Al011g 
t be eastern horcler of the p n i t ~ ,  on t h~ other hand, tht! rnetarnorph- 
jm is of the contact tyw, argillit~s nnd slates predominate nnd nro 
o f t ~ n  indurated nnd heavily irnprcgnat~d with sulphid~s, T1?~11- 
tlrfind ore bodips ham k n  founrl npnr the p n i t e  mntact. The 
pmlogic interpmtation of t h w  datm inrlicntes cIearlp that the rocks -- - 

-.ha ~oi lr .  *I., 4th  w.. ~ n i .  TI. Inon. p p  3311-59 ; YOL I& IWR. pp. 107-1 ?R. 



east of the massifs were less deeply buried at the t h e  of intrusiw~ 
than those on the coastal side. In other words, the inland rocks were 
then + above the zone of deep-seated metamorphism or rock flowage, 
and were, therefore, profoundly affected by the invading intrusives 
and accompanying pnenmatolytic solutions. Furthermore, the mk- 
eral-bearing soIutions emanating from the granite encountered new 
conditions of temperature and pressure on entering the adjacent sedi- 
rnentsry rocks and deposited, as supersaturated solutions in their new 
environment, a portion of their dimlved contents, especially the 
metallic srllphides and silicatm. 

Although in such a large belt the phenomena of contact meta- 
rmrphism nrFe not SO pronounced and concentrated as in the contact 
nureole of a m a l l  intpusive boss, they are equally as varied, though 
more extensive md on a larger scale. It has frequently k e n  observecl 
that in a small contact aureole diffeersnt contact minerals occur at dif- 
ferent distances from the intrusive mas ,  and that under similar 
conditions an evident relation exists between a given contact min- 
ern1 and its distance from the invading rocks; and in a general way 
this law appttrQntly holds true for this eastern contact zone of min- 
eralized sedimentary rocks. 

DIKE EOCKH AHD MINERALIZATION. 

The various dike rocks which accompany and intnide the Coast 
Range batholiths may be arranged in two p u p s ,  the first containing 
the pegnlutites, aplites, alaskites, granite porphyries, and allied rocks, 
and the second containing the lamprophyres of several types, dia- 
bases, ant1 other basic intrnsives. Although intern-sting from s petro- 
graphic standpoint, them rocks have little commercial value and, 
with the exception of the pegrnatites and aplites, are not of pent  im- 
portance (Pl. VIII, E ) .  

The pegmatites are not of the usual type, their feIdspars being 
almost invariably o l i p l a s e  and not orthoclase or microcline. They 
are usually pure white and mars  p ~ i n e d  and do not contain awes- 
sary con~tituents in abundance. I n  the central parts of the Coast 
Ra~lge the pegmntites and, in fact, a11 dike rocks are rare, but along 
the western margin and adjacent sedimentnrp'rocks hardly a cnbic 
rneter of country rock is visible which is not pervaded by them. As 
noted previously, the pegmakites are not all  of the same age, but 
haw been formed at different periods, the older dikes following 
definite jointinge: and fracture planes in the country mcks. The oc- 
currence of these inntimernble pegmatitcs along the margin of the 
Coast Range batholiths is a significant indication of the immense 
quantities of pne~~~natolytic solutions given off by the invading crys- 
tallizing magmas, In the region of most intens development of 
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~ q m a t f t e ~ t ,  as in the b h m  Cnnnl RRR, the t-irno~int .pf OW deposition 
wns sliplit ntid no ore boclies of im [~orta~lce 111ivr b e ~ n  discoveiwd. 

Farther away from the gnuiitic inr rusion  nagm mu tic ~olntious give11 
ofi by these ip lcoun musses erlcountured conditions more fuvoraMe 
to the precipit~tion of the metnllic sulphides carried in solution nud 
depmit~d thcm at such points. ,is u. rus~~ll  the argillitss and slates 
a few miles a m t  of Behln Canal, as on Cle~~elancl Peningula and 
Revillapipdo Island, are very heavily irnpregnnted with snlphides, 
especinlly en& of pyrite. The ltotal amount of sulphides in these 
rocks is enormous and would be difficult t o  explain otherwise than 
ns rlne to the influence of thc Const Range intnlsives. h unfavor- 
able result of this widespread mineralization has been to disseminate 
the v a l ~ ~ e s  over lnrge areas and to render the whole of little corn- 
m~rcinl importance. In certain instnnces, however, sufficiently in- 
tense conwntration has taken plnw within small areas and pmrlliced 
commercial values. 

As further evidence of the important pnrt played by the Coast 
Range intruuives, it map be cited that the ore deposits are appar~ntly 
all Inter than thew intn~sivw; that occasionnli!- the pegmatite clikca 
in this nrea pass gradually into quartz veins, and that the evidences 
of contact metamorphism and the development of contact miwrnls 
suclr as  staurolite trnd nndnlt~site are not rnrc in the hesvilp m i n e d -  
ized rock blts. X e m r  the CO& Kunge the rocks now eqosecl were 
at  the tirue of intrusion deeply buried ant1 tllerefore ~xirernely hot 
a11d under considerable press~u-e. The solr~tians, cscaping from the 
granite and entering this complex, enconn t~rect cond il inns slot greatly 
nnlike thdse within the cr;vstal lizing granite itwlf. ard stiIphido 
deposition was sligl~t. On reaching the zone of lessgresa~re nnd 
colder rwk formations. however, the ascending solutions met with 
new conditions. favorable to the precipit~tion of sulphides ant1 min- 
er& .cEaselg a l l i d  to t h m  nf odinnry cnntnct metnmorpllism. w1lt.r~ 
heat nnd m a p ~ n t i c  sa11ltions nw tllc primp npnts  of mt.tomorphism. 

D&CS of diabasc, porphyritr, nnd felsiie am common t l ~ m ~ ~ p h o n t  
the %ion nnd cut nI1 of thr* oldcr rock stmtn. Sornr. of thew hare 
h e n  indicated on the pologic map. The ilnprtarlcc of thew rocks. 
however, is relntively small d l e n  mmpar~d wit11 ihe: Rnnp 
intrusives and their nccompnngi~~p cliko, mks whirl1 hnre nlre~t ly  
h n  discumd. For ?lie mwt pnrt t l l c e  dik~s m y  IIP consideretl ns 
the intnisivc f erms of the pwn~tones, nntlcqiles, nnd b~sli lt ic lrlr~s, 
described in the following pnps.  Di~Baw, which is the rnwt \vid~ly 
distribrltad dike mrk in tlw repion. ficct~sri cnltiting the om bmliw 
in many p~oms. It ~ l s ~ ~ a l l y  Eins n f inc-p ined uplritic text~~re! is dark 



green. and ct~nsisth idly vf *If ern4 jd~igioclnw feldnpt t., to- 
pthpr n-it11 l ~ a ~ l f  ic llonlblellde l~rgely ~ t l r ~ l - ~ t l  to 11m1it~. I h t  l l  I I I H ~  

nrtite and pj-rite aw generally pzwent i l l  diwrninated pins. 'rhm 
porph-vrites. which map be regarded es the dike rocks of the nnrlr- 
sitic IIIVRB, ire charneterid by their porphyritic texture, by theit. 
light-pn-n color, and by lnrge pla@c)cla* feldspar pl~~nocrystn con- 
t t ~  inwl in a finely crpstalline poundmass. Thew dikosV thon~ll Icsn 
mrnrnon than those of dinbase, are nlso of more recent intrusion tllnn 
the ore deposit.% These dikes nre numerous n l o n ~  the shore 
exposures where they cut the Paleozoic strata and the granitic 
int rusiva 

J)iltm of felsite have been noted in only a few places, prinrip~llg 
on I in~nan Penins~rla, where they are nmociatd with the coppr 
11~pnit~1. They are usnallp brownish and finely cwstalline, and are 
cornpmed essentially of feldspar, many crystals of which form larp  
phenocrysh. They were evidently of later intrusion than the om 
clepouits, tlwigh ore WRR cont~ined in them h places. Xarrom d i k ~  
of I ~ t l ~ n l t  wPrP n t m ~ r ~ ~ ~ d  on Knsaan Penins~lla and a t  other localities. 
T h ~ y  nrp nwltnlly hlarl;, finely rr~vstnlline, and prph,pjtia, nnd mry 
111itlvIy in cnmpositinn, ?he haxtlts nre the most recent intr~isivo 
r n c k ~  

EXTKFBR'EB. 

The Ilpper Cartmnif~rn~w ~xtnlsivw mmtionml in the fnwg.oin,p 
paps  HPP rrj>wwnti*d cswntiall~ I F  tuffaceons strrtta end lava flmw. 
~vllirh h n v ~  k n  pnemlly metamorphosed and rendered whifim, 
their oridnd minrrml ron~tit~lcnts having t e n  replaced to large px- ' 

tent by vcnndury prdncts, Ilecause of this alteration t h ~  fi~rrner 
cllnracter of t h p  mrk IIRS in mmt places h e n  obliterated. hut else- 
whem tl~eir textrlrr and rnineml content m ~ r k  them as ipeonrt rocks. 
T!IP intrmtmtifc~tion nncl the intrrminglinp of the igneous rnaterinl 
with tllp l l l ~ c k  slntm indic~te t h ~ t  mmt of the igneot~s material, corn- 
posed of tuffs a d  mrn~ ngglnrn~rntm rea~lted fmm volcanic otit- 
I)rimts fmvn f lnm nlw wplrr. I ~ t t  nre 1 1 ~ s  f y u e n t .  

The t ~ r m  p n s t o n r ,  which is a convenient field name, has k n  
applied to t l ~ c  mrlcs of this t yp ,  h t h  whi~tose and rnasive, nnd 
inclurl(s thr intrnriv~ as m ~ l l  ns thr extrtmive forms. They nre ~ l t  
int~nwly met rrrnorphosccl, hrvt! a gmenish cast, and range in composi- 
tiotl from nltewd anclwites and anclesitic tuffs to baaaZts and altered 
phbros. 

On C'EeveIand Penin'suIn and in the nei~hhorhood of Ketchiknn, 
the greenstones am rar~phl!* Imlded rrnd con fnml to the general strnc- 
ttlre of the naight)nrinp fnrr~l~tionn. il plow st~tdy rcve~ls  layers 
varying in compwitiorl rrlrl canmenew of crystallization, and n few 
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M s  of nrnygdaloidal stnictul-e, showing the nrigind reicular na- 
t pw of t.he rock. Ang~Iar  hreccias also m r  containing fmpmenb 
of gmnstone mnt~rinl.  AI1 t h ~ w  features are SI~CIE as wortld h 
r s 1 1 4  IF n sucmssion of volcanic flows and outbursts, ant1 their igne- 
011s origin is thl~s well estoblisheil. 

I n  tllr ranssivp flows HIT numerous phenwqstq of p-wxene, t~m- 

ally less nltewd t h ~ n  the grn~lndmass, which is  ul\rnys so decnmpwl  
thnt in many places tile original nature of the m k  a n  not IIP defi- 
nit,ely d~termiried. I\'hererer it i s  le-* nlnrecl nnrl the origin~l 
textltr~ is still apparent, considerable amounts of plnpioclnw f f ~ l t l -  

spnr nnd azigite phenmrysts are present and tFw lavns llarc ills typi- 
cz~l fenlures of altewd andesites, Rp proresws of rnetarl~orpll imr tlie 
nr~pitc nnd plagioclase components of the original nwk have l w n  
cllditeraterl and replaced by green arnphibaEe, I,icltito, ehlarjt~, sericite, 
~ P I C I H ~ I P ,  epidote, aoisite. c;r ]cite. q n ~ r t x ,  ~ n r l  nthrr sncondary 111in- 
emls. The 'beds of tn ff and ~gglomernte nip i lsi~n 1Ey int~rmiset l  with 
much sedimentary material ant1 grnclatians to prlrelg setlimentary 
1 ~ 1 s  may often h okrrerl. nwnusv of nul,~~quent alteration the 
originltl rlastic texture of the tutlrr is  rar~ ly  apprrrsnt. 

In their most alt~red form tlw p w n s t o n ~  .whi.st.c; are fine grained 
~ n r l  corn@ larpIy of chlorite, cnlcite. nnd m ~ n t l ~ r y  tlornhlende 
giving the mcks a dark-pwn color. T ~ P W  whists, wlrere prmeated 
Ijp mineral-benrinp watem. rontnin mnsid~rnhlc amounts of pyri t~ .  
and in wveral places h a r ~  k n  lhcachetl to R light pelIow, as may be 
seen on Gravins Island and Clerrlnnd I'eninsz~ln. 

4 s  shown on the flnrrnl p l i > g i r  mnp. the preenstones are d i ~  
tributed along the rnninlnnd lwlt inc11ttEing Gmrine Island, Clew- 
lnnd I'eninsu la, and IEuncan Cnnnl : . thry fire also well developed 
along t ha sl~ores of I l e t t~  Inlet and nn Shukwnn Island. T h e  green- 
stoncs nre irregularly invol vcd with the Carboniferous slates, Iime- 
rrtonr~, qaal-taites. 11nd schists, having h r ~ n  fnlrld and c n m p e  
with them, and nre considewrl tn Iw ~~wntitllly of Itlie same ap. 

The extrusive rocks provisionnIljr rcfcrred to  the Jura-Cretaceons 
priorl ere made up of lnvas nnr1 inffs like thvse of the ripper CRI-$CIII- 
ifemus. These extrnsiv~.es inclurle n ttcred nndesites, honblencle por- 
phprites, qunrtz prphyritea, nnd bnsnlt tnffa. With these extrusiwa 
are included fragrnentnl nr clwtic rocks composed of voIcanic trrffs. 
mndstones, nnd cnnplornerntcs. As R whole tlie lavas are less prom- 
inent than the clastic m k s .  They occur intercalated with the wdi- 
mentay  slates and mntlstonw or payintrkes. The originnl char- 
ncter and manner o f  depmition nf extr~~sivea must have been re ly  
similar to that of the older greenstones. They are, however, rest1 ily 



distinguished from the greenstones by the difference in composition 
and texture and their dominant reddish color. There is also t i  dif- 
ference i11 the amount of apparent metamorpIlisrn of the extmsivm 
of the two eras The Isra, and tuff M s  of blesozoic n e  bnve not 
been changed to chlorite or t a l c o ~  schists and do not show the da- 
gree of alteration thrtt is ch~racteristic of the older greenstones. Ax 
indicated on the accompanying map, the nndesitea occupy irregular 
arens on the south end and along the west stonst of Prinre of IYtkles 
Island. but are not known to occur in other portions of tho Ketchi- 
kan or JTmngeII districts. 

The Eocene period is nlso characterized by the extrusinn of enor- 
molts qi~antities of basaltic lavus and tuffs. The lava beds have 
been but little disturbed since their extrusion and show little or no 
alteration. Hsd they been folded, compressed, and subjected for a 
long geologic period to the slowly operating chemical and physical 
npencics which altered the volcanic rcch of Paleomic and Me~ozoic 
R ~ P ,  they mould undoubtedly resemble the latter closely in general 
character. 

The Eocene basalts are porphyritic rocks ranging in color from 
gray green to gra7 black and in composition and texture from basic 
andesi te to  a normal basalt. Porphyritic textures are usual. hnt other 
iextural phases haw been developed ltxally. Am ygildoidd sstruc- 

. tuw, with fillings of quartz, chchalc~donp, calcite, and a zeolite w h k h  
is prol~rll~ly stilbite, is characteristic of mme beds. 

They ore mostly dark, fine-pined la~as, the only mineral compm 
nent visible to the ~~na ided  eye being phenocrysts of plagiocFase and 
.nrcitsionnlly pyroxpne. The m i c m o p e  further mreals mawetite r 
~ n d  rahly olivine nnd quartz, also n brown mlitized glass In  ser- 
era1 of the thin sections. Alternation products we calcite, epido- 
tite, muscovite, chlorite, and serpentine. 3ianp phenwrysts of f ~ l d -  
spar ..;how mnrked xond  structr~re and grade in composition from 
ncidic andmite to basic Inbradorite. the gro~indmam the plufio- 
cluw is  stta tally mom ncidic The feldspars occur in I n r p r  amounts 
thnn the pyroxene. 

Thew ;t!cxtnrsirm, ss indicatecl on the geologic mRp, occupy wide 
areas en Huiu and Rupwmnof Wands. T ~ P  M s  am. .e.lmost flat 
lying, l w i ~ i g  tilterl HI low a n g h  in pIaces. CoInmnar structure is 
a cl~nraet~ristic f~nture  nnri tliqv may be rlistinguished from other 
rocks of I he mgion I)y their usual red surface weathering. 

Interstr~tifipd ornong the lowest h d s  of this s~lccession are strata 
nf rhyol itc? t ~ f f ,  Brecrin, lava mnglomeratm, end sand*ones. At. Port  
Camdm, on TCaiu Isl~nrl, narrow senms of coal interstratified 114th 
lnvas and snndstone cor~tainerl fosqil plant leaves, which are con- 
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s ir led  by paleohotrlniats to I l e  of Kenai npp ( ~ ~ p p r  F m n e ) .  These 
volcanic* ovrvrlie tt~r liemi em!-har ing  I w d ~ ,  

Ramltic Iavas nf pst;tpltlcial n p  wrupy s~r in l l  a m 3  nt varin~is 
points along the mainlontl nnd an Ilevillrr~ipetlo Islrnd. They lie in. 
nenrly horizontal beds otl t h ~  uptnmcd scltists nrld granitic rocks. 
The masire It~va rlorninntes. l,tlt nllrrnlv 1 ~ ~ 1 s  of t i t  ffnrmus material 
or ash wen- ~ 1 - n  oltwrcetl. Thc.wl flots-~t ~.orwr;pn.d fn the lavas on 
Kruznf Iglnnrl in the S i t k ~ ~  tliatrirt ttr tlw nor-thmest. 

OUTLINE OF GEOLOGIC HISTORY. 

The datn aet forth 'in the p m d i n g  pnges nre inadquate for the 
p w n t ~ t i o n  of a compltte acml~nt nf the v t l ence  nf events in the 
lCetcliik~n and 7Frrnnp11 districts. Tn the cotlrse of the field work, 
howevpr. mnny facts i r i  r ~ f ~ r e n c e  to strntigmphic sr~ccession and 
stnlrtl~rc l r a v ~  h n  ol~tain~r l .  \vhirll will IP frilly n d  in Inter re- 
ports on this pn~rmT rrgion. Though the ~ t m t ~ i p p h p  has not be11 
worketl out i r r  tlcinil, i t  tlms not rill tfw \rllnl~ appear to hp mm- 
plrx rxcept, ~ l n n ~  the I~or~ntlari~~r o f  thr Cohst Ran* granitic: in- 
tntsiorls, whew mnsideml)l~ metamorphism and ltwnl rl ist~lrb~nr~s 
of strnf,n hrw takrrh p111w. 
In . t l l f~  provir~w tllc wdirnentary m r d  begins with the tlepsi- 

tion of n *rip> of frngnlent~l  rorlcs, now rcpmnted bsnd~d  
q i~urt~z i t~ ,  sltntlstonr, n f t ~ ~ *  I d s  of conglorn~rare. and some tuffn- 
cenll~ mnterit~l. Thew dt~st i t :  rocks mgmcFc upward into calcarwrirs 
h t l n  knrl into lirncsto~rc ihnnhininp Silurian fauna. Thot~dl thp 
n p  of t h  enrli~st wicdimctits hn.9 not lwen determind, they nw hp- 
litlvetl to bo rnwtlg Sil~lrinn, a s  tl~ep R ~ P  s a r m l p d  with npp~mnt 
conform it,^ h-y 1iimed;tonrs nf that n p .  Aalr~rer, winre their thick- 
npm in estirntltetl nt. 10,000 fwt or niorr, it is pos3ible that their 
rleposition Iwgnn in nn earlier p r i n d .  At n l l  ~ v ~ n t s  this rrcertl 
~ h o w s  tlint, ~(~rlirn~ntation rvns prohal>lg continao~~a d [Iring early 
Silt~rinn time. t h ~ l  clristic rmks of gwnt thickness werp clpposi terl, 
ant1 that there wne then n gradual rlrrprnina of thr spa so that scr- 
ern1 thoumnd feet of limestone strnti wprr lair1 clown. After the 
deposition of this Silurinn limr%tone t~ prriarl nf enrtll ~llovrrn~rlt pw- 
~ i l ~ l y  interwned. r l l ~ r i n ~  ~vl~ich the rnrlcs wrr'c5 inililrntcd nntl morr 
or I- folded. Of this fnct. h n w ~ v ~ r .  th~m i s  no definite proof. 

The olrl& rncrnlwr. of t ha nrror~ir~n is n s~rrressioa o f  conglom- 
emte and sandstone beds, rclnipasecl lnrgrly of igneous mat~rial,  
which in m a d  plum appar  to he TPFS ssltcretl bllun the Silurian lime- 
stones and ~lnrI~rlping rlnstir rocks. Tlw prbblcs of the conglom- 
erate nm ~ m k l d e c l  in tnff~rceons matrix and werP chiefly d~r ived  
from the older  hand^? qwnrtxitc ~ n t l  limmt one stratn. This series, 
which is estia~atetl to be ;J,(HHb fcet tllirlc, g m d ~  upward with ap- 
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pamnt conforrriity into tlte lower Devonian linlestones. Tllrse calca- 
reous beds are nearly 2,1100 frvt tliiclr s l ~ d  their period of tleposilion 
probxbIy extended well up into middle Devonian. 111 ather parts of 
the region the middle Devonian is represented by argillaceo~~s schists 
find slaty limestone.;, but the r~lntions b c t w ~ ~ n  thcsc and the ~nrly 
Ikvoninn limestones are not known. After deposition nf tlrc sllnty 
limestoaes and argillitex and npparently conformable with them n 
limestone of considerable thickness was laid down in  upper D~vonian 
lime. .This lnter limestone, though 11igllly cryshlline and folder1 in 
places, does not generally sliow the intensity of dynamic action which 
characterizes the older limestorles. At the c'lose of the I)evonffin 
\-olcanic activity kegan along this mrastd belt, and lavas were pwrretl 
out and tuffs laid down to an ~,stimated thickness of about HOo hvt, 
These volcanics were not observed in tho Iietchiknn pncl 1'l"ranpIl 
dibtricts but are prominent on Chichagof Island to the north, ~v l l~rn  
they overlie nrld are interstratified with thp zr  ppPr Thvonian linlra- 
stone beds, indicating that their extrusions were snbma rine. The 
evidence from adjawnt plmvinces, notably in the Ibkon bnnirl. 
tpmds to show that this epoch of vdcanism was widespread. The 
so-culled Rampart series of the Yukon appears to belong to the snlne 
general epoch as the upper Devonian of southeaskrn Alaska. Vol- 
canic activity apparently c e s d  toward the end of the Devonian. 

The l o w ~ r  Carboniferous period seems to have hen  innapmted 
by the depmition of p p  limestone beds I:iiM) feet or more in thick- 
n e s ,  and, though the relations htween t h ee  beds and the under- 
lying volcanics were not definitely determined, it is probable t h ~ t  
deep-sea conditions eon t in t~~d  from uppw Devonian i n b  early Car- 
I)onifprot~s time. An 11 ncunformity bet~wen t h ~  lower and the upper 
Cnrhnif~rour;; is stlgpsted by the occurrence of acgillites, sandstoi~es, 
and conglomerates ha\.ing a thickness of 100 feet or more. On Kniii 
Island f l i ~ i i ~ ?  trnderlie conformably ti00 fcet of clearIy expoxd upper 
Cnrhnifvmt~s lirn~itme. which is broadly folded nnd h w s  compara- 
ti rely litt lc metamorphism. Along the mainland the corresponding 
limestonr lwrls are in i~rsht i f ied  with argillites and crystalline xl~ists 
11nd are clowly foldect find hiphly metnmorphosed. Argillites were 
extensively laid dawn a t  the close of the Carbniferaus. A period of 
rolcanic nctivity ensued reembling that at the end of the Devonian, 
br~t of much longer d ~ ~ r ~ t i o n .  The beds of I R V ~  and ash ejected 
from the ~olcanic vents were contemporaneous with the slata beds, 
and heanse of their intimate asmci~tion with the zdiments the vol- 
can ic~  nm regarded ns submarine extrusives. They are now repre- 
sented by the altervld massiv~, grc~n~ltones and greenstone whist$. 
which are widely exposed throughout the region, and together with 
the interstr~tified s l n t ~  M s  have IL thicknwq efitimakd a t  about 4.000 
feet. 
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The sequence of pologic events during the Mesozoic perid is not 
clearly defined because of the lnclr uf pttleontologic and structural 
evidence and because of the pent; orqenic changes which took place 
during this era. During early Mesozoic time the bedded rocks md- 
fered intense metamorphism and recrystallization, resulting in the 
conversion af the sedinlentery strntn, to schists and dates and in the 
alt~ration of the volcanic roclcs to amphibole schists and chloritir* 
greenstones. At the ssme time the h d s  were highly tilted nnd in- 
tricately folded, the direction of the axes of folding being generally 
southeast-northwest. T1i~a~ changes arc exemplified more clearly 
in the rock beds flanking the Coxst, Range than in the sedimentark 
composing the outer islands. Though early h~esozoic racks have not 
been recognized, it is pmbnble. as mipgestecl by Broolrs: that Triassic 
beds are infolded with these older metamorphosed sedi~nenta. The 
large development 'of the Triassic deposits to the south in British 
Columbia points to the samr surmise. The only evidence that the 
Trikqsic is represented in this region is tha,t a wo11p of fossils found 
in a pieoo of limestone flitat were (letermined to be Triawic. 

During Mesozoic time, tlw most important event, in this district 
was the intrusion of the great bat#holiths of the Coast Range. A 
study of tho section across the nxial rnnss of the Coast Rtlngo itself 
~ h o ~ v s  that the mass is not n simple batholith, but is made up of 
rmcce~lsive intnlsicins along khe same generd line of waakuess in the 
earth's crust. On the outlying islands granitic masses, which nro 
much alt~red and contain many sliearing planos, rxre invaded by 
granitic intrusives only slightly altered, which iu t ~ i m  are intruded 
hy pegmatitic dikes and mnsses. Between these succe~qive intrusions 
cmsiderable time probnhly elapsed. The main folding and tilting 
of t,he bedded roclrs referred t o  above pmbablg preceded the actual 
invasion of the granodioritic rocks, as suggested by A. C. S p e n ~ r . ~  
This is basctl on the fact that their lines of intrusion are in a broad 
way parallel to the b ~ d d i n ~  plnnes and schistosity of these older 
m k s ,  also on the f ~ c t  tlwt R @TV in~lllsions of schist fragments occur 
within the inbrusive massif. In order to control thus effectively the 
linos of intrusion of the gmnodiorites, the invaded sedimenhries 
must have been highly tilted previoiw to the time of igneous intru- 
sions. 

From observations made in southeastern Alaska and elsewhere it is 
evident that the geologic processes which combined to produce them 
vast intrusions and strrictural phenomena acted very filowly and over 
long periods of time. Though the Coast Range intrusion is generally 
considered as having occurxed at one period, which is ~mdoubtedg 
true for limited areas, it is probabl~ that in  sontheastern ,MasIra at 

"Hmoku, .\. I-I., Ketchiktln rninlnl: d l ~ t r l v t :  Pmf. P a p ~ r  TI I$. Geol. Rurvry No. 1. I D I E .  
PP. 32-28, 
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least consfil~rrtble time intervened lxtwacn thc fimt granite invnsion 
end final solirlificatir~~ of the last i~~trusiva 111awes. Though it is trot 
possible IIUW to 1-f~r these granitic il~trr~sions in this province to a 
definite pologic horixon evidence from adjacent provinces f ndicates 
that they continud at least to late middle Jurassic time. Thew in- 
vagiona o f  igneous material wcrr evidently the caum of tllc vast 
nrnotlnt of rnetamorplrisn~ and il~bormntion of the wdimontary strntrt 
along their contacts. It ia nlsa prolmble that the formation of mnny 
of the ore deposits owi~rred jnst after these igneous invnsicins, t81m 
intrusive containing the mnterinl for the ore. The transfer o f  ipwus 
material to points naarer the earth's surface naturally produced 
strains in the earth's crust which found relief in cracks and fissures 
and along Iines of brewintion, as well as at  the contacts of the in- 
trusive~. The lines of wealmess thus formed furnished channels of 
free circulation for mineralizing soli~tions, which  re b~lieoed to have 
heen derived for the most prt from the igneous mames themselves 
and to have hen g i v ~ n  off during the proccss of solidifimtionma 

A period of erosion q~pears to hnvc followed the intrusion of the 
Mesozoic grnnite, and later another epoch of vnlcrnism began. The vol- 
a i c  rocks of t his lnter epoch nre wprescn td by tnffaceous deposits nnd 
l a ras  ocnlpphg considerable arms in the soutl~ern and western part@ of 
Prince of TVales Isl~nd, where they lie on the eroded surface of the 
,-nib nnd nre followed hy or interstratified with d e p i t a  of dastic ' 

~ w k .  Thew rocks map k consider4 equivalent in n general way to 
the sediments found north of th  is province on Admiralty Island. where 
hnded calcarebus slates carving lower Cretaceous fossils occwz 
'The *ply tilted attittldc and rnetamorphoscd condition of t h e .  
valmuqcs indicate thnt they were folded a f t ~ r  their deposition ma 
idurntion. The effect of the forces producing these dructurnl 
phenomena appeam not to have h e n  widespread, ns it did not modify 
to any p t  extcnk the early Mesozoic folding which prececkd the 
inkusion of the grn tlite, 

After the dpp~sition and folding of the= Mesozoic strata a long 
period of qrri~5mnce nppears to hnve ensued dnring which emion 
pmbably wns extensive. In lnte Cretnceous or upper Eocene time 
sedimerrtntion took plnce in local bnsins. These beds incliiding fine 
conglomcmte nnd shules with sonw limite were subqnently tilted 
nncl faulted, llilt this rlisturbance mns nppnrently local. Pu'o evidence 
of nlarine life has yet h e n  f o l d  in them nnd it is pomiblc thut in 
this =tion of Alnskn they were fresh-water nmumalntions. They 
mrls only locnlly near scn levcl nnd in Iow-lying vnlleys nnd bnsins 
prrcticullp inclosed by mountains of granite and older metamor- 

.The origin at  tbr om d e w i t  tn mnrp illlly d l n m ~ a a ~ d  !a tPs folFoarlntl pawn ttnd~r 
ths hvrrdh~ o f  "Ow d~p#lt.*." 
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phosed m c h  These k l s  replrwnt the n~ost rwent d i l n e n t a ~ y  
formations of the IITranpll nntl Retcbikan districts and a t h q n e n t  
to their deposition wide areas of land ~ ~ u r c  flood~d by bnsnltic lavns 
which poured forth through fissures in cnnrlnous volurnc. These 
lava flows are flat-lying nnd on Kain Islancl nttnin a thickness of 
over l$OO feet. They were pmb~bly extsurled a t  the close of the 
Eocene. 

A large part of the Tertiary sediments may hnvc h a  strbseq~iently 
removed by erosion, for there must hnve been R long wriod of 
quiescence sher their deposition ant1 deformation. The next impor- 
trtnt event in the region mas t h ~  dewlopmcnt of the ice sheet which 
cox-end the entire district mder considtarntion. Its retreat l ee  the 
topognphy in essentially its p m n t  frrrn~. After the retredt of 
BP. ice some lava sheets were locully erupted. 

GENERAL D l  STRIBUTION OF MINERALIZATION. 

In the foregai~lg pages thc geography and geology of t l~c  districts 
have been described, especially will1 referelice lo  t h i r  bcasirlg on tlre 
character and didribntion of the ore &posits. As n who10 the Ketch- 
ikan nnd Wrnngell districts cswe their present ccnnomic importance 
mainly to the OMS of mpper, the occurt-encc of other rninartrls being 
commercially af minor sig~ificance. Gold alone is mined at, severnl 
places, but the copper orPs ni'orrl n mom irnportnnt source o f  plrl.  
Deposits of silver-lead ores nrc Iwing davelopd in both districts, but 

. the production horn suclz proprties l l a ~  b p a r  small. 

MINEIULIZA'IlON IN THE COAST RANGE 1NTRtlRlVR IIElll' A N D  A M  A C E S T  

ECUlRTS. 

Within the mainland belt, which includes illc ~nh(cr.11 port ion of 
Revillagjgedo Isllind in the I<etcllilcn!i district, nlinern lixa tion is 
s c a t t e d  both in the p n i t i c  intrusivcv nnd thc adjacent schists, hit 
mineralized zones, correspnding to tlmc in t i ~ r  .Juncnu goltl I)elt to 
the north, are I- strongly marked. Q I I R ~ ~ Z  VC'~IIS nnd n~ctallic ini- 
preptioms are found only lornlly. ~ r t d  prospcting Ilns rewnlcd 
comperatively few rnlnrble ore rleposits in the r~rpns cnvercd hp these 
rocks, Explorations have h e n  cnnfined, l~owevcr, mainly 10 the 
shores of the deep narrow fiords, from whirh the motlntains rise 
abruptly to high nltiturles. Steep, fotrstcoremd slopes rnn ke pros- 
pecting diffrcnlt and hare restrict~d Zhc I ~ n o ~ l e r ? ~  of the p n k r  por- 
tion of +he schist belt to the ricinity of snl t 11-n t er. The ore lmdies 
th~rs far disclorn1 have k e n  deveiopd near Smcnton Rnp in M m  
Canal; at  Sealevel, on the northeast, side of TIiorne Arm; und near 
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the head of Carroll Inlet in the Eatchikan district. For the mnst 
part they consist of simple veins in fissures rind lode d e p i t s  of mlm- 
pFex composition.  the^ contain only modemte values in gold. In 
the JVranpll district the schists nnd ~rgillites near the Coast Range 
Entnlsives are less highly metamorphosed than those to the south; 
momver, their northwest trend and northeast dip nre more uniform. 
The structural relations resemble somewhat closely those of the J u -  
neau district ta the north, where distinct belts of mineralization llnvi? 
been tram1 for many miles, In the Wrangell district such n belt 
has h e n  observed along and near the contact bf the Coast Range 
grandiorite. The Groundhog and Glacier Bash groups of rleims 
are located in this M t .  which is chamctefixed by veins rich in argen- 
tifernus galenu. Prnspects similarly sitaated wit11 respect to the 
rmuite have also been located near Thomas Ray in this district, 

MI N NRALIXATION I 3  THE SLATE-GREENRIWXE BELT. 

Ore l m d i ~ s  of conaiderable importance h ~ v e  Ileen develapccl in 
the slate-greenstone belt, which horders 'Tonpis Xamws? incli~des 
the western partion of Cleveland Peninsnla, and extends north- 
ward along Duncan Canal. They are la.rgelp lode deposits or min- 
eralized bnnds, within which the greenstone-whist country rock has 
been sheared find fissured and then permeated by the mineral-bear- 
ing solutions. In these minernli7~d bands or I d e  deposits the coun- 
try m k  has a bleached nppeannce and is impregnated with small 
cubes of pyrite and other suIphirle ores. k a l l p  narrow seams of 
massive mdphide ore ore found and natiw goId is often visible in 
the I-ein quartz or as thin films or flakes alnng the jointing crncks 
nnd slipping planes. Besides gold and small vnl~ies in silver, copper 
also occurs in limited ~moants in somc of the deposits of these, mclrs. 
The principal lode deposits of this type nrc in the Goldstream mine 
on the epsk side of Grilvina Island, the Old Glory mine on Cleveland 
Peninstzlx, and the prospects on P o r t a p  Moztntak at the head of 
Duncan Canal. 

Though q u ~ r t z  vein# ara prominent throt~ghont the slate-green- 
stone be1 t, some of which show pnrticl~s of native gold, most of them 
nre ton small or the gold cnntcnt is tno law to pay for mining. 
Veins of mnfficient size to be mined sepamt~ly have located at 
the Gold Standard and Gold Mountain p u p s  of claims on Cleve- 
land Peninsula, at the Hoadley cluims 3 miles north of Ketchikan 

. ml Revill~pigedo Islnnd, and a t  sewrnl points nlonp the east shore of 
Gravinn Island in the Ketchikan clistrict, nnd on ~~newodski'~s!and 
in the Wrangell district. Gold is the important metal of these vein 
deposits. 
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CSn S'rinre of 1I'~les Tslnntl the regularity of the rock structure iis 
Itwullp interrupted. by the b~watl nncl irr.ep.rrlar intrusive UWHS uf 
&,.mnitic mcks, and for this reason the ore bodies are not trawnble 
rilong. definite zones. Minernlization in general is closely related to 
the intnwive rock masses, and many of the deposits are st the con- 
tncts of the intrusioes, or in their vicinity. 

The copper ores generally favor contact aureoles adjacent to the 
nandior i te  or syenite intru9ives. They o c c w  ns large lenticular 
llodies and as veins of nenrly massive st~lphide ore, composed of 
pyrite, chalcopyrite, magnetite, and pyrrhotite in n matrix of garnet, 
q~inrtz, cnlci te. nnd other pnptle minerals. Such deposits are 
found in the vicinity of Rettn Inlet and on Kasaan Peninsolu. 
J3odies of copper ore incloser1 in a groenstone-schist country roclr, 
Lot11 in tlie farm of lent ir l~la~.  mnsws and ns veins, occur at NibIncIr 
,Inchorage, the head of North Arm, md in Hetta Inlet. Bornite 
nntl chnlcopyrite occur in small patches disseminated locally in the 
granitic intrlisives and me being explored on the Goodro claims to 
the nort,heast of Karta Bay. 
On Prince of 7.Trrtlcs Island gold occurrences are principally con- 

fined to the limestones and pliyllites anrl are being mined in the vicin- 
ity of JIolIis, on Cholrnnndeley E;onnd, ~ n d  at Dolami. At these 
points the gold occurs in veir i~  of quartz and in lodes following lines 
of brecciation in the limeslone. It is commonly present in the native 
fnrnl and is in many pl~ces ~ccomp~nied by considerable amounts 
of silver and copper. The principsl ere minerals are pyrite, galena, 
~pllaleri te, and tetrahedri te. 

Auriferous veins in the p n i t i c  intnisives hsve been lmted anrl 
1)"inily dewlnped on Granite Mot~nt~nin to the west of Karta B H ~ ,  
11t several points in tbe vicinity of Shalran, and at  Ratz Harbor in 
VInrence Straits. These instances emphasize the fact that the gmn- 
itic a r m  are not always barren of ore, ns is often presumed. 

Ores of silver, h d ,  nnd zinc h ~ r e  been obsrerved at several lw1r1- 
ities on Prince of IYrrlcs Ixlenrl. thmgh the only deposit king de- 
veloped is on t lw Moonshine claim, in (~11oImondeley h m d .  At this 
])lace the o ~ r  occurs in n well-defind vein tm17wshg the h e s t o n e  
nnd p n s t o n e  schist country rock. 

On Dall Islsnd, sottthwest of Prince of TT~les Island, aurifero~rs 
qua& veins ~ n d  belts of w11ists impregnated with gold-bearing sul- 
phides have been pnrtinllp rler~loped at D~koo  Harbor, 2 miles north 
of C ~ p e  Muzon. Deposits of chnl~opyrite ore are b ~ i n g  investigated 
near &a Otto Harbor, on the wesi side of the islnnd. At 3fo1mt 
Veda, on the east sirle, wi l l le ts  of tdrnhedrite and p lena  ore occur- 
ring in a limestone helt were observed. 



On Baker Island, north of Dall Island, qunrtz reins in H granitic 
intrusive lwlt ~ R V Q  h ~ n  pm~pected to rr Parw extent, hut with little 
success. Uhalcopyritc, a x r i a t w l  with pyrrl~otita, Elas been diwov- 
ered a t  the pnnitic mntact an the north end of Noyes Island, hat is 
yet to be developd. 
The d e p i t s  on Coronation Island, which have incited cdnsidernhlc 

mining inkerrst the I 1 1 3  few yearn. nre mplnccment deposit# of galen11 
ore in limestone. They m e  irregular in orcnrrence and not of R I T I I ~  

extent- G m i t e  intrasi~es merr ahserved in the vicinity and the 
deposits are probably ~net i ca l ly  r ~ l ~ t e d  t,o them. 

On Kuiu Island, the secant1 Iar~e.qt idand in the Wrnngell district, 
rnetalliferws clepoait~ hnvc not b e t 1  found. Tl~i~l may b nttrihutml 
to the absence of intn~sive rocks on tho i ~ l ~ l n d ,  only onc small area, at  
ItJashington I-larbar, llaving been obwrvt*d. 

PRINCIPAL CHARACTERISTICS OP ORE DEPOSITS. 

CENFXWL ATATE31 EST. 

In the ZCetrhikan and 7Yrangell distrirtx frhrr prt~rfil t y ~ s  OF ore 
deposits llare been recophd,  vein depsits, brervia vciirs, lotlr dc- 
posits, find contat depmits, the latter being nf pcatcst importance. 
W P P O ~ ~ S  of R character intermediate between tltcx paernl  clnsws 
~ I s o  orcur and their peculiar features arc d i w u ~ w l  i t b  tile det.niled 

' tlewriptiona The distinctive cchamcteristira of the di ff ewnt m i r w -  
81s containml in the ore deposits sre conaidem1 separstrly under 
" Charar!er of minrrnls." Placer dcpsits ,  f 1-rn whir-h thr greatest 
percentnp of gold ju derived, have not k e n  developer1 in this *tion 
uf Alnskn. 

W I X  DEPOSfTB. 

The term '' win r l e p i t  '' is here applied to nny rnin~rn? nmm or 
aggregate oc~r~~pyinfi II fisq11re or fricture in t h ~  rocks. I n  this w- 
pion they are usually made up of auriferous qr~artt and mlcit~, with 
a small proentap I,€ metallic sulphiries, but reins of nearly rnaqivu 
stliphide or r  rich jn popper. or in FOIIIF. i n ~ t a u ~ e ~  mntaining lend nrrtl 
silver, are also present. T h e  vein ~ l e p i t s  omor in pntut fmlly nll 
of thc o l d ~ r  rocks o f  the district;mclndinp the intrusives, hurt nw 
rnrcly forlnd in late Mesozoic m k s  ~ n d  have never k n  obscrved 
in the Terti~ry sedimcntaries or ernptirw. T h e  fieares were prim 
marilp due to  Ftrttins in the earth\ c n ~ s t ,  which may be ascribe(] to 
earth movements nt  p m n t  httt imperfectly andemtood. Theso 
cavities were natarnl conduits for the circ~ll~t ion of miner~lizing solu- 
tions, which containd large amotmta of qaaflz, lime carbonate, metal- 
lic mlphides, and other rnrnerals. The solutions were probably 
heat&. and as they awnded thm~lgh the fismr~s the conditions of 
wlr~tion changed and the contained minerals acro deposited, thus 
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forming the veing. The origin of the mineral sslutions is specula- 
tire, but the intmpive mck ma%- are probably the source, k t t u ~ t e :  

there ia no eridenm of min~ml  deposits formed previous to their 
invasion, OF in the wbwqu~nt rock formations. 
Tn their form and mode of occurrence the veins exhibit much irrrgu- 

laritp. T h m  that tram-M the foliation of the schist- country 
rock obliquely ~m it1 mnny places mare strongly developd nnd 
h t t e r  defined thnn t h m  thnt parallel the m k  stnrcture. They r a F  
in width from fl fern inches, to 10 fwt or more, and are usually 1-q 
than n thousand fmt in  horizontal cxtent, though R few reins am 
mveral theumnd feet long. I t  is noteble that while portions of a 
~ e i n  contain h i ~ h  vnlues, other prtionrr are prncticallp mrthlm, 
and that the richer portiona or pa? shoots nwallp follow rertnin 
lines pitching nt var i~nw with the dip of the win. Instnncefi of 
~uch  pay shoots were noted at the Sea &re1 mine m R~vil lagipdo 
Island, at the Gold StnndarrP mine on Cler~land Peninda,  at tho 
Crackerjack mine near Hollis, and at other mines. 

Pew of t.ha veins show signs of surface oxidation of the minerals. 
Thair crappinm expose thr unaltewd sulphide ore, ~rsurrlly pprit"c, 
and only r~rplr has this hccn oxidized to limonite so soaa to form nn 
iron c ~ p  or gman. Secondary enrichment is entirely ~ k n t  in the 
fiwam-vein rteposite. If s~lch enrichment exiaecI prcvions t o  tho 
plucial epoch it mas scoured away bp tbc moving ice strcarn~;. More 
r ~ c ~ . n t  wwthering has nflwted the rocks to  only a slight depth. 

Most of f Ile veins dip steeply or stand rie~r1y verticnl. At tho 
time the wins wem formed the present oukrops were probnblg wv- 
~ r a l  thousand feet below t h ~  earkh*s sudace, and since they wrre 
fnrmed from material: derived from still p a t e r  dapths, it may be 
a n m i 4  that sirnilrr yeins will extend to con~irlcrabIe d~ptlw, 
tho11ph inrlivid~~al wins may 'be cnt off by f ~ u l t s  or by a gr~rlunl 
wtvlying of tht  inclminp fi~wre, 

The walls or countv m k s  itre everywhefe considerably altered 
not1 in some places consist entirely of metamorphic minerals, in- 
rlliding epidote, chlorite, mf ca, qnartz, and calcitc. M~~etsll ic min- 
em19 in mnny places impreprde the vein w ~ l l s ,  and in certain I m l i -  
ties the m k  adjacent to tfic rein constitutes a part of the ore. 

Tha term breccia veins here I I W ~  to designnte r n m  of h m i n  
rock occurring in mom or lm trtblilrr form which have l m n  infiIh.ated 
and impregnated by quartz and metalEIc sulphides. Simcstonc~ nnd 
whista are the usual inclosing rocks, nnd in t h e e  tbc w i n s  nre c i t h e ~  
pnmllel ta  the bedding plnnes or crosw~rt tbcm at n a m w  angles, 



Deposits of this wrt are found at DoDoIomi m d  in Cholmondeley Sound, 
on the east side of Prince of Wales Island. At Dolomi the Valpa- 
raiw, Paul, and Je~qie veins are typical of these hrecci~tecl VP~II  

deposits, and in Cholmondeley Somd the Gladstone and Equator 
veins are mm% typical. These veins range fram 2 to 10 feet in width 
and many of them are traceable for 1,000 feet or more. Quartz 
forms the cementing material between the brecrided lirnestoncl fr11g- 
rnents, ant? to aome extent bas repl~oed the rock itself. Sulpliide 
minerals ulmying the gold values are contained in the limestone fmg- 
rnents as well ns in the quartz, and to a less extent in the unbwcintcd 
m k  adjacent to the vein. Bemuse of this replacement, of the inclos- 
ing rock and the lack of definite walls, it is sometimes difficlllt tr, 
determine the lateral limits of the ore, and asays af the rock are 
nmessaq. In kome plnces, aa was noted in the Vdparaiso vein, the 
walls are defined by narrow veins of rna&ve quartz I. to 2 feet in 
width, with 4 to 6 feet of brecciated ore between. Thm qlr~rtz 
veins were separated from the intervening brewis by thin seams of 
gouge matter, indicating movement of the waIIs snbsquent to their 
deposition. Gold i s  die principal metal contained in these deposits 
m d  is largely free-milling. P-yrite, chalcopyrite, tetrahedrite, ga- 
lena, sphalerite, and amnopyrite occur in varying amounts in m o d  
of these veins. Surface weathering has oxidized the surface nut- 
crops, in places to a depth of s ~ v ~ r a l  feet, forming a p a n  com- 
posed of limonite, hemati@ mnlarhite, ~zor i te ,  and other ninemIs. 
In these breccia veins the richer ore pnemllg occurs in the form of 
shoots, pitching at an ande to tho dip of the vein. 

The type of mineral deposit here defined as "lode" consists of 
bands of %histme rock intersected by veinletq of quartz and calcite 
and irnpreptlted with metallic aulphidea. These lodes may vary 
from-5 to 50 feet-in width, end are ~rsuaIIy of great pemistenm both 
in length ~ n d  depth. They invariably follow the structure of the 
inclosing rock, and the are is of rntlra unifarm p d e  in thorn tbali 
in the fissr~re veins. Gold, which is the principal met81 in them, is 
~wnfmecl largely to the quartz and calcite treinlcts. The lode deposit5 
am not so imprtant in this region a3 in the Juneau district0 to the 
north. This type of mineralization is most prominent in the slate- 
greenstone belt, md ore bodies of this mrt are being mined at  the 
Keystone claim on CIeveland Peninsula and at  the Goldstream mine 
on Gra~ina Island At these localitia the inclosing m k  is a p a -  
stone schist, which within the lodes is changd te a soft p ~ s h  or 
pale-greenish rock, consisting chiefly of carbonates of lime and mag- 

* Llpencer, A C., The f-II -Id belt: BulL U. $. Geol. Bumey Xo. 287, 1W. 
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nesia, with sericite and some chlorite. The metallic sulphides, emn- 
tially pyrite with some chalcopyrite, are h e l y  dimminaked through- 
out the rock and amount to about X to 6 per cent. The lateral limits 
of the deposits are not sharply defined, and in the altered country 
rock the mineralized portion gradually changes to the unminwalieed 
schist. 

The o~igin of the lode depcwits is Mieved to have been similar 
to that of the fissure veins. Mineral solutions of magmatic origin 
pmeated  and altered the schists, and deposited in them the sulphide 
minerals. The mks mere then fractured and veinlets or sttring.ers 
cd quartz and calcite were deposited. Subsequent movements have 
mused slipping and shearing planes witbin the lodes, but large trans- 

- verse faults were not observed. 
Surface waters and other surface agencies have had practically no 

effect upon this type of deposit since the glacial epoch, and secondary - 
enrichment does not occur. 

CONTACT-METAMORPHIC DEPOSITN, 

Among the most valuable mineral d e y i t s  ifi the region ttre the 
~ w n b c t  metamorphic deposits, which are largely developed on Prince 
of Wales Island. This term is here restricted to those mineral veins 
or ore masses which have been formed by contact metamorphic 
agencies and which carry the minerals characteristic of such action. 
A onbc t  metamorphic deposit must, therefore, be in the vicinity 
of in intmsive rock but not necesmdy at its contact. Such deposits 
ascur mostly in limestone or calcareous rocks usually within 1,000 
feet of the intrusive rock masses, They are believed to be of mag- 
matic origin md to have been formed by gaseous and aqueetxs emnna- 
tion3 given off from the igneous intrusive during cooling and sdid- 
ification. As line carbonate is a ready precipitant of thew mineral 
edutions, the l a r p t  ore masses are usually formed at pints where 
limestone is the intruded rock. 

T h e  characteristic minerals associated with t h  contact meta- 
morphic depasits are chalcopyrite. pyrrhotite, pyrite, and magnetite 
in a gangue of garnet, epidote, calcite, quartz, amphibole, wellitsto- 
~ r j t e ,  and several rare minerals. These minerals are admittedly the 
typical pmdrxcts of contact metamorphism, and their nature and 
jntergrowth show that they result from the mtion of hot solutions. 
Minerrtlogically they differ from the ores of other deposits, especially 
in the mtemporaneous formation of oxides and sulpbides, pi&- 
pally of iron, and in their awoci~tion with the various lime-silicate 
minerals enumerated ~bove. Within these contact aureoles the min- 
eral deposits assume many forms. They occur not only as veins 



filling fiswres a few hundred feet in length, crosscutting the intrrlded 
rock beds, but also in the intrusive mass itself, and as banded re- 
plnmmcnt deposits, where mineral deposition has. taken place along 
tlre bedding planes of a quartzite country rock and the interreniag 
band9 hnve been mom or less completely replaced by vein maicrial. 
Of greatest importance, however, are the ma- corn@ Ifirply 
of rnetnllic aulphides and magnetite. T h ~ e  ore Mies  are Irregnlar 
masses rsnging from 20 to 200 feet in lateral dimensions and from 
100 to 300 feet in depth. Such deposits are largely developed at 
Gopper Mountain and an Kasaan-Peninsula, both localities on Prince 
of Wales Island, and their characteristics are dixussed under the 
detailed descriptions. 

CHARACTER OF ORES. 

The important ores of the Hetehibn and Wmngell districts are 
not of great variety ~ n d  their esqociation iq not unJike that of the 
other lode-mining arms in Alaska. Most of the ores are primary 
sulphides; the only recognized ores of wcondarg origin which occur 
in commercial mounts are the copper carbenates a t  Copper 
Mountain. 

C O p m  om5. 

The principal copper mines in the region a r e  developing deposits 
of a Jaw-pde copper-imn rsulphide ore which can h profitably 
exploited only by extreme economy in sxtrcction. In certain in- 
stances the accwmry gold content of $1 and $2 i i ~  depended on to raise 
the htal value of the ore above the commercial limit. - The copper 
ores generally contain hqyh percentages of iron and limo nnd are 
classed as " base o m  " by the smelters. Therefore, to a~nmplish 
their reduction, it is necessajr to mix them wit11 wiliceoua or quartz 
ores. The lack of amilable siliceous ore I l a ~  hecn tl scriotfs handicap 
to the smelters of the district. Increasing the valtra of the copper 
ores by concentration alone would in most cmcs be of little sdvan- 
t ~ g e ?  both h a u s e  of the high percentage nf iron minerals nnd 
becauw only the lighter siliceoils minerals would be xpmated, which 
are neceshsarp as a. flux. In some instances, however, a grinding and 
treatment of the ores in a magnetic separator night be done to 
aclvantap. 

Thrae facts are clearly brought out in the following table, which 
~hows the composition of the: pngne content. of the ores from the 
principal mine, as determined by smelter assays. 
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Rwltw aswys of own from mppw m l n ~ n  In thc Ketrhfknn dbtdcl.@ 

YnmC m ~ m :  I 
H iihrmua w e - , - -  m.6 
I r . .  - 10.6 

RWTPIICFIIH n mlnr 16.4 
Yo~rui Antlwn mlac I 12.9 
kinrtn n a y  mfno '( :Fi 
Ntblack mEw .,..,--,..-.. 
Omnr ~ h a y ~ m m  mtlla.,.-. 
CTnlru Irrlnr .....,..-.,--.. 
CbPp'r htuuntmln miw. Bur- 

t a n n r r  ..-.. ...........- 
Cr~rb~wr ClLy mina --.....-.- l 15.1 

*TIM above nanayn were klndlg fiirnlshed 
Cc~rni)r~uy nnd 11y the 'Tacl~nln Sn~rl lrr .  

The preceding analyxs, though incomplete, show the relative bait 
and siliceous content of the ores, The portion of the nnalyses not 
given represents the moisture (H,O), the carbon dioxicis (CO,), the 
undehrrnined elements, including the nlkalim contnhed in the ores, 
and also their content of preciotrs metals. 

Although gold is distribt~tcd through nlE the older rock formiitions 
within the region, the lmtitics which show sufficient concentration 
of nuriferow minerals Eo make worknl)le ore bodips arc relatively few, 
and the values found me usually low. The low cost o f  trenspartation 
and the amilable water pow~r, however, make it powjble nt many 
places to extract the ores at n profit. 

The gold mines ooperating in the Retchikan and WmngeII districts 
am producing a free-milling ore, i. e., nn are from whirh the p a t e r  
pmntage of the gold content map h~ ~xtractcd by nmnlpmation. 
Some of these or- have h e n  shipped to the smelter, hut u r l l ~ s  the 
r h a r p  for d n d i o n  a m  exceptjonnlly low i t  would Rppenr that  the 
o m  shonlrl be concentrrrted ~ n d  these mnrpntrntes nlonc sliippd to 
the smelter. The amount of col~centmtes clerivd fmm the p l t 1  oms 
wldont cxcced 5 per cent. 

ORE MINERALS. 

GoU.--Gold, the only native metal found in comme~ciat qunntitim, 
occurs in vein and lodc c lepitx Small q~iantities of gold are also 
present in the alluvium, notably that of Stikine and Carik rivem. 
Visilde particles of gold arp sc~ttemE through the w i n  qlrartz nnd as- 
sociated with pyrite to some extent in the ~djacent country rock at 
Ckackerjnck and Popallup mines near IIoEliq at the Gold Standard 



mine on Cleveland Peninsula, at the Hoadley group just north of 
Ketchikan, at Sealevel in Thorne Arm, and at other points. Gold is 
also found in small particles associated with galena and sphalerite 
in narmw seams and in the form of thin flakes along jointing and 
slipping planes in the lode deposits at the Gold Stream mine and 
other lmalities. In the breccia deposits rat Dolomi many of the veins 
show native gold a m i a t e d  with secondary minerals, such as limo- 
nite, malachite, and azurite, apparently deri~ed from original sul- 
phide ore3 by weathering. In many of the deposits, however, the gold 
is contained largely in sulph?de minerah, and its association with the 
sulphide, usually pyrite, is so intimate that fine milling and amaIga- 
mation fail to extract the rnetaI. Many of the sulphide concentrates 
from these ores contain from 5 to 10 ounces of gold. 

Coppw.-Metallic copper was observed at  the surface croppings 
of the copper deposits at the head of Duncan Canal, at Copper 
Mountain, at Skowl Arm, at Cholmondeley Sound, and on Kasaan 
Peninsula. In this relatively rare mode of occurrence the copper is  
in thin sheets along clay seams or slipping planes and has been de- 
rived from the alteration of chalcopyrite, 

C~Zcopy~t~.-Chs;lcopyrite, which foms the bulk of the copper 
ores of the districts in all the various types of depi t s ,  is camposed 
of the sulphides of copper and iron a i d  when pure contains 395 per 
ca t  of copper. It occurs associated with pyrite, pyrrhotite, and 
magnetite in a gouge composed of garnet, epidote, quartz, calcite, and 
amphibole minerals and in quartz veins with galens and zinc blende. 
Chalcopyrite associated with biotite and amphibole has also hen 
found finely disseminated in the intrusive rocks, but in these cases ik 
was evidently not an original mineral of the rock. 
As platinum has been found in association with chalcopyrite ores 

elsewhere, it seemed desirable to test these ores for this metal as well 
tas for their gold content. Large samples of chttIcopyrite ore as nearly 
pure as possible were taken from three mines and analymd by Mr. 
h k e  with the following results: 

Analpes of chnkopyride ore#. 

[Analyst. 1mke.j 

Sample number. 

1 
L --I--u-._,__-_ 

3 

Lmnllty. 

Memk mine, Ketchlkan dlatrfct -----.-----FtFtFtFtFtFtFt-FtFtFtFtFt 

IJtavmstown mine. Ketfhikan district 
Mount Andrew dm, Xetcbikan dktrlcL --,--,--- 

Plntlnm. 
-- 

Ouwe 
per ton. 

None. 
None. 
None. 

Qold. 

0- 
per t n n .  

0.M 
.08 
.08 
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Thm analyses did not reveal a percepttible amanat of platinlrm in 
th.he chalcopyrite, yet showed n gold value of from $0.80 to $1.60 per 
ton. 

Bom$te.-Bornite is also .a copper-iron snlphide containing 55.5 
per cent copper, and may be easily recognized by its iridescent or 
copper-red color. It has been found only at the Goodm prmpecta 
on Prince of RTales Islmd, where it is distributed in small particles 
and masses associated with chalcopyrite, secondary biotite, and epi- 
dote near the contact of n basic dioritic intrusive. 

Pyrilre-The most common metallic sulphide h o r n  in the region 
is pyrite. It is p m n t  in the form of small but perfect cubes through- 
O I I ~  the metamarphic schists, slates, and greenstones, and is h e l y  dis- 
seminated in the igneous rocks. Alone it is of little commercial value, 
but where amciated wit11 gold it may form a valuable ore. Auri- 
ferous pyrite, which constitutes the larger percentage of the ore con- 
centmtes, is ~uppowd to Ive a mechanical combination by which the 
gold is distributed thro~~ghont the pyrite in minute Nms nnd parti- 
cles, which, however, mn not be sepamted 'by the usual method of 
rimnlgnmation. Pyrite in a ptlm 9tnte contains 53.4 per cent of sul- 
phur ~ n t I  ia the raw material for the manufactnre of sulphuric ncid. 
At one locality, Skowl Arm, where large bodies of this sulphide oc- 
cur, the advisability of mining pyrite for its sulphur content, which 
amounts to abo~lt 40 per cent, is being considered. 

Pyrrhotiio,-The made of occurrence of pyrrhotite is similar to 
that of pyrite, but it is not MI broadly didributd. It is a sulphide of 
iron containing lem altlphur t,han pyrite and may be distinguished by 
its darker bronzelike color and its magnetic properties. Py~rhotita 
ia largely developed in all  of the copper contact metamorphic de- 
posits nnd occum finely disseminated in the intrusives near their 
contacts. 

Some pyrrhotite o m  elsewhere contain nickel in sufficient amount 
to form A nickel ore. For this reason and l m u w  some miasses of 
this mineral were reported to contain large amounts of cobalt, samples 
of nearly pnre pyrrhctite were taken from three localitim and sub- 
mitted far tho determination of their nickel, cobalt, platinum, and 
gold cantent*, with the fnllowinp rpsolts: 

Aamph nmlm.  f .wall tr. I Phtrl. Cobalt. P l a t h l ~ U ~  / Qdd. 
----- 

Ptr t m t ;  ] EZ;. -= 
mmi and ~ s a  dmh. n m h  , 0.1 to n. - ~ h m f ~ .  none. 1 YGZ.. 

N o r e  Island, lifetrhlrmn fll~trlrr. 
~ u l t a n n  rldm. oorttl - ~ e  ~ r ( t *  , . I  to .P ~ r m .  Hone. Now.  ' 

tr!trt. Krtrhlknn ottatrlrt. 
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Gdena.-The lead sulphide, galena, containing 86 per cent of lead 
end a s u d y  a small amount of silver, has been found at severd local- 
ities. It occurs with sphalerita, pyrite, and tetrahedrite, and also 
with silver and g d d  in small amounts. Cfrtlena is the principal ore 
of the Moonshine prospect on Cholmondeley Sound, and at the ' 
Groundhog and Glacier basin prospects on the maidand east of 
WrangelL At the Moon,4hine group of claims it occurs both in a 
coarse crystalline state and in a fine campact date, the latter being 
called 'L stsel galena.'' To determine the relative amounts of silver 
contained in the two varieties the mine owners took sample whicb 
were assayed with the following results : a 

The lead-silver ratio is practically the same in b t h  cases. GaIena 
also occurs in variable amounts, usually small, associated with the 
gold o m ,  at Dolomi, on Annette and Gravina islands, on Cleveland 
Peninsula, and at Thomas Bay. It is rarely present in the copper 
contact deposits 

Spha&te.-The mineral sphalerite, commonly known as zinc 
blende or black jack, m u m  under practically tlre same conditions as 
galena, with which it is usually amociated, but at no place has it been 
found in sufficient quantity to make a ziuc ore. Besides the localities 
mentioned where galenra occurs it has been found in considerable 
amounts at  some prospects on Beaver Mountain in Hetta Idet and is 
present in the copper ores a t  Niblack and Copper City. 

Te&ahedrite.--Gray copper ore, as tatrahedrite is usually termed, 
is a copper-antimany sulphide which muy he- distinguished from 
s~halerite by its lack of cleavage and its dark brown te black streak. 
It has hen found at Dolomi, on Annette Island and on Knsaan Penin- 
sula, ~tswciated with chalcopyrite, pyrite, gdem, m d  ~phderita In the 
quartz veins inclosed in limestone. Tetrnhedrite, though a copper 
ore, was not observed in the wpper deposits, and it is important 
only bemuse of the gold ~ n d  silver which usually accompany it. 

Tetmdy&te.-A telluride of bismuth, called tetradymite, ~>ccurs 
with the gold ores at the Hoadley claims north of KeBhikan and 
at  the mines on Cleveland Peninsula. It is a relatively rare mineral 
of a steel-gray mlor with a perfect basal cleavage and usually a 

" T b m  analyses were Hndlg furnished to the wrlter by Mr. Catlln, of Ketchikan. 

-- 

Mna-grdtted oompect galena OE..- 
o r  a o r  . 

SUver. -- 
OImera 
per ton. 

17.6 
21.2 

Lead. 

Per mt. 
l . 0  
78.9 
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prismatic fom. It has been confused by the minci? with petite, 
the gold-silver telluride, a mineral which ~ R B  not k n  observed in 
the region, though it may be present in some of the gold o m ,  

Arwndpyldte.-A sulphamnide of iron, called amnopyrite, mas 
ohwrvod in the quartz veins at severnl locnlitim in small and unim- 
portant amounts. It map be distinp~islled from pyrite I>y its silver- 
white color. At the prospects in T h o m ~ s  Ray it is  found in consid- 
erable quantities mtnining gold values, and is associated with p ~ t e ,  
p l ena .  and wme sphalerite. 

Jf ~Zybdeni&.-Flakes of molpbdenite, moI pbdenum m ~ f  phide, are 
found in some of the qnartz veinlets occurring. in the metamorphic 
schists R R ~  the intn~sives of the mainland. It also occurs in small 
amol~nts in some of the contact metamorphic dcposits on Prince of 
Wales Island. A small win showing a consirlemhle amount of! this 
mlphide was observed in the schists on the north end of Yoyes Island. 
MoIybdenitc is one of the ntre minerals of this region, and HI far a8 

known does not occur in commercial amonnta. It is a soft, f l a b  
mineral with metallic luster scwrnbling graphite, but having a blt~er 
tinga. 

OXIllE8, CARRONATEII, A N D  8T&TCATEB. 

Magnet!te,The principal occurrence of the magnetic oxide of iron 
is in association with the copper deposits. At the copper miries in 

' Kasaan Peninsula, magnetite forms nbout half of the ore rnws and 
occurs in larga amounts in aome of the deposits in the vicinity of 
Hetta Inlet. Minute p i n s  and small odnhdral crystals of mag- 
netite occur scatted throu~b the ferromagneian silicates and lms 
pIentifu1lg through the gmrndmass as en accessory constituent of 
the dioritic intrusives ant1 t l ~ c  m n s t o n ~ s .  Bhgnetit~ WRS not ob- 
served in the quartz vein% t hot~gh it is present in many of the peg- 
matite dikes. lit .wveml ptam-s on Prince of Wales Island magnetite 
occurs in masses sufficiently high in pmde to make an iron ore, thongh 
no attempt h ~ s  k n  made to mine it RS S I I C ~ .  The presence of chal- 
copyrite in these magnetite ma%% makes them important ns copper- 
bearing deposits, though in many instances the content of the metal ia 
not d c i e n t  to insure profitable mining. The mode of mcurrence of 
the magnetite, associaterl in mnssrs ~v i t l i  chalcopyrite and p@e, 
shows that it wos deposited ~ ~ n d c r  sirnilnr cnnditions, and that it is a 
primary ore mineral, as the latter evidently are. In the inhsives,  
however, it is apparently an originaI crmstitnent of the rock. 
Bemabite.-Kematite, RIM i n  ~ x i d c  of iron, mcun in the form of 

specularite or micaceom hcmatite in the contact copper depmits, 
. thwgh only in minute scatt~fecl g a i n s  At the Sihlrrck mine it 
forms m a l l  masses accompanied by q11at.t~ in the ore h r l i e  Tt was 
not observed associated with the nuriferolls ores 



LimonifP.-The hydronk iron oxide called limonite is an alteration 
p d u c t  of irnn rnin~rats, most commonly of pyrite, and is found at 
many plrcw. but narrh~ce in quantity. It occnm with the copper- 
carbonate ores on Copppr Mountain and forms I shallow capping 
on many of the pyritic ore deposits 

.W~7aehite.-The g m n  carbonate of copper cnIIed mnlachite i s  
~~suaUy found in small amounts at the croppings of the mppr de- 
p i t s  where lirnestonc forms the inching rock. Its principal mar-  
wnce is on Copper 3lountai11, where surface alteration  ha^ I w n  
extensire and formed small ma= of this carbonate ore in the p r -  
netifemus and Iirnestonc gangue. The mode of m r r P n c P  is 
mostly in n a m w  seams or winlets and as an incrustation or r o a t i n ~  
on the wlphide ores. Mnlachite is associated mith limonite, chryso- 
calla, and small amounts of azurite. Tt.s high topper content and tlre 
facility with which i t  mny tre docecd mnke it a r e v  valuabl~ arp. 

Azvm't~.-h~rite, like malachite, is a carbonate of copper, hut in 
distinguished by its deep-blue color. Only mnFl amounts of this ow 
WPI-P o l ~ ~ e r v d ~  and it. was always in n-mintinrr with malachite as a 
snrficial nltcration product of tlle sl~lphido copper ores. 

L'lr q~aco?ln.-lJle hydrous sil imte of coppcr, called chrysmlla. 
like mnlachite and emrite, has heen found in quantity only at  thc 
Copper Moltnhin mine, where it is apparently confined to the mzr- 
face n ~ o r k i n ~  nnd is  of only minor importance as an ore. 

Qmrfe.--Quartz is the most common and most imporhint gangue 
m i n e d  in Imth the fiqure end the lode deposits. It usually occurs 
as massire quartz and mrelp in the form of crystals. At Dolomi in 
the veins along, lines of bmiation in the lirnmone i t  forms the 
cem~nting material and ha3 replaced to a large extent the ~ u r -  
rn~~ndetl frngm~nts of the limedone. At. Siblark in the coppr d p -  

posits it is assmisted mith mall amounts of lleznatite ~ n r l  form 
what is termed " jnspr ore." In t l ~ a  eontart metamorphic dr- 
payits it is present in only small amounts, generally cf-yst;tallirRd and 
~ssociated with epidote and prnet, Mnny of the crystals are dnublp 
terminated and fronl 1 to 10 centimeters in length, many of them 
binp twinned. They hnve formed subseqilent to the: erystalliaut ion 
of the cpidote and garnet and are superimposed on them. 

C~lm'te.--Calcium carbonate, commonly known as carbonah of 
lime, llns the most widespread occamence of any gnngue mineral 
cxwpt qnartz. It is readily recognix4 by its perfect cleavap anrl 
it.q softncw. Calcite is particularly prominent in the contact meta- 
morphic depmits and is assneiated with the p lena  o m .  Where it 
was observed occurring with @met. and epidote it was invariably of 
later formation. 

Gam,ct.-In the Kctchikm district garnet forms the principal 
pngue  rninerrl of ihe contact-metamorphic tleposi~q and ia  confined 
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for the mod part to the altered limestones near the intrusive con- 
tacts. Though it cornonly o c c ~ ~ r s  in massive form, it alsa appearw 
in rrgstal aggregates usually of dodecahedra1 form embeddecl in the 
altered limestone. The separate crysttlls: in cross section show a con- 
mntric structure rwernbling banded agate, being made up of green 
and red bands, which probably reprpsent a slight change. in com- 
position during the growth of the crystals In sim the  crystal^ ran@ 
from 1 to 5 centimetern in diameter, the facw showing a subadn- 
mantine luster, though in mass the @met has the ualal luster. To 
tl~termine the variety of this mrnet rock a sample was submitted 
for anal.ysis, and the results, which were determined by lV. T. 
Schaller, of the United States Gcalogical Survey, arc. cornpard in the 
following table with garnet rock from other lmlities: 

Annfyar~ (?I pnrurl ~rrfrn-lnp in mnlnrt mrtnmovhi~ depodtn. 

[Annly~ku: W. T. Rehallcr, 1 : G w r p  Stelapr. 2-4.1 

11 111 --...-.--.--..+--------+*-.-----+-.---- . .A7 .W - -  -- 
1'10~ -,.-.,-----,.---- X0.r. None. ------ -I--- 

1. Qamet hock, J m b a  mIne Rinre of Walea Isl~ad. 
2. Garnet Morenel Ark. 14of Paper P S. 6m1. 9u KO. 43 1'14. 
3. ~ n a e l &  !>rowD ,&rnet,*~l,lt; Knoll, ~ d h h o  : ~ c o n o m ~ l ~ g y .  ;of: 2' go- I, p 7. 
4. (:urnet. Ran J O R P  MPX~CO: Trnn~.  dm. Snst, Yln. Eng., vol. 36. p. 91. 
5. Typlcal rornponltlon oC andradlle. 
U. Typic-ttl cumposltlun of  ~roxsularlte. 

From the above analym it is evident that the greater per cent of 
the garnet aswiated with the contact-metamorphic deposits is ~ n -  
dradite and not grossularite, as has in many instances teen supposed. 

The garnet masses are confined principally to the intrusive con- 
tacts with a limestone of nearly pure calcium carbanate, thus suggest- 
ing that a v a M  amount of foreign material mnst h a ~ e  been brorrgl~t 
in along the intrusive contacts to have produced the garnet mwses. 
Where the intrusive invade a q u d t e  country rock, the garnet 
forms bsnde interstratifying the siliceous beds, and many of these 
mineral bands extend thousands of feet from the contacts. At. 
Copper Mountain this mineral forms a massive Mt 20 to 50 feet 
wide htween the intrusive diorite and the limestone country rock, 
and oecars in veins cromutting the Limestone beds and penetratirq 
the intrusive rock. Included in the p m e t  rnasqes are crystallir&d 
particles and small masses of chalcopyrite, magnetite, pyrrhotite, and 



rareIy pyrite, alI of which, combined as they are, constitute the copper 
me. 

'1Che almandite variety of garnet occurs in great abundance in the 
mica and chlorite schist near the mouth of the S t i b e  River. The 
crystals are from I to 4 centimeters in diameter, usuttIly of dodeahe- 
dra;l form, with trapezohedral truncations. Though abundant, this 
mineral has not been extensively cut a9 a gem stone on account of its 
being too opaque and because of numerolrs fractures or flaws in the 
crystals. 

Epidote.-A calcium-iron-aIurninum silicate, called egidote, occurs 
largely as an alteration product in the igneous rocks and as a gangue 
mineral in the contact-metamorphic deposits. As a mineral due ta 
contact metamorpl~ism it forms many large crystals associated with 
garnet qunrtx nnd calcite. Specimens of this minerd from the Green 
Monster copper claims were sent to the I-Isrrard minerabgienl labora- 
tory by Mr. W. C. 13a1-L and have been described by Dr. Chnrles 
Palache? 

WoUaatonide.-The metasilicate of cttIcium, wouastonite, was found 
forming radiating crystal clusters in the limestone and quartzites 
a short distance from but not ~t the intrusive contact. It belongs 
with the contact-metamorphic minerals of the region, but its occur- 
rence away from the contact suggests that the conditions necesmy 
for its formatiqn were not so intense as those required to produce 
the garnet and apidote which occur at the contacts. 

Scapo2ite.-Like wol~aston j te, scapoIite occurs in the vicinity of 
the ore deposits and is a calcium-duminurn silicate containing soda 
and chlorine. &urs in prismatic crystals an inch or two in length 
with rough, uneven faces and is from white to g m y  in color. It was 
found only in the vicinity of the Copper Moirnt~in deposits and is 
not of common occurrence. 

Amphibole.-The hornblende variety of ampilibole, a calcium-mag- 
nssium-iron silicate, is a prominent gangue mineral in same of the 
contact-metamorphic deposits. At the Stevenstown mine it was 
observed to form radiating crystal clusters in the inclosing altered 
schists and was intimately associated with garnet and chalcopyrite. 
It is also present in the ore deposits s t  the Mount Andrew and Mamie 
mines. The tremolite variety, calcium-magnesium silicate, occurs as 
a metamorphic mineral in some of the limestone beds, notably in the 
Ham Island marble depmits in the Wrangell district. 

FeZ&par.-The presence of feldspar in small amounts was noted 
in several of the vein deposits, more especially in those occurring in 
the band of crystalline schists, and is of interest because of its prab- 
able relation to the granitic intrusives. The variety is mainly that 

~Pme. dm. A d .  Arts %I., POL 37, No. 19, March, 1W2, gg. 681636. 
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of albite, which occurs in the qnartz reins on the I&n de Van cl~irn~i  
at  the head of George Inlet, a t  the B i r d q e  claim to the ~011th of 
Ketchikan, and at  other localities. At the Goodro prospects near 
Karta Rag albite is found as a vein mineral in the copper deposits 
associated with secondary biotite and epidote. 

Biotite.-Flakes of biotite, commonly ternled black mica, mere 
noted rarely in some of the vein deposits. At the Lon de Van pros- 
pect mentioned above it i s  assodated with secondmy albite and at 
tilo Goodm prospects it is rt prominent mineraI constituent of the 
copper ores. Its presence in these deposits suggests that conditions 
of moderate1 y high tempera tuxe existed during the ore deposition. 

CEinochlore.-Clinochlore, a soft bluish-green micaceoug mineral, 
was observed in considerable amounts occupying small druses nnd 
finely disseminated in some of She copper-bearing magnetite deposits 

, on Rasaan PeninsuIa. 

GENERAL STATEMENT. . .. .. . . 

A grcnt mnny prospects and mine workings of moderate A t  are 
located in the llctchikan district, but the developed and producing 
mines are fcw. During the few months devoted to field work in h i s  
region ncnrly 200 lmslities were examined, including J1 of the 
important mines and prospects. In the following descriptians the 
properties are grouped fint according to their chief metal content and 
then taken up in geographic order. Copper is and probably will be 
the principal metal product of the district and is therefme considered 
first, followed by ~ l d  ~ n d  the less important metals. The geolom 
of the region as a whole, the relations of the m e  deposits, rind the 
mode of occurrence of the minerals have been discused in the fore- 
going p a p ,  and while consulting the following detailed descriptions 
these genenil descriptions shor~ld he kept in mind. In  the followi~~g 
pages one of the principal typical deposits of a locality is generally 
selected and deriberl in m n s i d ~ n b l ~  d~tail ,  md the other deposits 
are next discused according to t h ~ i r  importance and the d~gree  in 
which they vary f mm the type depmit. At the c l o e  of these descrip- 
tions the building stones rind tht mineral nnd thermal springs are 
discussed briefly. 

COPPER MINES, 

Copper does not m r  uniformly throughotit the districts. Trregu- 
lar lenses or masses of the ore are present in the altcrd greenstone 
schists at hTiblack; in the vicinity of Copper Mount~in and on Kasaan 
P e n b d a  they are fonnd at the contact of granitic intrusives with 
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lirneston~ ~ n d  siliccorls whist% and veins of nearly mnrrsive mlphidc 
ore m n r  in R belt of slate-pnstone schist dong the &ores of Hetta 
Inlet and at the brad of North ,%m. In a genera1 may these ore 
bdies nre so irrentlnr that the nxle to observe in exploitation is to 
follow the ore and not drive lonfi c m u t  tonneb with the expecta- 
tion of undercutting the deposit in dppth. The bulk of the coppcr 
ow is chnfcopyrite and cnprifemts pyrite, accompanied by magnetite, 
pyrrhotite, nnd other mlphicle minernls. 'IC'ith one exception, cnr- 
bonate nnd oxide ores are practicalIy absent, nnd the zone of second- 
a q  concentnition or surhce enrichment, prominent in most copper 
deposits, is wanting or is too s m ~ l l  in, ~x tent  to be important. Fn p n -  
era1 it may be stated that where a sulphide ore is being m i n d  in 
these districts'the values in the ore s i l l  not decrease rrllpidly with 
increasing depth. 

E r n A  m. 

AI of the mast important diseareries on the w& couict of Prince of 
Wales Island are contiguous to  Hetta Inlet, e deep mbapment which 
is connected with the Pacific b a n  through Cordorr nay (see B1. I). 
"I'he incmsing importance of this area led to the surrey of the water- 
ways from the head of H& Inlet to the Pncific Ocean d u r i n ~  the 
early part of 1905 by the C& and W e t i c  Survey. With the aid 
of the chart of this seetion ocean-going steamers may appmach Cop- 
pelmount and Sulzer with smfetp. 

The herid of Hetta Met is separated from the west arm of Chol- 
mondeley Sound by a lorn divide 4 miles across and less than 200 feet 
high. The Government has built a roadway between the two water- 
ways which permits the shipment of light freight and increases t i lo  
r t l ~ i l  fncilities over this relatively short mute from Ketchik~n to 
Sulzer ~ n d  Coppermount. Heavy freight and supplies a re  deliv- 
crwF bp v w l s  fronl I\tget Sound, which m~s ional ly  call at the 
mining camps along the inlet, and by small steamers fmm Ketchikan, 
u distflnce of 100 milm by water. 

Tla shores of Wettn Inlet, like other parts of the const, rim prwipi- 
totlsly from the water's edge, and the main channcl ~ n d  the harbors 
nre dwp. The steep morlntnins terminate in peaks from 2,500 to 3,800 
feet in elevation, many h ing  lm than than e mile from tide water. A 
luxuriant growth of timber and twtation extends to an altitude of 
2,000 to 2,500 fect, and above this the mountains are bare, permitting 
broad views of the surrounding region. Many inland lakes are in- 
cluded in the area, and their outfluwing streems furnish abundant 
water power the year around. This adv~ntag.e mod the accessible 
supply of timber are exceptionally favorable for mining. 
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The accompanying  ketch map p m n t s  the geologic mlstiona RS 

well as the positions of the minm ( 1'1. I S ) .  S n  intrusive stock ( ~ r  
hoss of granodiorite 8 milm wide occnpies the centm? pnrt of the field 
and is surrounded by imp11ar nrpas of I immtone and quartz it^. TErc 
~ o l o g i c  age of these kuetitl~rl m k s  is PRIPOXO~C. The detel-mination . 
is based wholly on their lithologic and strtzctnml features, ns no 
fossil evidence was obtnined. 'd'hr limestone has Tmn so complete!p 
rnetamorpllosed to coarsely crystnl l i n ~  rnarblp that its h d d i n g  planes 
are no longer apparent,. The quartzites, whfcll have n schistox and 
minkled structure, overlie thc limrstonc find *re in turn overlain by 
e wide belt of gmnstnne schists, which border the shores of Tietta 
Inlet. The general strilrc i s  N. Ilia to 4L0 IT., and the dip is steep 
to the west, though this l l a ~  been interruptcrl in t l~e vicinity of the . 
intrusive granite te where the strtitified mrk beds nre usually par- 
allel to its contact. Srnltll erees or patclres of limestone occur within 
the ganodiorjte area where erosion mss not sl~fficient to remove them. 
The cosrsel y crystalline charnctrr of t h ~  intn~sir~ nntl ltlw alteration 
of the limestone at  points distant from the contnct indic~te that them 
rocks were deeply buried at  the time of metamorphism and are a 
meamre of the esterit of sub-uent ermiop. 

A f t ~ r  the erosion of the pnorlierite and after the clepition of the 
ore Idies, dikes, ust~nllp ntlrrow, of diabnse and rliorite-porphpritc 
wem injpctd. These dikes have no bearing upon the vein deposits 
except at those places where they c m t r t  them along lines of fmc- 
turn, as st the Coppr Uitg and Corbin mines. 

Dltrilwtion.-The ~rincipal ore bodies in Hettn Inlet ere on the 
Uoppr Mountain, Jurnb, Houghton, and Green Monster p u p s  of 
clmims, and are contact metamorphic  deposit^, mnfinecl principally to 
the aureole of the pnodiorite in either limestone or qtlartzit~. Tllc 
r l r p i t s  nt  the Corbin and Copper City mines are vein deposits of 
massive a~~lphide ore in the outlying grwmbne schists whic11 borclrr 
the shorc of Hetta Inlet. 

EJfect~ of contact mtamorpJl km.-The intrusion of the grandin- 
rite batholith appears to have affected an alteration of the n{ljn~vnt 
wdiments for ordy a few tE~ousanrl f e t  from the contad Yenm. t l w  
~xintikt the influence of this intr~1si1.e on the stratified rucks is evi- 
dent only in the quartzite or schistose beds by the dewloprnent of 
wollastanite and some garnet and epidote, while the crystalline litnc- 
stone strata ore app~rently nnaltered. 7'hm has p to show that 
regional metamorphism previous to the grnndioritc intnl~ion WRS 

apparently so intense us to render the mlis little susmptible to fur- 
ther c h i m p  



The changes within the contact aureole due to the indirect effwt 
of the intrusive mass or hydmthennal metamorphism were m u d  
by the vapors and liquid d u t i o n s  emanating from the igneous 
magma during the par id  of its solidification. In the prescr~t in- 
stance this action has extended much farther than the direct con- 
tact metamorphism and has produced wide deposits and veins of 
garnet and epidote in which the ores occur. The mineral-bearing 
soltrtions given off from the unsolidified portions of the jgncmia 
masses penetmted the adjacent limestone and qaertzite beds, mainly 
along the panodiorite contact, dissolving channels into the lime- 
stone, though often tnking advantage of preexisting fiswrea in both 
the limestone and pnodiorite. During their ascent the thermic and 
other cnnditions of the aqueous solutions changed and their mineral 
contents wcw precipitated by the limestone and meteoric waters 
and pdtraIiy filled the channels and fissures. The  contact meh- 
moqbic deposits thus formed are composed essentialIy of a mnssive 
garnet-epidote rock, varying from a reddish to a greenish color, in 
which grains of ~halmp~yrite, pyrrhotite? and magnetite are dis- 
seminated. In places the rock has a decided p n e l a r  texture, both 
the garnet and the epidote having their crystall jne farms, and in this 
the sulphide ore is usually found in srnaIl massas ~ccorn~anikd by 
calcite and quartzite. The width of the contact metamorphic 
depasits ranges from 25 to 250 feet and the inclosing wails are 
sharpIy Iimited where formed of limestone, but the altered quartzite 
boundaries were less well dehed. Smaller bodies of this vein mate- 
rial are found in fissures branching from the contact both into the 
limestone and into the pnadiorite, the lateral extent of these 
being usually less than 1,000 feet. A clescription of both the ore 
and the gangue minemls found in thaw deposits is contained in 
this report under the heading " Ore minerals " (p. 86). 

General de8cPiption.-The Copper Mountain group of claims of 
the Alaska Copper Company stretches northward from tide water 
at Copper Harbor across the crest line of a ridge whith forms a 
spur of Copper lMount~in (Pl. IS) .  The principal developments 
are along the crest of the ridge ;et an ~l t i tude  of over 3,000 feet, where 
the discoveries of copper Tvere first made. Prospecting nn Coppr 
Mountain beg-an in 18!17 ~ n d  'investigations followed the discov- 
eries until early in 1900, when the properties were purchased by the 
Alaska Copper Company. 

De~elopments were rapidly made by this company and included 
the construction of baildings and a large wharf, In 1902 several 
shipments of ore were made to the Tacoma smelter, about FiOO tom 
in all, and they are reparted to have yielded nearly $18,000. In 
1903 and 1904 there was no production, and developments were 
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confined to the erection of a sAelting plant and a power plant and 
the extension of a crosscut tunnel to undercut the ore M y  1,000 
feet below its outcrop. In Octolser, 1905, thee improvements were 
completed and smelting of the ore was bgun. 

Nine dev~2opmt.-The principal exploitations have been made 
by means of open pits or " glory holes '"on New Pork and Indiana 
claims at nltitodes of 3,306 and 3,500 feet, respectively. lit 150 feet 
and 300 feet h l o w  surface outcrops two tunnel levels have been driven 
for undercutting* The upper level consists of 200 feet of tunneling 
:rnd the secand level 700 feet of tunneling with upraises to the surface. 
A lmg tunnel, including 3,000 feet of underground workings, enters 
the mountain at an elevation of 2,350 feet and tindercuts tho ore 
bodies at a depth of 1,000 feet. This lowest tunnel follows the con- 
tact zone of the granodiorite, first with quartzita rind then with lime- 
stona Its general mume is nort.heasterly to s point 1,400 feet from 
its mouth, where it branches, the left or northwesterly branch conthu- 
ing for  several hundred feet along the contact t o  a, point almost 
directly under the surface outcrop on the New york claim, while the 
northeasterly branch penetrate9 the massive p n i t e  beIt for TOO feet 
toward the Indiana lode, which lies along the eastern contact. 
The total mine developments at the close of 1900 are roughly esti- 

mated at 4,200 feet af tunneling and 500 feet of shaft sinking and 
raises, besides much open-pit work. The ore was chiefly mined from 
the upper workings on the Kern York claim and delivered to the; 
smelter over a cable tram 6,000 feet in len& 

Smlte~.-The smelting plant is close tA> tide water at the head of 
Copper Harbor and consists of a 250-taa Al lis-Chalmers blast furnace, 
ore bins of 2,500-tun cspcity, coke bins of 1,200-ton capacity, and tl 

ample mill, besides the umal applianws for the panu1ntion and rc- 
rnovnl of the slag (P1. X, A ) .  The om from the Copper itIountain 
miw is delivered to the sample-mi21 bin by nu aerial trumwny 6,000 
fwt long, wl~ile the ore shipper1 to the smelter is unloaded into seceiv- 
ing bunkers of 1,000-hn capacity an the wharf, ~ n d  from these is 
drawn OPT into cars and hoisted on an inclined tramway t o  tho slrcmple 
mill. 
In addition to the smelting plmt them is a sawmill, blacksmith 

and machine shop, storm and warehoum, s m y  office, and comprcasor 
plant. All of the nacemry machinery at bth' of the mjnw and nt  
the smelter is run by water power derived from bynolda Creek. 
The water i s  transmitted 1,000 feet by a 22-inch pipe line to the com- 
pressor plant, where two water wheels develop 300. horsepower. Thr 
smelter was f i r ~ t  operated for an experimentd run in June, 190.5, and 
since then has been operated a t  i f iep~lar intervals. In the summer of 
1906 a larp  tonnage of ore was smelted .with a considerable prodnc- 

4m#-Boll. 847-7 



tim of matte. In Oct&r, 1906, the m l b r  was- c l d p e n d i n g  a IT- 
organization of the company and no attempt was made to aperate j t  
during 1907. 

OPT fiodie~.-TFRo principal m e  Mi% the New York and Indiana 
ldes,are workdon the Copper Mountain p u p o f  claims. The out- 
crops are on the crest of the mountain ridge at  elevatims of 9,7OQ 
and 3.500 feet, respectively. Both are contact metamorphic d e p i b  
similar in m d e  of m m w  and d g i n  and sqmrated from each 
ather hp a h l t  of pnodiorite ROO feet. wide. 
The om body exposed on the Rew York claim mmrs at  the mntuct 

of the p n o d i m i t ~  with limestone, along which it has k n  e x p w d  
by n long t ~ ~ n n e l  and by surface cuts for 2,CH)O feet. In the tltnnrl 
(he width of the deposit varies from 10 to  50 fed, and tha ow is mn- 
fined to the pimet-epidote mnt& m k  At the surface working, 
however, the copper ores have been spread out into the mrn~whnt 
fmfumd limestone hanging wall (PI. X, R ) .  This qreading is 
nttribnted to the adion of meteoric waters, which has ~ I R B  nltcwtl 
the orikinal sulphida om into an oxide and carbanate ore, murrinp 
in the form of pockets, m a l l  pipes, and gashes in the garnet pngue 
mck ant1 in the limestone hanging wall. This action, however, hns 
not taken place eveywhere, and the unaltered mlphide minerals il l  

the pmet-epidote gangme rock are not uncommon at  the m r f u c ~ .  
Such alfe~~tion is a k n t  at the tunnel l e d  about 1,000 feet below 
the mrfdce pit, end will pmbabIy rapidly decrease and k o m e  wnnt- 
ing within a few hundred feet of the mrface. 

The Tndims lode lies about 800 feet northeast of the New Pork 
lode nnd i s  parallel ta the &rn contact of the nutlying pnodiorite 
hrlt, indicntd on the map (PI. 1x1. The ~garnekpidote-calcite rock 
and the inklwing rock extends across a vidth of nmrlp 500 fwt. 
They are cut by s network of quartz strinprs and include masses of 
arystnIIine limestone. The ore m s s  irregalarly and is not con- 
fined io the contact. 

The present workings am on i m g d a t  ore massas near the con- 
trct, but the limits and extent of these are but little b w n .  Bn 
origjgin nnd c h h r  of mineralization thia lode is similar to the New 
ITork lode, but the values contained are lower and more scatted. 
The ore is composed of both carbonate and snlphide minerals of 
rnpper and cantsins &om $I to $!2 in p1d and silver values. Tume1s 
llare ibeen driven at  pints 40 to 220 feet below the floor of the 
surface pit in order to invwtigate this deposit in depth. The ax- 
tension of the main tomel at the 2,700-foot level will undercat this 
ore body 1J50 feet below its surface expornre. The ore h m  this 
mine is fmnsprted hp a surfam fmm 1,400 feet in length around the 
math ~ d e  of Copper Mountain to the head of the aerial tram at the 
Yew York claim. 
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a*nm UBOUP, 

Sitwtion.-Tho dain~s of the Jumbo p a p  belonging to the 
Alaska Industrial Company occupy t h ~  slops of Jmbo basin on 
the northwest side of I'oppr blountnin, The claims extend from 
a point 500 fget in elevation and 1 mile from tide water tn near the 
mountain wmmit, 3,8M feet in elevation. Two main deposits are 
k ing  explored, one &ween 1,TXKi snd 1,900 feet on the east dope of 
Jumbo basin on the Jumbo claims NQS, 1, IA, and 2, and the other 
between 1,600 and 2,WQ feet elevation on the Jumbo claims Kos. 
4 and 14. 
DewEopiW.-Inpastigation of the dumbD p u p  ? q a n  in 1902,. 

and during the mmeeding ymrs various prospoct tunnels were driven 
and test pits sunk on the rlif omnt claims. After a promising om 
botly was opened on the claims KOS, 4 and 14, lmtd at 1,700 f e ~ t  
elevation and 8,500 feet fmm tido water, it mari nest neasary to 
deviue a, m a n s  of transporting the ore to tide water. For this pur- 
p o ~  a Riblett aerinl tram 8,450 feet long and an additional aerial 
tram 600 feet long were erected in l90.%6, thus connecting the hach 
with the lower tunnel of the mine workings, 1,700 feet a h v e  sen. At 
the beach a wharf with 150 feet of frontam was built and am bins of . 
4,000 tons capacity erected. 7T"hile this vns being done development% 
of the ope deposits were ~dvanml ,  and oarly in 1007 ~hipments of the 
ore to the Tyea .smelter in British Glarnbia began. 

Ore depRitn-The jpnernl rock relations of this area, which arc 
shiEar to  those shown n t  the Coppr Mountain group previously 
described, are p m n t c d  on the p l o g i c  map of IIetta Idet (YE. 
XI). The main pnrwlioritc Imsq  forms the foot walI of the deposit, 
the hanging wall l w i n ~  in some plnws a crystelline limestone and at 
others an nlbmd q~lartzite of a bnnded ~ltrt~ctlm, varying from a 
white ta a reddish tlr prenish color. 

The copper deposit k i n g  m i n d  is on Jtrmbr, claim Yo. 4, and m- 
si& of an irrep~lnr M y  of cl~aloopyritc om SO to  40 feet wid% 120 
feet long, and about 140 fw€ in depth, occupy in^ a nearly ~ c d i c a t  

- position. The contsct zone in which this occurs is 200 feet in width 
at  this point, gmnite forming tho foot mnll nnrl Iimdone the hanging 
wall. The l i r n d n e  beds arc frnctumd and faulted, nnd masses of 
this mck are completely wrmunded by the prnet-epidote contact 
m k  Mhentlized masses of prnet-epidote, camplet~lp surrvn~ntled 
Ibp the Limestone, m e  also oxpod,  thus s u p t  i n e  R replacement of 
the limestone by the ore-bearing minerals, On the fmt-mrrll side 
there is no definite separatior~ htween the contact mck mnd the PRO- 

diorite, the m i n e d  solutions having also replacerl the rnineml com- 
ponents of this rock, though law extenrivelg. 

'fie contact rock has tl compct  frlsitir: texturr. and is totally 
caller1 fekite, though it is composed mrrirlly of p r n e t  nnd epidete. 



Near the ore mama this rock k m e a  memly  cr.p&llized, the garnet 
and epidote form vugs of well-developed crystals, calcite occllrs in 
mall winlets and masses, and chalcopyrite mag be o h x m d  in mt- 
tered particles. Except such local changes there are no indications 
within the contact zone which mag be ussd as rt guide in the sertrch 
for these ore ma-. Those points where the Iimehne i a  in contact 
with the phodiorite appear to be most favomble for  the cwxtlrrenm 
of the ore deposits. Besides the minerals dready mentioned m p o -  
lite, woIladonite, apemlarite, ~ n d  molybdenite are present in smnll 
mounts. 

The mine workings on Jumbo claim No. 4 consist of four tunnels 
between 1P5O and 1,950 feet in elevation and an open cut at  3,050 
fcet elevation. The main working tunnel, or tunnel No. 3, is situated 
at an elovation of 1,700 fwt and is 280 feet in length. At n point 180 
feet from iti mouth n 130-foot vertical raise connects this level with 
the stopes in tho ore body and tunnel To. 2, At a point 40 feet above 
the tunnel a small stop ~ I R R  hen estended to the mest on what is 
supposed to be the bottom of the main ore body, and 30 feet above 
this a 60-foot explorstory drift hns h n  extended to the east into the 
ore. TIM floor of the m ~ i n  stop is 100 feet above the level of tunnel 
No. 3. The stope is l l i O  feet long, 20 to 40 feet in width, and extends 
for 30 feet above the level of tunnel No. 2. The ore mined goes 
through this raise, whence it is tmrnmed to the upper terminal of the 
aerial tramway, and from them it, is transported to the ore bunkers d 
the k c h .  
In Canyon Cr& 200 feet to the southeast of tunnel No. 2 surface 

mining and exploratory tunneh m r r  l ~ i n g  extended on the supposed 
continuation of this ore hody. Tunnel No. 1 nt l,!JFiO feet  e lw~t ion  
crosscuts the limestone for 50 feet nnd enters the contact rock for 15 
feet, in which indications of ore are sl~own. Tunnel No. 4 hns re- 
cently been started at a point 1,570 feet in elevation on a level-with 
the upper terminal of the mahi aerial tramway. It ia planned to 
extend this tunnel ta undercut the prosent mine warkings, with which 
it will be connected hy a raise through which the om will be con- 
vepd, thus eliminating the nemsdty of the auxiliary tramway from 
tunnel Ma. 3. 

The llpper workinp are on Jumbo claim KO. 14 jnst above tunnel 
No. 1 at 2,050 fcet elevation. These consist of an open cut and sur- 
face stripping across s, width of 100 feet, ?She irregularity of tho 
deposits and the sporadic occurrence of the ore is me11 ahown here. 
At one point a face of massive milphide ore 8 feet amass is mr- 
rounded by the barren gangue m k ;  at other points dphides  werR 
finely clisseminated in the rock in sufficient amount to make a low- 
grade ore. 

The ore body on dlrmho claims Nos I, 1 4  and 2 is characterized 
by lower valuw in copper than in the d m t  on Jumbo claim No. A, 
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and by a large percentn'ge of magnetite, which mineral was wn- 
spicuoualy absent in the former depa5it. Gr~nite forms the footr 
11-811 and both limestone end qunrtzite the hanging-wall side. Erosion 
has expdsed the ore body over broad areas, so that it appears te form 
a relatively thin covering on the granodioritx, and becomes thinner 
as the elevation increases. The deposit, outcrops in this manner h- 
tween the 1,500 and 2,000 foot contourn, but dove  2?000 feet grant+ 
diorite alone was observed. This contact deposit between the hang- 
ing and foot walb generally varies from 10 to 60 feet in width, but in 
plaoes it is altogather absent, end the p n i t e  and limestone are in 
direct contact with each other, ns was observed at a point a few hun- 
dred yards northwest of the workings. 

The higheat openings are 1,890 fcct in elevation an Jumbo claim 
No. I, where a small open cut exposes considernble copper crrrbn~te 
ore rand limonite in n banded garnet-epidote gangue. This is only il 
,saxface alteration and disappeared nt a depth of a few feet. Just 
south of this the deposit forms n steep bluff 100 feet high and ex@ 
over a width of 100 feet. Masses of m~lphitle ore arcompanied by 
magnetite were observed along the fmt of this bluff where consid- 
erable surface stripping had he11 done. At 1,660 feet ahve  ~n a 
tunnel 85 feet long running N. 30° E. cmscuts the limestone hang- 
ing wall for 20 feet, then penetr-ratw a 10-foot band of epiclote prac- 
tically barren of ore, followed by 15 feet of cl.ystsl line limestone, and 
finally entern a belt of banded gnmet-epidote m k  for 50 feet with- 
out exposing the g-ranodiorite foot wall. 3h the face of the tunnel 
m a l l  amounts of sulphide n r ~  are s c a t t c l d  tlxrongl~out the gnrnet- 
epidoh gangue, but as a whole t.he. rock did not appear to carry 
srificient copper to constitute an ore. About 100 yards enst of thia 
t~tnnel, at  1,580 feet elevation, on Jnmbo claim. Ho. 2, the ore body 
is agnin exposed over a considerabb area and is richer in slrlphide 
ore. Two tunnels cmssc11t the ore deposit, one 1,540 feet in elevation 
nnd the other l,4R0 feet. The upper tunnel starts in the deposit, pane- 
trntes it for 50 feet, and enters the granodiorite faoh wall for 6 feet. 
The line betwen the are body and the foot wall was well defined, but 
there was no @ n e e  present and the ore was closely welded to the 
granite. Kear the face of the tunnel or foot wall the ore is of s fme 
text~ire, rich in cpidote and magnetite, and carries but a small mount 
of sulphide, whereas at the entra~icc to the tunnel the gangue was 
made up of garnet containing mnll m a w s  of chalcopyrite. The 
tunnel just below this crosxuts the limestone hanging wall for 65 
feet and entors the arc! body for 9 feet. The extension of this con- 
tact metamorphic depu~it  on J n m h  claim No. 1A has h m  e x p d  
by two tunnels, one above the ot8her, at 77B and 840 feet elevation. 
The upper turnel penet.rat,es a banded mnet f w t  wall, and about. 
25 feet from its entrance considerable sulphide ore was e m .  
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In the lower tunnel, which is 240 feet in length, the hanging wal l  
exposed at  the entrance is a reddish to dark-greenish indurated 
quartzite grading into the banded garnet-epidote rock near the 
tunnel face, where the granih foot wall is exposed.  hi contact 
metamorphic depmit a€ this point is nearly 100 feet wide, but the ore 
in it is scattered and as a whole la of lower grade than that exposed 
on the upper claims. The observations indimti that this deposit 
wil l  be codned to t.he contact of the granodiorite foot wall and along 
this contact the occurrence of are wilt be spo&lic, the sulphide 
minerals occurring in masses or within limited contact areas eon- 
nected with one another by the more m less b a d  garnet-epidote 
gangue mk. The average are fmm this deposit contains a high 
percentage of h u  and nearly sufficient BEIica far smelting purposes. 
Besides its copper content assays show values in gold and silver. 
The advisability of concentrating the ore by separating the magne- 
tite from it and thus reducing its iron content, is still to be deter- 
mined. 

Q m R  MOHBTEB QHOUP. 

Sitwtim.--The Green Monsizr group af claims, belonging to the 
Alaska Industrial Company, occupies the northern and western slopes 
of G r ~ n  Monster Mountain, 2-h miles due east from Copper Mountain 
and 3 miles from the tide flats a t  the head of Hctta Inlet. From the 
latter pint a trsil, crossing two lakes each half a mile wide, at alti- 
tudes of ti00 feet and 1,680 feet, respectively, l& to the principal 
mine workings at an elevation of 2,800 feet. Andher approach ' 

to theso claims is from Capper Harbor across a series of threa lakes 
(indicated on the map, .PI. IX ) . 

UewZo+.-Although these claims were located in 1900, de- 
velopments have been meager, and no sttempt bas been made to 
advance the investigation bepond the required rtssessment work. Two 
tunnels have h e n  driven, one on Green Monster cIaim No, 1, 65 feet 
in length, the other on Diamond B. claim, aEw 85 feet long. On 
Iola claim a pit 8 feet deep has b m  sunk and trancha dug along 
the ore bdy.  

Ore 6odim.-Om bodies at the contact of the Limestone and granite 
are &own on the Iola, BIack Warrior, md Diamond B. claims (PI. 
. The deposit on the Iola cIainf has been opened by a mu11 . 
pit and surfma stripping, land consists of a ma= of magnetita-chal- 
mppite ore 10 feet in width inclosed in the wet-epidote  gangue, , 

which at this point mupies a width of abaut 25 feet between the 
hr~estone hanging wall arid the pndior i t e  foot wall. Along this 
mnhct other smaIIer OTP, rnaSSes were observed on the lola and Blark 
Warrior KO. 2 claims. but .were apparently of littEa consequence. On 
the Black Wwrior claims Nos. 1 and 5 similw om bodiea occur ad- ' 



jacent to the e n i t &  and limestone contact and in a black slate band 
along the mountain c m t  striking N. 30" W., but these have not been 
ppo9peckd On th0 Diamond B. claim a tunnel 65 feet in length has 
bm driven along the m t a c t .  of the I irneptons +Pith a pp'hylrit ic dike 
striking K- 30" E. and 50 fect or more in width. The main contact 
of the granodiorite boss lies about 150 feet to the west. Iu this tun- 
nel the garnet-epidob vein rock is eatpo~ed across a width of about 10 
feet and for a length of 50 feet ; the face of the tunnel enters the 
limestone. Small rn-s of coppar sulphide occnr in this contact 
m k ,  b F ~ t  the metal content of the vein as n whole is low. 

A depilt in the form of n vein filling, occupying an irregular fis- 
sure in the limestone, m u m  on Green Monster claim No. 1. This 
vein appears to be an ofishoof from the main contact zone just, west 
of it. A tunnel 65 feet long undercuts the vein, snd for 2.50 feet 
dong the surface it is exposed by trenches. The vein strikes 5. %lo 
E. with vertical dip and averages 6 feet in width. The copper occurs 
in smdI masses and d k m i n a k d  particles t,hro~ighout the garnet- 
epidote-calcite gangue. Assaciated with the chalcopyrite ore is p ~ -  
rite, and in places along the ~ilrface limonite, malachite, and azurit~ 
are present. 

A third type of minoralimtion is exposed on Black Wmior claim 
No. 2, whem a narrow vein containing plena, pyrite, and chnlcopy- 
rite has been deposited along the contnct of n porphyrg dike with the 
limestone country rock at a point. &out ;1,000 feet from the granite 
contaet. This ore, though of p o d  quality, has not bwn found in 
quantity. 
In genersl the ore bodies on the Gwen Monster p a u p  are similar 

in character to those on the Jumbo p u p ,  but from p r e n t  exmva- 
tions they do nat appear to be as great as the latter in size and extent. 
The position of the property necessitates the building of a tmmwap 
over a distance of 3 miles in order to ship the ore, nnd conditions of 
mining are less favorable than at  many other pointe along the Coast. 

Rituatbn & dewelopmed-The Roughton p u p  of eIaims is lo- 
cnted on the noFtbw& slope of Mount Jumbo between elevations 
1,000 and 2,000 feet and is 1 inile from Hettn Inlet. (See P1. XI.) 
They include the pandliolite cantact zone exposed on the .Tumbo 
group to the south, and the ore M i e s  under exploration nre of the 
game genera1 type. The claims, including a d l  site at tidc water, 
were lorated in 1901, and from that time to the end of 1905 tho de- 
velopments were meager, assessment work elono being done. Early 
in 19W the pmperbies were acquired by the Cuprite Copper Company, 

E 
two more a1aima were located, and active davelopments were begun. 
! l h se  hvestigationu were advanced during 1907 with ancournging 



mdts. The preseat mining camp is sitnated a t  1,500 feet and the 
mine workings between l,W and 1,700 feet elerntion. At 1,600 feet 
a tunnel, 100 feet long at the time of the visit, was being driven to  
explore the ore M y  in depth, its surface exposum being 100 feet 
above. At other points on these daims short exploratory tunnels and 
cuts have also hen made. 
Om body.-The copper deposit on which investiptions are being 

firthered is included in the garnet-epidote eontact rocK which own- 
pies a zone from 26 to 75 feet in width between the panodiorite nnd 
limestone. This zone strikes N. 45' E. and dips steeply to the north- 
west, The ore body is developed on the surf ace by a 80-fmt c r~ t  nnd 
a 15-foot pit, in which a body of massive chalcopyrite ore 6 feet wide 
is exposed. Tn the tunnel which entam this contact zone small 
amounts of copper ore are present, but the main ore body is not yet 
undercut. The chalcopyrite is associated with magnetite, pyrita, and 
some pyrrhotih. The observstions in general on these claims allowed 
a less amount of contact metamorphism and nst m great a develop- 
ment of ore as was noted at the Jumbo p n p .  

sSituoth?b and deve2opmt.-The Sultana p u p  of six claims is 
located on the north side of Hetta Inlet about 1 mile east of Sulzer 

* and extends from tide water to an ele&tion of 1,000 feet on the south 
slope of Reaver mountain (Pl. XI). The principal develepments 
have been on the Sultana claim, though on the adjoining claims, the 
Index and Vulcan, prospecting has h e n  advanced. The tutal work- 
ings, however, amount to little more thm the amount of ~tssesment 
reqnimd each year. 

OH bodies.-The ore bodies expclsed-are con~metirmorphic de- 
posits underlain by a granitic intrusive, bmded siliceous limaqtone 
farming the hanging wall. A p n g u e  of garnet and epidote with con- 
sidemble calcite has been' deposited dong the contact, in which sul- 
phides of copper and iron are sparingly distributed in m a l l  ma- 
nnd diwminated particles. 

At a point on the Sultma claim 350 feet in elevation and one-third 
of n mile from the beach a tunnel 130 feet long was driven in the 
azgindiorite f mt wall with no result. Another tunnel 430 feet in ele- 
vation exposes at its entresm a mass of Fhalcopgrite ore 3 feet in 
width and then crosscuts the gamet-epidote gangue rock fo r  25 feet, 
showing prnctiaally no ore. On the Index clatim, to the east of the 
Sultana claim, at 6RO feet elevation, aa open cut 60 feet long expows 
small amounts of chalcopyrite, not. mficient to make a profitable 
ore, associated with magnetite and pyrrhatite in a banded garnet- 

' epidcrte rock. On the Vulcgn daim, north of the Sultans claim, at . 
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an altitude of 5% feet is nn open cnt tiO feet wide. I-Xera garnet- 
epidote rosk m u m  with 1arp included fragments of banded lime- . 
stone wntainina pprrhotite nnd chalmpyitc in ma- u few feet 
wide. A re1ati~etelp small amount of are is developed on thwe prop- 
ertim, but future explorations map reveal new nnd lrrplrr bnrlieg- 
The ore at  this pmspect was reported to mrrp mbnlt jn consid~m2,Ie 
amount, but a sarnpIt! taken bp the: writer and submitted for analy- 
sis gave onlp a trace of cobalt and less than 0.2 per cent of nickel. 

,Sitttation a d  dm~2opment.-The Corbin mine is close to tide water 
on the east side of Hetta Inlet, 14 mil- north of the entr~nce to 
Copper Harbor. This propsty o f  four claims was located in Feb- 
ruary, 1905, and the following summer ore shipments were made to 
the smelter at  Coppermount. Early in l9Ofi the mine was sold 20 the 
Alaska Metnl~ Mining Company, which began active development 
~ n d  equipped the property with an air compressor, a hoist, a steam- 
power plnnt, ancl crcclerl R small w*l~arf and .mrious buildings Tha 
position of the ore body neccmitatet? the sinking of a shnft 100 feet, 
rind at  this cleptll consider~~hlo crosscntting and drifting were ex- 
tended to investiptc the ore body at this Ievr~E. Adjacent to the shaft 
a tunnel has becn driven nlong the vein for 210 feet, but the resulta 
were not encoursging. Olwrntions on this property. were s~rspenddl 
during the winter of 190hnd hnve not since k e n  renewed. 

Ore bodG8.-The ore body is R vein deposit of nearly massive sul- 
phide ore inclosed in fi narrow fissue parallel to the stratification of a 
gwensbne-schist co~rntry rock. The vein is from 1 foot to 3 feet in 
width nnd has \wen expowd n h ~ t  950 fwt in length, driking k'. 70" 
TV. and dipping 70° SMT. il tunnel 210 feet jn length was driven 
dong the vein to-the southeast and in this the rein nsrrows to a thin 
gouge warn ant1 widens again at  several poioh, its continuation being 
jndicnted by the blercbed appnrance of the country rock The foot 
wall of the rein is a dark-pen  whist and appears less altered than 
the hanging wall, which is a psle-g.t.een talcose XI&. Gmves  
m u d  by slipping were ohrrerl nn both the fhot and the hanging 
wall. Thm grooves pitch 60" NlJ7., find this is the direction that 
the ore shoots are most likely to follow. In the vein itself occasional 
sl ickensi rles were observer1 , indicr t i ng movement aIong these lines 
since the depmition of the ore. Dikes of diahase from '2 ta 4 feet in 
width, striking K. 10" E. and dipping 70" 'NW., nearly at right 
a n ~ l e s  to the prevailing rock strrrctnrc, crowut the vein deposit. 
T h e  om is principallp pyrite mntnining chalcopyrite associated with 
some n~rartz and calcite RS p n g u c  minerals. Besides the small per 
cent of copper in the ore, mid, and eilver amounting to about $3 in 
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~ a I u e  per ton are reported At other points on these claims explow- 
" tion may reveal vein d e m t s  similar to the one described. 

mPPm CITY YWK 

ISiCuation and da'eveFopmt.-The Capper City mine, also known 
as the Red Whg group, consisting of four claims, is situated close 
to tide water on the east side of Hetta Inlet, 7 miles south of Copper 
Harbor. This property, because bf its position and the character of 
the deposit, has been n. copper producer in a small way ever since 
operations first began in 1903, the ore being sacked and shipped to 
the Tacoma Smelter. The developments ham been confined to the ' 

Red MTing claim, where the vein deposit has been opened by an 
inclined shaft 120 feet in depth. From this shaft two levels, 60 feet 
and 100 feet respectively in depth, have been extended. The 100- 
foot is the working level and this has keen extended along the vein 
for 200 feet to the north and for 60 feet to the south of the shaft. At 
a point on the level 75 feet north of the shaft a 60-foot winza has 
lxen sunk and from this a drift 50 feet long has heen extended. 
Most of the ore above the 100-foot level has been mined, and it is 
proposed to sink the shaft an additional 100 feet and open up rs 200- 
foot leve1. 

Ope body.-The ore body, a vein deposit of nearly massive sulpgde 
me, is inclosed a slate-greenstone country rock parallel to the b d -  
ding plane and corresponds in general character to the om M y  at  
the Corbin mine already dascribed. The country rock grades from 
a black slate or siliceous schist to an amphibola schist or altered gram- 
stone, the general strike being Y. 20" E. and the dip 60" NW., Cross- 
cutting these schists and also tho vein deposits are mveral diabase 
dikes 1 foot to 5 feet in width, striking in a N. 30" W. direction. 
These dikes were intruded after the main ore deposition, but subse- 
quent mineralization has deposited small amounts of mineral in vein- 
lets egtering th~rn, and the ore bodies, where cros~;clit, URIIRIIY contjnlte 
along the same line of strike on opposite sides of these inhs ives .  
The vein as e x p o d  in the shaft varies from 6 inches t.0 4 feet in 
width, narrowing t o  a gouge seam at  100 feet in depth. At this 
level. the vein appemd to be displaced for a short distance toward 
the foot-wall side, whera it was again found, and on it the 60-foot 
winze was sunk, in which the vein was reported ta have a considerable 
wid&, Smaller veins of similar character and parallel to the main 
vein have been exposed by surface cuts and trenchea at  other points 
on the propertg, but none of these have been developed. 

The ore is c o m p d  ewntially of ch~EhpyritR, pyrite, sphalerite, 
and rarely hematite (specularite), associated with quartz, calcite, and 
epidote as gangue minerals. Surface oxidation, has altered the cbal- 
cvppite in places t o  limonite and cuprite, and along jointing csacks 
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in the country roek malachite and smnll films of natim copper were 
observed. Besides the mppr content, the ore contnins values in gold 
amounting to $9 to $6, and silver nrnounting to $1 to $8, besides from 
6 to 9 p r  cent of zinc. 

PUOBPQFTB on m u ~ e  ~mrpa 

Gwld Idand, which oecupiea the head of Hetta M e t ,  is about 2 
miles in length and 1mq than 1 mile wide. It is camposed ewntially 
of limes ton^, miliceous ahish, and slate intruded by a p n d i o r i t e  
mass which occupies the eastern prtion of the island (PI. 19). The 
prmpwh am Imrmted at  the soutllwwt end of the island. The ow 
which consists of galenn, spaleritc, and chalcopyrite, occupi- smnll 
winlets, and is finely disseminated in a belt of siliceous linlwtone 30 
h t  wide, driking east and west, with n steep dip to the north. As- 
sociated with the ore are calcite, qnartx, prne t .  epklote, ant! ]arm 
amo~lnts of wollastonite, the latter omorring in the ndj~cent limestone 
in r~diat ing  masses A tunnel TO feet long has teen driven dong the 
foot wall of this minemhd  belt, where it is in contact with slnte, 
and mattered occurrences of ore are shown, Jest north of the t u n r l ~ l  
is an open cut and a shaft 10 feet deep, exposin# mineralized mcl~ af 
the mrne character. Ahout 300 feet end of these w ~ r k i ~ p  i~ l  anothrr 
open cnt and a pit 10 feet deep on the same Iwlt. The nmount of ore 
~ x p m d  on these riaims at. the time of the writer's ex~minat~ian waH 
small and of low p d e .  

The praspectR at  the head of Copper Harbor indicated on the mnp, 
exmpting the Paris vein, are all contact-metamorphic deposits and lie 
adjacent to the =me pnorliorite batholith exposed on the Copper 
Mor~ntttin nnd drrmh p a p s  (3'1. IS). On none of these clainls 
l~are the developrnentq excwrIed the amessment requirements. On t h ~  
Paris p o o p  of claims, located at 300 feet elevation, about a half mile 
from t tx beach, s tunnel 115 feet in length has b driven aIong a 
mall  quartz vein 1 foot wide strikina northeasterly and containing 
low values in copper and gnlcl. The country rock is a banded quartzite 
striking h'. 40" 7'. nnd dipping 40° to GOo SW. The Gourd p a p ,  
which lies north of Reynolds Crc?ek ~ n d  at 300 feet elevation. one- 
half mile from Copper I-tnrbo, iu located along the grandiorite 
contact with quartzite which at this point strikw S. 20" E. X 
tunnel 50 feet long cmsaes the contact rmk and enters the granib, 
which also carries ~ m n l l  amollnts of chalcopyrite and prrrhorite 
scatted near the contact in fine particles, A 44-ftmt shaft nt the 
mouth of the tunnel exposes the mineralized pnet-epirlotc mck, 
showing a banded strnctl~re striking parr~llcl with the cor l t~r t  and 
dipping Wo SW. About a m i l e  northeast of the Gould group and ' 
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at 100 feet elevation is the Ruasian Bear claim, and adjoining Ellis 
on the north the Texas daitn a t  1,480 feet elevation. The contact- 
metamorphic deposits on both them cluims flanl~ the western slope 
of the grandiorite hathoIith, and the developments consist mainlr 
of open cutq and trenches, in which only m a l l  ore masses have been 
exposed. 

P B O B m 8  ON B m A  M O U A T W .  

Retta Mountain, rrhich lies soulhenst of Copper Harbor, is made 
up essentia31~ of limestone and quartzit&% i t s  northern slope, as indi- 
cated on the map (Pl. TX), being bordered by the grandiorib in- 
trusiva TWO claims hnve been located on contact deposits similar 
to those described along the intrusive contact about 1 mile from Cop- 
per H a r b r  and at  900 iet elevation. The ore M i e s  have been 
prospected by thm tunnels, one 20 feet, one 25 feet, and one 30 feet 
in length, and ~everal open cuts in which small masses of chalwpy- 
rite and pyrrhotite are exposed in the prnet-epidate contact rock. 
The quarbitic whist country rock ta the sonth, which forms the 
hanging wall of the deposits, strikes east and west with nearly verti- 
CRI dip, a@, is intersect4 by granitic and pegmatitic dikes. - 
In a ail& at 1480 .Feet elevation another prospect is located on a - 

vein dbpsij, consisting of garnet with some epidote and suIphide o m  .r 
in the siliceous Bchists. At this point a tunnel 30 feet long has h e n  - 
driven nlong the vein and a t  the entrance a small mass af chalcopy- 
rite om is exposed. On the ridge of Hetta Mountain the quartzites 
alternate with limestone stmh haPing a N. 80" E. strike, and in- 
truding these beds are occasional masses of panodiorite. Along the 
contact nf one of these dikes at 2,480 feet elevation, on the narth slope. 
of the ridge, a contact-metamorphic deposit oecura which contnina 
both the sulphide and the carbonate ore of copper. A tunnel 18 feet 
long end considernble stripping mstitnte the developments and ex- 
y e  ~ m d I  mnsses of the copper ore in a garnet gangue. Southeast of 
thfa prospect on the opposite side of the ridge, at  2,500 feet elevation, 
an iron capping hlts been explored by trenches, and in th- also small 
amounts of copper ore are exptmd. 

Kas~an kninsula is a promontory on the east sida of Prince of 
Wales Idand 18 miles in len@h and from 3 ta 6 miles wide, projed- 
k g  into Clarenea Strait and sheltering Kaman Bay (see fig. 1, and 
map, P1. I, in pocket). It is a ~ k p ,  heavily timbered mountain 
ridge kith summits reaching altitudes of 1,000 to 3,000 feet. The - range is di&d near the center of tile peninsula by a low pass 400 
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feet at ita highest point, extending h m  the Hole in the Wall " to 
a point 3 miles sautheastof Hawan village. At the northeastern end 
of tha peninsula is elm a broad, iow marshy valley 4 miles in length, 
extending h m  the head of Tolstoi Bay to a point 3 miles north- 
west of Kasaan, and another low pass 3 miles long from the head of 
Thorne Bay to the east side of Rarta Brq. The timber on the penin- 
sula extends to an elevation of from 1,500 to 1,800 feet, below which - 

Ftia. I.-Mnp of KaElaan PeninmIa, ShOWhg mtne locatlone. 

a danse nnderpmth renders prwpcting difficult. T h e  summits of 
the ridges am open except for small clusters of scrubby pima 

The relief of the peninsuIa i s  typical of the more maturo topog- 
raphy of the islands as compared with the rugged, more abrupt to- 
popphy of the mainland. The mo~mtain srimits are dome shaped 
and on them are large erratic bowlders, an evidence of glaciation. 
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7% valley& which extend northwsd from neur the head of Kmmn 
Bay, are b d  and contain mmny laken, and En them are doep de- 
posits m m p o d  of large and m a l l  bowlders m b d d e d  in placial 

, clap. The islands and shoals at the entrence to &rta Ray are made 
up entirely of thew glacial deposits and repmnt  the end morninsa 

'left by former ice fields. 
The occurrence of coppr on a m a n  Peninaura was h w n  to the 

Rusians 9s early as 1865, but not until 1900 did aetive mine develop- 
ments hegin. It is now the principal copper-producing ares in muth- 
eshatern Alaska. 

aM)UXIY. 

KARRH~ Poninmla is composed hrgely of nnderI- intrasiiive meh, 
i n c l ~ l d i n ~  p n n d  jorite, .4yenjte, hornblende diorite, and mom mmly 
pmnitfi. Th~m rocks invade limestone beds and strata of highly 
~ l h d  wdimcntary and pymlastic rmks ranping from greenstone 
tnffs to xanrlshnes and conglomerates compmed principally of igneous 
m ~teritil. 

Rt,wt$jied mcks.-Thc stratified mb indnde those of sedimentary 
nnri volcs.nic origin. They oocur principally w the northern portion 
of ths p~ninsirl~ and ndjacent to Teldoi and Thome bays, and are 
made up of a fierim of mehrnorphosed 'bedded rocks alteted to horn- 
fels and mica schist9 and often highly epidothd and containing 
amphibole ~ n d  pyroxenp crgdals. T h e  range in m u r e  from fine- 
p i n d  tufTs, sslnh, nnd sanrlstones to coarsa ~~nalornerafes. The 
conglomernm contain rntlnp frapenta and pebblm of igneous m k s  
RS well as of limestone ~ n d  qn~rtxite. T h e  mndstones ~ n d  greenstone 
ta$s are m m p d  larpiy of volcanic material, and became of their 
indr~rntion t h g  clowlp m m b t e  rnamive ipneolts rocks, In most 
p l u m  their f r a g m e n t n ~ ~  ~ h n r n r t ~ r  may he moptized. The limestnno 
MS e x p d  on the p n i n s ~ ~ l r  are wtirely recrystsllized, and both evi- 
denre of s4nlrture anti nrmnie rernrrins a r e  lacking. They are of im- 
portance h u s e  of their n m i n t i o n  with and relation to the ore 
deposita Limmtone M s ,  mnforrn~blg anderlnih by sandstones corn- 
p o d  larplp nf i ~ e o ~ l s  material, occur on b r ~ ~  T~lnnd, which m u -  , 

pies the central portion of Kcwan Ray and lies 1 mile southwest of 
Ras~an Peninsula. Tntemtratified in these limestone heds near their 
contact with the underlyin~ rocks are thin k d s  of ssndRtone ~ n d  
conglomerate, rn& of the pebblm in the latter k ing  of porphyrg. * 

In the lirncstorre beds thernsplv~ Devonian fmils are abund~nt ; 
m1lectims in this Imlity were first made in 1901 by Brooks, end in 
1905 n more complete collection was made by E. M. Kindle. Bemu% 
of the anaIogy of these rocks to thm on Kasaan Peninsula, the latter 
are provisionally considered to be Devonian. 

The structure of the sediment~ries exposed on h~ Isiland is 
of interest becam of the two ~ystems of folding represented, an 
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oIder system of mal l  folds with a nortlletlsterlp d r i k ~  and n later 
system of h d e r  folds which twnd to the northwe* snd belong tu 
the main v&rn of the Coast Rztnge. On tlic! pcninsuls the stmcture 

- of the bedded rocks has been SQ veatly interrupted by the intrusive 
masses that no pcrsisbnt lines of strika and dip could be followed, 
though the most prominent direction of the kdding planes was from 
northwest to west with a steep dip to the southwest. Two prominent 
jointing systems are RISO prewnt. on tile pninsula, the one striking 
N. 16" to 25" E. with a dip .(;On to 80" S T .  tlnd the other striking 
N. 60" to 70' W. with a sttep dip ta tho northwest, 

~ntm'vI!  roc&s.-The intrusive rocks m m i n g :  on Hasaan Penin- 
sula all invade the wdimentnry ~tratlt anrl RIP tllerefnre nf mare re- 
cent a p .  The principnl intn~sive, ltc~wever, Is the gs~nodiorite which 
forms the entim soutl~ern portion of the peninsula and occupies wide 
areas in the central and northwest~rn portions. But little is known 
of the rocks that were intruder1 intn this arm previousto the p n d i -  
orite, this being the oldest intrusive rock recognized. The granodi- 
orite intsueives, however, vary considerahlily in composition land prob- 
ably represent several periods af igneous invasion during one pn- 
em1 epoch, though in some instances this differenca cran undaubtedTy 
be attributed tu wpgations within the igneous magma during solidi- 
fication. After the intrnsinn of the granodiarite, grrtnitc and s-yenite 
dikes or masses many hundrccI feot in width were intruded, besidm 
nt~memns pegmatite and epIite dikes. Somewhat later or po~qiblg 
during the same period mcks mom basic intruded the area in the 
farm of dikes. These were followed hy felsitic dikes from one to 
wveml hundred fwt in width. Still more m e n t  R ~ F !  the dinbase 
and basaltic d i k q  all of which rare later than tile oro bodies. 

The accumnce of ore on Kasaan Peniast~la is ~imilrlr to that in 
the vicinity of H e t t ~  Inlet, The o m  bodies are contact,-metnmnrphic 
deposits occurring ~lsually at the contnct of  an intrtisi~c syenite mnss 
with limestone nnd in some p9am with prcenstone tuff or con~lorn- 
grate. They are incleded in a garnet-epidote gangue nnd n r e  p n -  
emlly associated with mxgnetita this mineral forming in mRnp plnccs 
hnEf of the gangue. The principal mineral mnc &finer1 on this 
ppninsula follows the contact of a syeaik intrusive mass with a nar- 
row belt of limestone, and is traceable from the east side of Mamir? 
Creek for 2 miles in a westerly direction. This zone r a n p  from 100 
to 31)0 fixt in width, though becauw of its flat dip and i ts  conformity 
with the contour of t.he mountain slope it a p v m  l m l l p  to be much 
wider. The Mamie, Stevenstown, and Mount ~2ndrew mines am in- 
cluded within this wna Another smaller belt of contact dewits  
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appenfs to follow along the western side of the peninsula about 1 mile 
inland, beginning 3 miles northwest of Kaaasn and continuink north- 
westward to Rarta Bay. ' The Sea Island, Haida, and Coppercenter 
prospects are included in this belt. Resides tho cont~ct-metamorphic 
deposits, copper ores assminted with qilarta are found occupying 
sheer zones in the paenstone tuffs and conglomerates at the head of 
Kertn Bay, namely, in the Rush & Rmwn mine and ah the Venus prm- 
gect. On the east side of  Karta Ray bonito and chalcopyrita m u r  
in small ma- and are disseminated throughout' s basic diorite iii- 
trusive belt on the rroodro tand Stevens prospcts. Vein deposits 
containing essentially silver-lead ores omur in the limestones north- 
east of Kasaan. 

The pemistency of t h w  vrrious om bodies depends largely lipon 
thn t y p .  The contact d e p i t s  am generalIy irregular ma.ms of 
mall extent ns a rule md no more persistent in dept,h than they are 
laterally; but where the contact zone is extensive, inwstigntions 
within it will probably reveal similar or8 maases both laterally and in 
depth. The copper-iron aulphide deposits in shear zones in the strati- 
fied m k s  am more persigtent than the contact are, bodies and will 
probably extend to w, considerable depth. Tho vein dep&ts in the 
limestones will alsa be extensive in depth, but will vary considerably 
in width, often narrowing to a mere seam. 
To judge from anrtlnpus deposits of t h p  latter type, it is prrssjble 

that the lead-silmr ares will be replaced by copper a m  in depth. 

Sihat%on und deuelopmetnk,-The Mamie mine, m e d  by the 
Brown Al~fiklt Companyt is situated 1# miles south of Hadley, at 
nn elevation of 700 feet, in the central portion of Kssann Penin- 
mla. (fip. 1 and 2). The mine workings am connected with thn 
~rnelter at  ITadley by Rn aerial t r ~ m  5,bM ffee in length and with the 
beach by a horsp, tram 7,700 feet in length, Tho hnrse tram is used 
for the transportation of supplies, Miner developmenh in a large wny 
were not b e p n  until 1901. During that yenr the om bodies were 
e x p I o d  by numerous open cu tq tunnels, and dismond-dri ll holes. 
In  the following year mining of the ore wm begun from the open 
pits and new ore bodies mere developed by tunnels and shafts. At 
the close of 190.5 considerable ore WM delivemd to the smelter, nnd 
throughout 1900 the pmdz~don wm large. In 1907. diamond-drill 
investigations were advanced, new ore bodiw wem Ioc&ted RS greater 
depth, and the ore prodt~ction continued with Iittla interruption until 
late in September. Tn October all operations were suspended. The 
total developments consist of 54324 feet of tunneling, drifting, and 
mmmtting and about the same amount of diamond-driU prospecting. 
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light plant, and other ccon~eniences. The ores from the Mamie ~ n d  
Stevrnstown mines first g~ through the samplers, next to the ore 
bunkers by ~ a v i t y ,  ~ n d  thence by gravity to the furnam. The slag 
from the furnace is granulated and carried by water to the beach. A 
cable tramway extends from the wharf to bins above the srlrnplin~ 
mill, which have been built to receive; c~rstom ore. The plrrnt ia rn 
nrmnged that its daily capacity may be doubled if necesmry. Smelt- 
ing opemtious began December 5, 1005, and in 1906 the furnace mss 
in blnst about twinty days e ~ c h  month, In September, 1807, this 
plant wns closed. 
O m  hoOCEie~.-The ore bodies at the Mamie mine are contact meta- 

morphic deposits included in a zone 4 0  feet wide lying between n 
syenitic intrusive and limestone. Within thig zone the rnnsws of 
\.alnabIe copper ore are dehed  either by such a decmnse in the copper 
content of the inclosing rock as to probibit profitable extractmion 
or by fauIt planes. Garnet, epidote, and mrcgnetito compose the 
contact rock. Chnlcopyrite is present thro~ighont in mall qrlantities. 
The ore bd~es  or portions of the emtnct rock where the concentra- 
tion of thexwpper rslr~es is snficient to make ore are isregular messes 
ranging from 50 to 100 feet in length rrnd thickness sntl from 10 to 
40 feet in midt.h, f11e major axis striking northward. Nino such ore 
masses are exposed in the mine rnorki11p Some of them are in- 
cluderi entirely in magnetite masses, thlrs making basic ore, while 
others occur in the pnet-epidote p g u a  rack, making a siliceot~s 

- ore. SmalI veinlrts of caIcite rrnd mrrlg quartz intersect the om 
. masses, thus indic:!ting 11 later ~eriorl of mineral depmition, tIoug1:h 

the main ore deposits nre belierecl to have been deposited contempora- 
neously wit11 the inclosing contact rwk. 

flifuntipn. orad dt~~qeZopmn ti--The Stevenstown mine, owned by the 
Hadley Consolidated Copper Company, is situated jast abo~me and 
soutliweqt of tbe hlnmie ]nine at an slevstion of 1,000 feet (fig. 2 ) .  
From the mine 11 s~~rface tmm 700 feet long connects mith the 
aeri~l  trnm nt  thr Mamie mine. orpr which the ore is trensp&ed 
to the smelter at ITndley. A trail also leads from the mine down 
the soutll side of the ~w,nin~ula to Bogp Lmiting; on Kaman Ray, a 
distanm of 1 mile. The mine hns h e n  developed by three "glory 
holes" or open pits connected by rnises mith a 550-foot tunnel pene- 
tratiug the cwst of the mountain. Actr~nl mining developments were 
first begun in June, 190Z, previous to which time pmspeding alone 
had beelk carried on, and in ,September of that year ore shipments to 
the I l ~ d l e y  smalter bgan. A I n q e  arno~mt of ore was prdamd 
during f 900, and until t l~a  h t  of July, 1907, when m l h g  operations 
were suspended. . 
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Om hodhs.-Thc nrc bodies on the Sterensto~\~rl property corre- 
spond both mineralagially and genetically wit11 those at the Mamie 
mine (PI. XI, A ) .  They OCCIIPP a rel~tirelp flat p i t i o n  on the 
cmst of the mountain ridge and are npparently ~mtlerlnin IT the sye- 
nite intn~sive which forms the foot wnIl of the mineral belt and which 
i s  exposed throughout the. tunnel tl~nt p~netrates the mountain tap. 
ThehangingwnlInswellasnlnrgepor(ionof theorebodiesonthis . 
pmpert y have been rerno~ed by eroaion nncl the contact zone is only 
from 30 to 40 feet in width instpart nf 200 to 400 feet, the width on 
the Mamie property just lwlow. To the northeast of the om hdies . 
drnta of limestone and p e n d o n e  tnff  car nnd continae westw~rtl 
toward the Mount Andwn* m i n ~ ,  forming the hanging w ~ l l  of the 
mineral zone. 

The mipe workings are nl l  s~lrhce pits connected by raim with 
the main tunnel, ancl in t l l w  sev~rnl  relatively flat-lying ore mams  
have .been developed. T11e.w masses are! inclnded within Rn men 
3'50 by 200 feet, the pits hcing from 20 to 44 feet tleep. The central 
portion of this area is traversed in n southerly rlimtion by a 4.0-foot 
felsite dike, w h i d ~  is of lntc~' intrusion than the syenit~! rnd cross- 
cuts the ore body. Snlnllcr dikes of dinbnse and hnsalt 1 foot to 5 
feet in width were obse~.ved crnscuttinp the ore tdliw; und country 
m k  at seven1 points in these mine workings. 

The ore is rompo~crl Inrgely of mngnetite, chalcapyrite, and pyrite 
nmiater l  with l~ornblencle and calcite, n l l  of which are included in 

' a  more or Jew banded garnet-epidote p n g r e .  
Surface oxidation has produced mnsitl~ral~le limonite and some 

malachite and nzlrrite; small p~rbiclw of 11rttive copper nlso occllr 
along  lipping planes, though these ~ ~ t ) a d n r y  minerals are relatively 
unimportant. 

Ynum A M ~ R E W  utwn. 

Siht&f inn a d  d e v ~ l o p m ~ n  f.-The Mount Aimdrew h e  workin p 
are situated three-fourths of n  mil^ from 32ount Andrew landing on 
the southwest side of Hosnan Fcninsl~ln anti one-hdf mile west of 
the Stevenstom mine, at  nn elevation nf 1,400 feet. d cable trarn- 
way 3,600 feet long lentls from the mine over a 1,440-fmt knoIl just 
south of the wnrkinp to the ore hunlrers and it whnrf rt Motrnt 
Andrew landing (fig. 2). 

This mine is devrlnpcd principallp by a tunnel R 2 0  feet long, nn- 
derc~tt~ing the ore horlirs fmm Vd to f RO fwt. or more in depth. Id'rorn 
this tunnel severnl handred feet of drifting nnrl cro~wnltinp hav.e 
been driven, and tipraises ~xlenrlecl tl~rongh the OW h l i c s  to the 
surface. The ore is mined out of large u n r l ~ r p u n d  stopes nnd from 
surface pits OF gloty hoks, nnd is delivered through chutes at tunnel 
level to tho ore- bunkers at She head of the acrinl tram and thence 



carried tn t lie wltarf. where it is loaded for shipment. Dcvclopments 
in n I n r p  wny were not b c p ~ n  until late in 1905, and d u r i n ~  1906 the 
nerinl t mrn was emtcd.  the whnrf bailt, the rnmpwssor plant in- 
strllpcl, rind mnsid~rrrl~le ore d~wloped. The first ore sliipm~nts 
wprp mndr in fitoller. 1906, ~ n t l  prnrl~rction rontinnd itntil October, 
IMT. when aprations were suspended. 

OTP ?~od;~n.-Tlie  or^ d~posits 011 f his properky are includcd in the 
smnP n l i ~ ~ ~ r n l  lwlt R 3  tho= at,  thr ndjawnt 3f~mie  and Ste\-en~town 
mines. with mlrirll t11t-7 APT in w r r y  wny cnmparabIe. Six ore bodiw 

- 
~ l t a t d m m t r p ~ k  M ~ l ~ h a b o p g r i t s  T p  

rich in mqmtYte OR W!es 

BIG. L-I*tat~ null rmns nr-ctlun of Mount Andrea mlne mvrXlogu. shoalag yoal&lrma uf 
om I l d l p s .  

consisting of irregular mnpetite-cl~alcop-mite masses associs ted N-it11 
the gam~t-epidot~ rontilct rock hare h n  tler~loped and mined to t i  

considernhle pxtent, Thpse h i i w  of nm alp f m n  10 to X feet wide, 
40 to 80 feet long, 1(M) fwt or tnorc in depth, and hare tl general 
northerly strike anrl pitch. They n1.e +wpamted I>? b a m n  areas of 
contact rock ~ n d  dikes 20 to rfl feet of altered sgenite porph..pl.9 
(fig. 3) .  The mine workinp consist esspntinlly of surfnce pits vhiclr 
arp und~rtnt  by a c m o t .  tnnnel running ~ n s t  and w~st .  Thia ttmn~2 



with r~nnecting drifts and rniwit irlcllltlen 2900 feet. of ~ ~ n d e r g m ~ ~ n d  
de~elopments. Sumerous g o u p  wnms and slickensides indicating 
faulting were o!mr~*c[l in tho mino workings. find Iaterd displnm- 
~nents of the ore lmdies frvm 1 to I; fwt mrr! noted. Dikes of dinbaw 
and felsite from 2 to 12 feet wide crosscut the ore bodies and cor~ntry 
rock in various directions and ~ v c r p  evidclitly intruded later than the 
formation of the ore depsits. 

At other points on Mount .Indrew large mnsss of the magnetite 
carrying but a small percentage of copper, inallficient in amoimt to 
make a copper ore, have been tleveloperl. 'r'l~esr: dpposits, though not 
valuable for wppcr done, may a t  mmo future timo be of knporlar.ce 
RS a source of iron ore. - 

UNCLE R A M  MINE. 

Sihatim and de~jelopmcnt,-The Uncle Snm mine, originaIIy 
crtllerl the White Eagle group, lie9 3 rrtiles norkhwcst of Mount 
Andrew landiag and une-half rnilo from Kastlan on the south slope 
of Kaaaan Pcnir~sulu (see f ig 11). The mine workings arc 4-30 0 550 
feet in elevation and less Ll~an h Jf a mila from the bcncl~. Mining 
operabions have been advanced on thia property at various intervals 
since its discovery in 1809, and in 1901 an aerial tram, ore bnnkcm, 
and a wharf were built. Early in 11)0(5 R shipment of ore was ma&, 
but no furthor work was done until March, 1907. At that time oper- 
ations were renewed, continning ~rntil JuIq', when a~lotller ore ~bip-  
ment was made. The mine is rloveloped by a t8unnel and drifts, 
amounting to about 800 feet in Jcngt11, and l y  opn pits exposing the 
ore body on the surface ~ l m r e  the tunnel. Fmm this working tunnel 
a surface tram, 1,150 feet long, callvryn the om I.o i h ~  wharf. 

O.pe body.-The ore body vrsl>osed in the tunnel consist9 of an ir- 
regular lens of chalcopyrite-pyrite o1-e (1 to tl f ed  in width, strilcing 
north and sonth and pitching about Ki0 S. Tt is cut off to the north 
by an east-west f ~ u l t  dipping 8f1° S., rnl~ieh'd~on-s bnt a small nrnor~nt 
of gouge. At the open rut atmw the trlnncl sirnil~r mnms of ore, are 
exposed, bat no large orc h l i e  I I I ~ \ * C  k n  d~finttrl. Garn~t, epidote* 
magnetite, and calcite w n r  HH gangue minerals ~ n d  in mnny placm 
form small geodes. The chrtlcopvritr ore cont~incd in this pnrrgrc! 
rock 3s implarlp distribnted in srnn11 makws and not along (tlefinito 
Eiucs. The country rock is  mnde up of strata of chloritizd nnd  pi- 
dotized greenstone tuff which are underlain by the intrrlsive syenitc 
~ n d  are cr059~nt by m a l l  dikes of diabasp, of later origin than the ore 
bodim. 

COPPER QWEEX OMUP. 

The Copper Queen group of clnirns, which represent the fimt cop- 
per lwations 011 Prince of 71'ales Islaud, lies i hut one-half mile 
southeast of Kmaan. In 1899 these claims were sold to the Knsnnn 



Bay Mining Company,' which made additional locations, Small 
operations wero in prngrem from 1899 r ~ r ~ t i l  l9W, and 500 feet of 
h~nneIing w ~ s  done besides st~rface excavations. Since 1903 the 
property lias heen idlc. 

The principal ore deposit is exposed dong the side of a gulch at a 
point 300 feet in elevation. It consists of an imgular masa of chalco- 
pyrite om accompanietl by pyrite and rnagn~titc in a gasnet-epidote 
gangue, at tllc contact of nn altered intwsire syenite wit11 the p e n -  
stone tuff. Below t l w e  exposltres rt crosscut tunnrl400 feet in length 
has been dril-en in thc nltered symite, but has failed to reveal any ore. 

Other mineml expnsmrcs occtlr on these claims at  points close to 
tide water and hayo h e n  prtlspec.ted by shafts and open cuts, but so 
far no important deposits hnve h e n  discarered. 

The Poor Man's group of two claims i s  located 2 miles northwest of 
K~saan (fig. 11). ! h e  mine workings are connected with deep water 
by a surfnce tramway and wharf, having a total length of about 
3,000 feet. The principal developments nre a t  tho head of the tram- 
way and consist of a tunnel driven 90 feet in a southwesterly direc- 
tion, which crosscuts R 40-foot Imdg of mngnetite ore and 30 feet 
of pmet-epidote contact rock, .ant1 at  its iam enters a wide dike 
of red s p n i t ~  ZOF 20 fcet. At a point 80 feet from the mouth of the 
tunnel is n vertical shaft extending 30 feet to the surface and 60 feet 
in depth. This body of magnetite is exposed on the surface above 
the tunnel, rtnd aimilnr masses have been prospected by short tunnels 
and cuts nnd shafts nt p in t s  along the tramway and on adjoining 
properties. ~ i m c i a t ~ ~ d  with the magnetite are large amounts of cal- 
cite and hornblende, some pyrite and chalropyrite, ant? prnet and 
cpidote. Although the magnetite deposit itself is extensive, the 
chalcopyrite ore occrits only i n  isolated poclrets or narrow veinlets 
and is not disseminstecl tlzroughout the magnetite in sumcient 
amounts to  make a copper ore of the entire body. It is noteworthy, 
howet-er, that. these ow bodies mtLy be of valne for their iron content, 
Minor displacements, due to fa~~l l ing on slipping planes, and dikes 
of dinbase 4 felsite crosscutting llle deposits were noted. 

EAOLE'A AEBT OWUP.  

me Engle's Nest group of claims, situated 4 mires northvest of 
Hasaan, was first located in lWCi, and in the same year was bonded 
to the Sen Island Copper Mining Campany. Operations by this 
company were begun in October, InOCr, and continued in a m u l l  
way until Sepkmber, 1907, when the property reverted to the 
ownerg. 
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The developments have been confined to the mineral cxpoatlres 
on the Alarm clnim at fin elevntion of 4M to 500 f trt .  On the south- 
east enti of this clninl is R 70-foot tunnel esscntinlly in II gnrnet- 
epidote rock in which n srnnll nmount of om occurs ncar the face. 
Jas t  ? t h e  the tunnel n body nf mnpetitc-chatcopyrite orc R feet 
witlp and 20 feet lnng is P X P O S P ~  in t lr l  open cut,, henenth which are 
btls of I i m ~ s t n n ~ ,  - i h v t !  th ig  nenr the summit of the ridge is an 
open cut md shnft 18 f u ~ t  deep exposing small amounts of ore 
n m i a t ~ d  wit11 gnrnet in limcstonc. On t I I P  northwed end of this 
cErirn nn open c t ~ t  nnd R allnft 35 frct derp c?.upos~t mnsses of chalco- 
pyrite n m i a t e d  with rnrioun contnct mincrals in fi conrsely crystnl- 
line lirneston~. Abovc the ln t t~r  workings .slijorilc is expmeil nnd 
forms the tlppor portion of the r i d g ~ .  K'o Inrgc coppcr d~posits have 
been dc~cloped on t h ~ a e  clnirns, though frlrtEier investigation may 
reveal importunt ore bodies. 

The Taylor prospect, Eocnt~d e ~ r l y  in 1907 11s the It claim, azljoins 
the Eagles Ncst grnup on tlro cnst, On thin prospect, a t  A point 
000 feet in elevation, a M y  of chalcopyrite ore in ti gnngue of 
garnet and epirlote has berri r x p m d  by ssrfice cuts ovPr fin nrcn of  
20 by 40 feet, The ridge to the so1lthn7ent ar the foot-wnll side is 
oornpoxd of djoritc, onti b l o w  the pmpect to the northenst Ijrne- 
stone b d s  arc exposed, 

Y A Y  MmI* nROIV. 

Srihatim arad dene7opnwnf.-The Mnmmoth p ~ r p  lies on the 
'east side of Kartn Bay, allout O m i l ~ s  from linsa~nn nnd one-tbilmd 
of a mile from tide water on the top of a low hill 500  Ecct in e1cvt1- 
ti011 (dig. 4). The proprtp m a  Inrplg devcloprd in 1904-5 ly 
the originnl owners and in June, lItOti ,  wns sold to t h ~  I laida Copper 
Company, which began active dcvcloprnmts and rnnrE* ~ E A ~ R  for 
the erection of a p r - i t y  tmm 1,000 fcct in length to the t~cacll and 
for a wharf and ore bunkers. In April, 1907, these jjmprovctncnts 
were completed and the company mndo shipmeatq of ore tn the 
Hadley smelter. Early in the summer, howevet., operations wcro 
st~speaded, and the mine has since I P P ~  idle. Thc mint. is   PI TI- 
oped hy a ttunncl 120 feet in l~ngth connecting wit11 n shaft 55 f e ~ t  
deep, which in tnrn connects with n surface; pit on the ore body. 
Exploratory drifts hnm k n  extencld from the'tunnel, and pros- 
pect pita and short tunneIs have been driven at other pointq on the 
property. 

Ore body.-The ore body is nn irregular magnetite mnss carrying 
chulcopyrite in II gangue of pmet and epidotc. The cnrmtry rack 
in the irnrnyliate vicinity is I I ~ R ~ F  lip of pw~~stone,  tuff, rind con- 
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glomerates, though just below the mine workings a belt of intrusivo 
diorite is exposed which forms the western half of the ridge and prab- 
ably undedies the ore body. The deposit is developed by an open pit 
over an area about 50 feet in diameter. This is undercut by a tunnel 
at a depth of 30 feet, and though the magnetite is exposed at this 
depth, chalcopyrite is not so abundant. To the northeast the ore 
body is limited by a fault plane striking nearly east and west and 
dipping 75" S. Other slipping planes striking at different angles 
were noted in the ore body and incloshg rock. 

OTHER PgORPECT8. 

Copper Cmlzter grm~p-The Copper Center group of claims Iies 1 
mile north of the Mammoth group at an elevation of 400 feet. It was 
located in April, 1907, and in July was bonded to mining men who 
undertook its development. Several shafts from 10 to 30 feet deep 
were sunk within an area 300 by 120 feet. In all of these shafts and 
surface cuts n magnetite and chalcopyrite ore associated with garnet- 
epidote and hornblende pngne is exposed. The deposit is apparently 
fltrt-Iying, though the amount of work done is hardly sufficient to prove 
that it does not continue in depth. Tt is also probable that further 
investigations at a greater depth will reveal deposits at other points 
an the property. The country rock is largely greenstone 'tuff and con- 
glomerate which is underlain by the granodiorits exposed down the 
hillside to the southwest. The area is densely covered by an under- 
growth which renders prospecting difficult. The dip needle has been 
successfully used within this area m d  the deposit just described was 
located by it. 

Cha~les p~ospct.--The Charles property lies about 1 mile south- 
east of the Mammoth group at an elevation of 380 feet and 5,000 feet 
from tide water. It was located in Ma7, 1907, and only a small 
amount of work has heen done on it, The mineral body e x p d  in 
a cut 20 feet long and 10 feet deep consists of chalcopyrite masses asso- 
ciated with some magnetite in R garnet gangue which replaces the 
peenstone tuff country rock. 

Granodiorite composes the hill just west of this prospect, but mas 
not exposed near the mineral body. Dikes of diabase cx~sscut the 
ore body and are evidently of later intrusion. Besides the values in 
copper, the ore is said to carry high values in both gold and silver. 

I3rolc.n $ . l f e t d a ~ f  posplerE.-The Brown & Metzdorf prospect is 
located three-fourths of a mile south of the Chnrles prospect and one- 
half mile from Kasaan Bqy, at a n  elevation of 310 feet. The ore 
body is a mineraIized mass of garnet m k  carrying chdcopyrite and 
pyrite expmd over a width of 10 feet, showing a banded structure 
and evidently replacing the bedded quartzite and penstone tuff ooua- 



try m k .  A wide belt of limestone is exposed in bluffs along the tmil 
just b l o w  this praspct. 

Pencock and Tacamtt rldrnrr.-Thew claims, s h u t  3 mi'lm wutll- 
eagt of Kasaan post-ofice, H W  the property of the Grindnll Miuing 
and Smelting Company (fig. 1). The Tnconla claim is lwaial namji 
the be3encP1, where own cuts t~nre: be11 n~nrle on ore exposurn t hnt nrt? 
mvereil at high title. The om i~ cnnfinttl to the prm~t-epidot~ m k  
anr? occurs in irremlar pntchm or is  finply tiiswtninrrted, hut nowhcm 
in large bodies. In the h n c l i  cats n small amount of ore is expod,  
and above this at  an elevrrtion nf $0 feet is a tunnel fiO fwt in length 
entering the hill in n north~nsterljp dimtion. Thin tunneI c m i ~ t s  
a wide belt of prnet-epitlotc mck containing some rhalcnpyrite. 
Other open cuts rrprxst! stun 1 1  nmor~nts of ore at severnl plnces, hut no 
large ore mawm hnve bwn devcioped. 

The Penctrck clninw ntljain tllc T~comn clnim on the north m d  
continue to the center of the peninsula. .It s p i n t  GOO feet from the 
beach and I20 feel nhovc tide n t a n n ~ l  45 ftvt long exposs R belt 
of gnrnet-epidote mntact rwk cnnt~ininp mapeti te and a small 
nmount of chalcopyrite. Still h i ~ h e r ,  at, 325 feet, a. second tnnwi XO 
feet long, following the mntnct rrS n din1)sse dike, e q o m  a similar 
mlnernl-haring rock. Here n l a ,  dikes of felsite and basnlt mar ,  
and slipping plnne~ f n d t  the minernl body in varioiis ~Iirrctions 
Tho rmlnount of developrrteni on them properties has not bcan stiR- 
cienh to dido*  ore bocliei l a r p  eriou~b to justify mining, but sys- 
tematio prospecting rnny open up d~posits of value. 
" Hole in t I ~ c  vro?lW pmptrt*.-Th~ small cove.known as " Hale in 

the wall " lies on tho nnrth s i t l ~  of the harbor nt Hadley, and dong 
its shore9 and wegt of it, R 11umt~r of cZairns hnvc h e n  locatad, anlollg 
which are tho Plurnl~y group nnrl tlw Eumka, Sunrise, Pennsylvania, 
Venus, and h la ska  cluims (fig. 1). On the IIilmn cInirn of the 
Plumley' p n p ,  nt  a point one-half mile northwest of the head of the 
cove nnd 310 fwt in p l ~ v ~ t i o n ~  n tunnel 2: f ~ p t  ill length has h e n  
driven along tIic Antact. of nn ~ltcred limedono Iwlt with a dioritic 
intrusive, in  which m;nlaIl mnsses of r t ~ a l c o ~ ~ y r i l ~  are exposed in a 
prnet-epidote-wlcife contact rock. On the T311relra claim at  tide 
wator sirnilfir contact deposlils arp brinE developed and are reporter? 
to ho af mnsidrrmbFr! extent. Thp S t u ~ r i e  claims, three in rill, aro 
locabd wmt of thc " H O ~ C  in the mall." and on these claims at points 
 long R flllch s ~ R I ~  ore m n w s  m u r  replncin~ limestnne beds at or 
near their mntact wit11 g r a ~ ~ ~ l i o ~ i t r .  . i f  1 .03 feet elevation this con- 
tact .aureole is 25 fwt in mid th and contains mnsirlerrtble magnetite 
~ n r l  chalcopyrite ore which shows much surface alteration. On the 
mnth slope of the hi11 nt 950 fppt  ~Fccntion is an open cut exposing a 
I ~ i ~ h l p  crp*alline rn~rld~.  slight ly banded, striking S. 115" E. and 
dipping GO0 STV. This marble overlies the contact rmk which 



carries small amounts of the copper are. On tlic, Penn~ylvauin 
claims southenst af the Sttnrise claims an upen c u t  following a felsite 
dike at 8.70 fwt elevation expow a smnll w i n  9 to 3 foet wide con- 
eisting of pyrite with small nrnotlnts of chalcopyrite. Thb prrmpect~ 
on the V~nus claims SIIOTF mntad deposits sirnilnr to those exposed on 
the Sunrist! claims t o  the north anrl am eppnwntly along the same 
intrusive contart. Tht. Pelaska rlnirn, extending from the head of 
the cove westmrd, h~;s  been dereloped by II tunnel over 100 fwt in 
length following n k l t .  o f  n l t ~ r e t l  1imrston.n intratletl by n diabns~ dike 
t~long which wcnm t lie pnict-epidote contnct rock carrying some 
ehalmppritc. This rlrpsilt is  intcrcstin~ g~olo~imlly, but the amount 
of ore exposed iu  anall. 

KkUTA RAY. 

The nnme H a m  Ray is applied afi a pneral term to the entire 
northwest e-xtenqion of Kt~sann  L1ay. It. is n relativcb shallow em- 
bayrnent 3 rnilcs in wirltll, includi~ig a numlxr of low, wooded islands 
and shoals, and affording wveml ,d nncharnps On the charts, 
however, the name is applied only to the Ilnrhr on the west side 
of this ambaynent, on which the naronoviclh f i s h c ~  nnd a m a l l  
Indian village are located, Tho 1~1 id  nortllwwt of this hay is low 
and is occripied by a  WE^ c h u ~ k "  2 rniIcs in I~ngth and by 3 ma11 
lakes. To the southwest is a nlountnin mnge including Granite 
Mountain nnd other ro~inded summits leg3 thn11 4,000 feet in cleva- 
tinn, find to the northen~t is R low ridge of hills forming tho divide 
tetween Karh and Thornc! hapa Tl~r principal mines in the imme- 
diate vicinity nrc? the Rtrsh & l 3 r 0 ~ n  mine IIII~? thc Yonus group to 
the i ~ a r t h w d ,  and the Goodrn clttilns tn t,hn northeu~t (fig. 44). In 
rn02. when A. M. Brmkq visited thin ncct ion, none of t heye prqpertiea 
had l ~ n  located, and not until 1904 were thc copper-bcaring ore 
htliw dimvered. 

Thc ama is mupicd principslly by stratifid rocks ranging from 
a fine tuff to n coar* co~tplomerate aften showing a d~veloprnenk of 
Parp hnrnblende crptnls. These bddcd rocks are invnded bv 
mg~anodiorit~ ~ I B R W R ,  and dike rocks of rt~rioas composition irltrnde 
110th the mnndioritr nnrl the beclded rocks The copper om m m  
(1) at t h ~  cont.ncts of tlw pnodiorite with greenstone tuff. con- 
glomerate, nntl Fimrstonc, a s  at the Rush &% B r o w  mine; (I) along 
shear mncs in the p n s t o n e  tuff2 and conglomerates, as a t  the f enns 
group and Hudl L 1Jrown minc; nnd (3)  in small m a s s  and dis- 
serninntctl particlrs wut teml irmgwla.rlp through an altered hsic 
diorite, as a t  the Godro claim% 



sqsn a BROWN anm. 

S j b t h  md dhve~opnenenf.-'r?le Rnsh & Brem pmperfq in- 
cludps eight dsima e.aending h n l  'b mlt chuck " north w~str?rly, tha 
principal mine workings being located on the Iron Cliff claim ~t an 
elevalion of 300 feet, nnd ahout 2 miles from the wharf at the head 
of the hry (fim. 4 ant1 5 ) .  In 1904 this property WRS prospected 
by long Irenchm at~d open cuts. nnd a shaft 95 feet deep wss wnk n t ~  

the me body. In 'I 905 it wns 1~awrl hg tho Alnsltn Capper Campmy, 
and a new shaft wns startcd 120 f ra t  wuth of t h ~  alrl shaft and sunk 
to a, depth of 100 feet. From t,l~e Imttom of t h i ~  shaft tho princil-inl 
ore body, the mngnetita ilclw~it, w t ~  dnvelap~d by clrifts and crow- 
cats and a drift W ~ L H  ~ x t ~ n i l ~ d  to a saco~ld ortt body, the s111phide rlc- 
p i t ,  160 feet farther northcnst. At tho close of 1-00'1 the gnator 



f 24 KPlTCHlKAl? nkn W l t A N c l E t t  MIHINC: DISTRICTG, ALAGRA. 

prt io~t  of these on! Imrlies had tKea stoped out and the shaft suuk 
nn nrlditiatial 100 feet to a pGnt from which a 200-foot level was 
started. Tlw ore f ~ o m  the mines is transported h;v a g ~ w i t y  tram 

P L A N  

0 100 

Greenatone tuff Clarwaiotitc Mtmt m k  Ore 
mnglomemb 

FIO, i5.-Skclilr lrlr~u and &Ion af mloe workings, shcwlng ore M l e a  a t  Rueh L Brown 
mlne. 

to ore hrlnkers one-foarth mile h low the mine and thence by a rail- 
road 2:: miles long to the wharf at  the head of the bay, where ore 
bunkers of 2,030 tons cnpacity have been built, During 1906 ore 



COPPER MINES. 125 

was shipped to the smelter nt C~pperlnount. nnd in 1M7 sllip~nents 
were rnadts to the Tyee smelter at  Lrtdpsrnith, British Colarnbiu. 

Ore IrcHi&a.-Two OPP Mi* I~nve been developed nt  the Rush d 
Rrown mine. One is a mntnct metamorphic deposit consisting of a 
copper-bring magnet it^ body 100 feet long by 30 feet wide in n 
@met-cpidote-calrite p n y l e  Ipinp htween prnndiorite and nn in- 
durated pwnirtone taff. t i ~ ~  line of contact striking nearly enst-we& 
The other d~pasit.  l(iO fwt to the north. ocalpies a sl~ear zone in the 
peenstone tuff nnd ranplomernte beds, and is R sulphide body com- 
posed of pyrite and chalcopyrite in a quartz-calcite gangue, which is 
4 to 8 fwt in width nnd hns bwn rlevelop~l over n length of 85 feet. 
The strike of this s l ~ l p l ~ i d ~  deposit is northeastward and its dip 60" 
SE. toward the l a r ~ e r  deposit. 

The Venus p a p  of claim9 is h a t e d  on Iron Creelt 1) mileg 
from thr head of Karta Bay and about 1 mile south of thc Rus11 
& Brown mine (fig. 4). This p&perty was located in 1904 and n 
mametic sl~rvey made. Within the area of maximum attraction a 
pit was sunk and a trench 50 feet in  length was made througli the 
overlying d6bris, exposing the map~tic'drposit. Below these surfitw 
excavations, which nre a t  fin elevation of 950 feet, a tunnel 15 feet in 
length hns been driven wliich croscuts 50 feet of d6bris and 25 feet 
of cot~ntry rock, and a t  its face e x p m  orc. The co~mtry rock is nn 
indurated p n d o n e  tuff with interstratified quartzite b d s ,  the ore 
occupying a shear zone. i ls~minted wi th  t h ~  ore is consid~rable 
sphalerite and pyrrhotite with qr1nrt.z and calcite ns g ~ n g u c  mincrnls. 

The Qobdro rlaims, nlsn known ns t l ~  dokm group, are Iwntd 
one-half mile from the head of the " salt ch~ick " entering Knrta 
Bay (fig. 4). The sarronnding area is ri?I~tiv@ly low, the claims 
being located on a knoll about 400 feet in elevation. The copper de- 
posit at this locality is of special interest k a u s e  bornite is the dnmi- 
n ~ n t  ore and it is the only locality in southeaslern Alaska whem 
bornite h ~ s  been found i n  quarttit-y. This ore occurs in m a 1 1  ma- 
and disseminatd particles nssoci~ted with epidote, feldspar, and 
biotite, and is inclosed .in a basic diorite vhich is largely replecerf 
by these minerals. h'ati3.e gold and considerable rhalcopyrite also 
occur with the ore, and near the mrrface smell amounts of chalcocite 
~ n d  native copper were nat~d.  The diorit~ forms an extensive belt 
half a mile wide striking in a narthwesterIp direction (see PI. I). 
11~ternIl this rninertllizaiion is e x p d  Acrm a width of w feet 
snd for about 100 feet in length. It has been developed by a slrrface 
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pit 12 fmt deep, hy a cut 70 feet long, and by a tunnel 125 feet long 
which r r m e h  t h ~  om-br ing  mass 90 feet b l o w  the surface and 'iy, 
feet from it9 rno~lth. Slippinp planes were observed at  several points, 
but do not appear tn hnve re~~sc t l  nn;v notemortl~y disp1aeemenk In 
an open cut a dinham d i k ~  is exposed which is evidently later than 
t h ~   or^ deposition. Enrly in 1907 sn are shipment was made to the 
Rndlcy srn~ltcr ancl is reported to haw yieEded g a d  values in both 
copper and gold. 

TOLBTOI BAT. 

On tho north lpnd of Knman Peninsula, adjacent to ToIstoi Bay, 
which f o m a  a good nnchorap to the weest, considerable prospecting 
hsa been done and nllrnerons locations have been made, but none of 
the properties have h e n  clevelopd beyond the prospecting stage. 
The small promontory here is composed largely of the granodiorite 
intrrlsive mas= which nw expowd at  Told4 Point and along the 
eastcrn slope of the rnoiintnin. On the western slope and along the 
enst shore of Tolstoi Bny the rock exposures are principally of 
tnffaceous ~andstor~e ~ n d  congIomerate arid occasional strata of lime- 
done. Roth the ~t~ratified and the intrusive rock mmses are crosscut 
by clike~ nf porphyry and diabaw (we PI. I). The ore bodies are 
contact mchrnarphia deposits similar in character to those shown at 
the mines on the sou thcm part of the penins~ila. They are lenticular 
I ~ R S Q S  of mltgnetite carrying chnlcopyrita and a m i a t e d  with garnet, 
epidnte, r ~ l r j i e ,  and qunrtx, nnd incloscd in the b~dded rocka neat the 
jntrusivc granodiorite contact. 

Thi, property, also known as the Mnhoneg p u p ,   consist^ of two 
c l ~ i m s  located on the northwest slope of Tolstoi Mountain at an 
altitude of 1,000 fwt and is wached by a trail 14 miles long starting 
from a, cove !2 milr-q mothwest of Tolstoi Point (fig. 1). In 1901 
this pmprty w m  prnspted ta n considerable extent by open cuts 
along n gulch and by sclvcral hundred feet of diamond-drill holes, 
but since that time it has k n  idle. The m~mtrp rock consists prin- 
cipally of tuffac~o~rs p n s t o n e  intruded by syenitic dikes of con-' 

. sitImbIe width which arc apparently r~lnted to the ore deposit% 
Three ore b o d i ~  have thus fnr been l m t d ,  the larpst being 20 feet 
in width and trncenhle for 50 f e d  in length, the major axis striking 
?c'. 45" W. A m n d  ow k l y ,  sepsrated fmm the first a 3pfmt 
dike of an altered int.rusive syenit~, is 12 feet in width and is limited 
on the foot-wall side to the so~lthwest by a fault pIane showing 
a considemble wttp. wrm, nnd townrd the 'rtrtnginp wall grades into 
a gamebepidote eontact rock. The third om M y ,  which liea jnst 
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flat-lyi ng magnetite deposit only n fcw fwt in thicknes~. 

U'ALLIII'E 4IRC)UP. 

The Wallacp p l ~ p  jnrl~it l~s  four cInirns situnlcd on the mutheast 
slope of Tolstoi Mol~ntnin la twrer l  H00 nnil I ,liM feet in clttvation 
(fig 1). At ~ e r e r n l ' ~ ) i n t s  on t h i s  proj~rriy ~ r n a l l  ~ c r ~ t l e r e r l  mR%SPS of 
copper ore are exposed, hut nt  m plnce hnvo irivostigntions becn anfi- 
cient t o  determine the extent of thew rlcposits. The uppermost ore 
exposures have k n  opclnc*cl by n sllort tunnel in w l ~ i c l ~  a vein of 
garnet-epidote rack is shown containing chulcnpyrite nnd striking N. 
15" W. ~ n d  dip pin^ 20" S1,It. h t  tllr bwcr opsninp n mngn~titc- 
chalcop-vritc orc is r?rp)sctl, lmt the lmclics do not appens lo  bo 
extensil-e. 

TOt.HTII1 ClUIUT'. 

The Tolstoi p 1 1 p  of clnins is  lncntml snnth of t b ~  Tfrnll~ce pnnp, 
just h l o w  the slrmrnit of 'J'ol%?oi Jlountnin (fit, I ) .  The otr  tjorlies 
are l o w - p d e  mapetite-cl~elcop~mitc mnws similar to t h m  on the 
Troll Cmp p u p .  Illit t h y  h ~ t w  not 2wti .so cxtcnsiwlp pmsfect~tl. 
No derclnpnwnts mow thnn t h ~  wqtrirrd anntra1 assessment work 
have k n  uccompliwlled on this property. 

The Big F i ~ e  cl~irn l i e  'tlnlf n mile enx of Tolani nap, on the trail 
l o  the Iron Cap p u p ,  nt nn elevation of ,770 feet (fig. 1 ). A tunnel 
58 feet in len& and a shaft e x p w  scnttererl mnsscs of chalcopyrite, 
pymhotite, ~ r l t l  pyrite in n p n p l e  of p~rne t ,  epidntc? nnd calcite, the 
deposit b i n g  10 feet wide. This clepmit is a replacement in lime- 
stnrle Imls. rat1 mnnp slipping pta~ies. .rlefind by poup *arns, tra- 
Irrw Imth om In+ am1 miintry sock. A-mcnt work only is 
done on this clailr~ each year. 

T h e  Snnnp DRY p o t ~ p  of three clrlinis is lmtd on the south side 
of Ramnn Bmg, opyrrsi~ ICu~nun villagrc. The win follows thc hang- 
ing wall of n wide pnrpll,vry C I ~ ~ C P  ~ f ~ r i k i n g  X, RRO E,, with vePtic111 
clip, nnd cnrries chl~lcopyritc with lorn gold ~ n d  a i lve~ values. ItJ has 
been trnccd for mtnc distnnw IT ~ n ~ n n s  of sltrfncc! ~ x p o ~ n r e s  nnd open 
trend~m and fnnntl ta r n r y  not only i n  width 111it nlso in minemlizn- 
tion. The porphpy rli kr invnrl~s ri complpx of llighly metamorphosed 
pwnstones, wit11 oecnsinnfll rnn~hle bands nnd IIORRCS of rlio~ite. A 
t~lnncl Iwpm wveral huntl~vql pnws from the shore h n ~  becn driven 
150 feet to undercut the vein, but so fur has failed to do so. 
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"Illis ,mllp of two daims is s i tuatd  nn the mst nidc of Twelvcrnilc 
~ l r m  nitmat 3 miles sottth of Hollis nnd nt nn elp.\-utinn of n h n t  1,000 
fwt. Tllr vein ontrrop!: in the I d s  of n smalt mountain awk trntl 
ller I w n  f~lrther inrwt igated by n ah&. tunnel and an indined 3hnft 
"5 feet rlwp. The vein strikes S. YI" E., dips O.iO SE., and cmum j n ' 

tl frrrct urn1 lirnestonr lwlt, whirh is nn intepal pnrt of a formation 
incltld ing rltlnri te nnrl peens-tone schist and pl~yllit~q In the tr~nnel 
~vell-marked sl i p p i n ~  ,r~,lrtnes lined with gouge and sslickensid~l nem 
n l ~ r v w l .  'I'llis rein, ~vhich averages perhaps G feet in thicknew, con- 
tains writ@, t h a l c ~ p p i t ~ ,  and malachite in a quartz-calcite Gnpue, 
nntl is reported to rnrry values of copper with some gold nnd silver. 
Iklfor~ n r t i ~ a l  mining can kgfn n t this point, however, the rein rnlrst 
IM explaitcd fl~rthcr rind its prol~a b l ~  extent determined. 

Niblnck Anchomp is Q mnlf cmbayment nnd harhor 2 miles in 
length on the east side of 'Prince, of ITalm Island ; i t s  entrance, which 
is but 100 gnrds wide, connects with Y o i  rn ,%und. The topographic 
relief in the vicinity is nbrapt. the mountains rising to altitudes be- 
tween 1,500 and 2,000 f e t  within a mile of t i d ~  water. A b m ~ d  
ralley extends northmestw~rc~ from the h e ~ d  of the bay and is 
mupied by two smnll lak~s, the lower, Myrtle Lake, k i n g  thrw- 
fourths of a miIe long ~ n d  90 feet above ,sen level, and from .this 
fall mfficient power for mine purposes can ba obtained (fig, 6). 

T h e  m k  exposures in the vicinity of NihEndr Anrhorap- consist of 
varions Iypes of p n s t o n a  scItist with occnsinnnl bnnd~  o f  qt~artzitc, 
altered grits. and quartz-sericite schist- They havr a genernl N. 130" 
W. strike and dip fmm 60" to TOo Sw. In plntrrt ~lickcnsidetl sur- 
faces and g a n e  .earns were noted, showing evidence of mnddernble 
faulting at various angles to the lines of hrtlding, The only intrusive 
rocks in the vicinity of the ore bodies that intemct these bedded 
rocks are mrtsional dikes of diabasc. On the ridm north of Xiblack 
Andlorage and aIso to the wuth in Maim Sound (we PI. I) e p n i t i c  
intrusive wns e x p o d .  

Pyrite nnd occasiona1 particles of chalcopprite are: di&brlted 
widely throt~gbout this  m k  complex, hut the s~~lphide  minerals are 
rarely p m n t  in arnor~nts sufficient to w n m n t  explomtion. A zone 
of such miners1 mncentration occurs a t  the Niblack mine and has 
h e n  d e r ~ l o p d  across a width of 950 feet. its trend being northwest 
up the mountain slope. - 
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The ore bodies in this zone occur as minenllizwl bnnds, veins, and 
lenticular mas=, usually pnmllel to the rock cleavage, which is  aLso 
the bedding plane. Thc bodies which are of most importance comist 
essentially of n massive salrlphide ore, and v a v  from 10 to 100 feet; 
in length and from 5 to 20 feet in width, and extend from 50 to 100 
feet in depth Many faults are present and have important bearing 
on the shape and extent of the ore Mies. The ore minerals are 
principally chaIcoppri t p  and pyrite, with mall  amonnta of sphalerite, 

Frs. +-Jrq~ ahnu-ins &rrltlon of mine at bend of Nmlnck Anchorage. 

the chalcopyrite occ~tming principallv in thc pwnstoner;l. while the 
py-ritp occurs slbunrlantlr in l~oth the gre~r~stone nnd the spricite 
schists. 

' B?nT,ACR UfRE. 

Situation and decaZop~en t i -T l~r  ~ i b l n c l c  mine. locnted on Ihr 
* 

.. Judge claim of Ti~okout potrp KO. 2, i~ ~lifuated m the southwest 
i d e  of the anchorage and hirt n few hirndrrrl f ~ e t  frorn t i t l ~  I Y I I ~ P I ~ .  

This property waFi first ;td~veloped in 1902-3 by tllc TVnk~fielcl Min~rrlI 
Lands Cornpsny ant1 in I N  n*nR leased by the Kiblauk Cqq>er Com- 
pany, the p m n t  operato1.s;. The prinripal minr wnrlringn fire OII 

thc .Jmdp rlaim cIore to tide wntcr, where thr Lnpprr wnn firrt, 
discovered (fig. 66). At II point 150 fwt from and  :30  fwt R ~ O V Q  liigh 
tide is a two-mp~rtment  sltt~ft inclimd n t  nn nngle of MO. Frola 

~ L l a l l .  347-9 



this shnft foils levels have Zmn extended at. depths sf 50, 100, 160, 
und 225 fc~crt h r n  the surfrcc, and during lm'1 the shaft w w  extended 
an ndditionnl 76 fwt in depth, from which point the fifth Ievel .was 
opnerl 1111. The totnl srno~lnt of rtnderporind drifting, hcIuding 
raises nnd minzes at the close of 1907, is estirnntd at about 6.500 feet. 

The srrrfnee developments &mist of a shaft house quipped with 
rr 500-foot s t e ~ m  hoist,, a 5-drill sir oompmor, a wharf 700 feet 
long extending to dcrp water, on which ore. bunkers have been erected, 
a power house, a rnnchine ahop, n general store, and various other 
nccesmry mine buildin*. 

Ore hodic?s=-Thrre large om bodim have bn-apened in this mine., 
hesides smaller veios nncl ma%% occurring in the shaft and slang 
the drifts. The north or foot-wdl vein, which has yield~d a large 
tannup of the ore, is 200 feet in I~ngth, and averrcgea 90 feet in 
width, and nhaut 100 fert in rlcpth, having tho shape of a drawn-out 
lens. It sximda from the surface tn the IW-font; level, is parrrllel 
in strike ant1 dip to the greendona-schist inclosing rock, and pitches 
northwesterly. It is displaced in depth hy fnult planes cros4ng 
the rock formation nt nn acute ang1:le and marked by a p11p 2 to 
f; inches wide. Whem the ~urfnce of this fault plane WBR olme~ved 
in the stapcs its face WIW g~oovcrl ~ n t l  plisllcd. Other slipping 
planes orclkr at  angles to thig main fault and one apparently c11Cs off 
iho ow M y  in the face of the northwest, drift on tho 60-foot level. 
The mutll vein, which has b e ~ n  developed principally from the 150- 
foot level, is similar in character, but not so lnrge. In this, an IVRS 

nla) noted in the other dcpEljts, the gulphiden of iron and coppr 
appear to bave replaced thc greenstone inching ~ o c k  to considerable 
fixtent, and fragments of the altered grwnstune are prescnt in the 
ore mass. Tlme rmk f iapentu  am i m p r e p a t ~ d  with tho mlphiclw 
nnd often appear to gr;mdc into the masqivo ow without definite 
dividinp lines. On the 22Ej-fmt level rt. newly discovered om body 
has been exposed over a length of 80 feet and width of 15 feet. 
This body was intersected by an altered dinbase dike apparently 
more recent than tho ore deposition. The shaft is h i n g  sunk lower 
in order to investigate this om M y .  Tho smaller ore bodies can- 

of veinlets a few inches wide, cutting t h p  p n s h n e  in various 
d ih ions ,  and m m s  of snlphide ore in the more schistose rock 
following the stratification. Tn the countrg rock a decided penciling 
or slight fblding wcum in fie mom whist- hda, forming grooves 
pitching 50" Em., along the lines which the are Wie seem tn 
follow. 

The are minerals sm chaIcopyrite and pyrite. with mall  'arnnlmtq 
of sphaleritp and he~nntite rend with mme prl lena, the gnnmle minernls 
being quartz and calcite. h i d e s  the copper mntent, gold and silver, 
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an~ur~nting to $1.50 to $230 per ton, srir l  1 to 2 per r ~ n t  of zinc: am 
p m n t  in the ore. The ows also contain corlsiderablc iron and d- 
phur and gufficient silica for smelting purpses. 

T h e  Lookout p u p  of fi1-e clnirns, belnnging tn the Wnlcefield Min- 
em1 h n d  Company, is sitnakd on tlie ~ ; n ~ ~ t h  slopc of PJibl~ck 
Anchorage between 1,000 feet nrltf 2,0rX) fcet elevntion anrl about 1 
mile fmm tide water (fig. 6). Them elnims wem first, loc~ted in 
1R00, and in 1901 mnsidcrablc tfevclnprncnt worlr was done and the 
adjacent areas were pmspected. No important, tliwoveries, bow- 
ever, were made and only n stl~nlt ~morint of nmeplsmcnt work has 
aince k n  clone. Tlre princip~l deveInpments nrt! on tho Clonundr~lm 
clsirn, whcre a 160-foot tr~nnel h n s  IWPIE rlrivcn dong R belt of rniner- 
alized schist striking N. G.7" IT. ant1 dipping 70" SW. Along the 
hanging-wa1I side of this belt is u .schist- penstone, containing 
stringers of mineral-haring quartz. A monrl tunnel 60 feet in 
length has heen stnrted on the mime belt l . i O  feet above the lower tnn- 
nel. On the h k o t ~ t  rlairns nt  l,(iCK) fwt elevation an open cut ex- 
po= mineraliwd 1w1t r)f rrrr~~idcnrnt~le width, consisting of brecci- 
ated sericite and grn~~fitant! ~cltist ijnterrnixetl with qltlnrte and small 
maares of ~u lph ir l~ s  whirl1 ~ l m  paetrate thr .*hisis. These mincrnl- 
ized belts are law in pntlc nncI nX prewnt. can not bP mined with 
profit. Tho intmrluction of n, corlcmtratic~n plant to obtain a richer 
product fur shipnlcnt is u~ldcr consideration. . 

The Capper Cliff mine. nlm known us the llama p u p ,  is I w t ~ d  
on the ~ 1 1 t h  side of Xiblack ~ ~ n d ~ o r a g e  a h u t  1 mile southeast of tlm 
Xiblack mine (6g. 6).  il, large amount of development work wns 
done on thew claims in 19034 and to wrnc extent in 1905, hut since 
then the property has k n  idle. The main workinp are on tllr Dlrma 
claim a t  an elevation of 750 feet and consist of a tunnel 200 fwt 
in length, from which QA feet of c m u t s  and drifts hnva h e n  ax- 
tended, ltnd a shaft .U) feet in depth sunk a t  R p i n t  200 feet nbove 
the tunnel. In this tunnd the rnincraliz~l gmenstono ~(~llists nm ex- 
p o d ,  includbg Ientieular W i m  of mnssive nolphide am. Tl~a Iettor, 
I~uwever, are smaller and contain lm at thc C ~ I R  leopyrite on? thnn the 
are bodies at the Niblack minc. The inelwing. cortntrp TO& strikes 
h'. 50" IT. and dips 50" to 70" SW. with prominent joint in^ system 
striking N. 45" E. and dipping 5(1" SE., and n l m ~  thew plancs thin 
leaves br films of n d r e  ropper wrrc olwrved. On the ~djo in ing  
claims rnineraIi7d schist is  espckd 11y q w n  rr~ta on tre~t~hcs, lsut at; 
none of these places were ore Imdies of any size observed 

a- 



The Wakefield group of claims, property of the Bloira Copper Conr- 
pany, lies about 2 miles northeast of Niblack at, an elevation of 1,100 
feet, on the east side of Luella L&, and can be reached by trail either 
from Niblack Anchorage or from the north shore of Moira Sound 
(fig. 7). From the head of Niblack Anchorage the trail leads over n 
pass 1,860 feet in alevation and then down to Luella Lake 1,000 feet 
above sea level. The claims were located in 1904 and have not get 
been thomughly axploited. A shah 50 feet deep has been sunk ex- 
posing an ore body for 23 feet in depth, and several open cuts have 
been made on a mineralized hit of schist. The country rock is made 
up of various types of greendons schist and a lked  slates and grits, 
striking N. 40" W. and dipping 80" SW. The ore body is a lenticulnr 
mass of chalcopyrite 10 feet in width, its length and depth being 
undetermined, The lnineraliaed belt of schist is about 60 feet across 
snd contains a large amount of pyrite associated with quartz and 
epidote. 

TOETA ARB -OF IIIOIRA -Ml?MD. 

The entrance to North Arm in Moira ,%~ind lies just north of Nib- 
luck Anchorage on the enst coast of Prince of Wnles I s l ~ n d  (fig. 7 ) .  
It is an inlet 7 miles in length with a northwesterly trend and nt its 
head is a narrow channel terminating in n " salt clluck " or shallow 
embayment. Just nnrth of the nnmow channel z stream 50 feet wide 
tributary from Mineral Lake enters the bay, and dong this stream 
are the principal mine workings. The rock exposures in this inlet 
include the various types of greendone ~ n d  sericite schists interstratmi- 
fied by beds of limestone usu~lly nlterd to a banded siliceous mar- 
bIe. At one Iocality an attempt has been made to quarry one of these 
mnrbla dejosih, but so far with Little succes~.~ 

X.ituaf.iom and deeeZop~nemt.-The Clyrnrn mine is located on the 
north side of Mineral Creek three-fourths of a mile from the head of 
North Arm (fig. 7). The ore occurrence at this locality has been 
horn  since- 1W0 and is briefly described by Alfred H. Brooks, who 
visited this section in 1901. Since that time the claims hrtve been re- 
lmated at different times because of a lack of assessment work. 
Early in 1906 these properties were purehase;t?d by the Cymru Mininp 
Company and ~ctive developments were begun arld considerable 
ore produced the same year. Mininp operations continued until 

* A  descrlptlon of  thew m ~ T b k  d~ponits i% glven under the headhg " Rollding dories," 
gp. 191-200. * 





marhl~. In tllcso h l s  fmdting planes mu, showing firnull dinplrrm- 
rnents and S I I P R ~  zonw. lmot~r veins p~ralIe1 m-ith the strntifica t ion of 
the inrlo~inji m k s  I IHV~~ Iwn exporwl bp surface treaclirs 1111 within 
a r1istanc.c rrf 1 0  frwt of one another. The ore contain4 in them 
veins consi*.ts of pyrite md chalcopprite in a pngue.of quartz and 
awlcite, SrnrIl tmnswm veinlets also m r  in the wall rock adja- 
mnt b the veins, in which m a l l  ore masses are prmnt, and the rmk 
i t A f  is a t  many plaws impregnated by the sulphid~. rninmla Sur- 
fnm axidation or weathering dong the vein outcrops has prod~imd 
wondnry ows, esscnbj~lly malachite and limonite, but these nre 
prnct icully n bwnt in thc unclcrground workings. 

Sknwl A m ,  an inlet 12 miles in length, ha3 its entrance'due we& 
from the south end of Kasaen Pcnfnaula, ~ n d  4 milm inland is the 
mouth of McRenzic! Tnlct, t h ~  ~011th br~nch of Skowl A m  (fig. 8). 
The lhe~rl of Skowl A m  is only 6 miles from Cholrnondel~y Sound, 

bnt the interv~ning 1nnA rises ta 
n hip11 elevation. The shorn of 
this orm nre nbnlpt nnd t,he sir- 

rounding mountnins rim to al- 
titudes af 3,W fmt or more. 
The chonn~l  i t d f  is free from 
dnnpm to n point 1 mile beyond 
the rnot~th of 3fcKenzie Inlet. 
I3cyontl this point nnd nlso in 
JIcKenxie Inlet nre mnny reefs 
and rwkp ialnnds, rendering nav- 
igntion tlnnprotm 

The rmk cxposurps nro~lnd the 
shores of h i s  inlet are eornpm%I 
Inrgely of R complex of rlioritic 
and granitic in trudm which 
invndp the oltler l imetone and . 
gmnstonc-scllist straw expo& 
oFong the north show of the inlet 
snd to thc sn~rtl~ in Chdmon- 

ahowlnp mine IWR~~OPII.  of igneous rocks am included 
;belts of schist, p e i w ,  and ~ h a r  tones, nnd it is in these that thc 

' 

ore &lies nrr! fm~ncl. The principal ore deposits at .the head of 
McHenzie Inlet consid of m a m s  nnd heavily mineralized portion3 
of the schbts containing eswntially pyrite with chalcopyrite. . 
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Silwtim and & v e h p n t . - T e  K l ~ ~ y y a m  mine, opernted hy tho 
Omnr Mining Compnny, is situated 2,500 feet nbove sen level on the 
summit of a mountain rirlge 2.8 miles in an air line southwest of 
=am, a mining camp on McKcnzie Inlet (fig. 8). This property 
was first IucaterE in 1899, and from 1901 to 1905 mine developments 
nn a consirlerable w d c  were nccornplished end transportation fncili- 
ties were extendcd to tide wn tsr. In I9OR operations were slispended, 
but in July, 1907, were again m r n ~ d ,  nnd mere in progress until 
October, The mine workinp consist of several long tunnels RQ to 
680 feet in length at elevntions of 2,000 to 2,500 feet above tide 
water. From t h e  workings nil aerial tram 1 mile in length carries 
the ore to bunkem in the valley bottom, whence it is trimsported over 
n surface tram 124 miles long to ore bunlters at bide water, where it is 
loaded into boats and shipped to tip, ~lrn~ltrr. 

Ove 60diea.-In .pneml the ore bodies IIW dnngntd lenm of d- 
phicle ore coinciding in strike nnd dip with f h ~  whi&~siQ of the 
inclosing rock. The mmanding formntionrc vary p a t l p  and consist 
chiefly of banded basic hornbIcnrle gneiss (nlkrerl diorite) interbanded 
wit11 mom siIiccous p e i s  bclts, the: t m d  of thr s-tn~c~nn: lniog N. 
Rt iO IV. and the dip YOa to 90° north. S v e m l  diabn* dikes meFe 
not,ed int,niding this complex of ~ l t e d  ipcoas m k s ,  nnd anc! dike 
30 feet in width striking X. 65O I\'. nt a slight nnglo to ttis schis- 
to&y can be traced nearly a mile. 'l"hm dike9 nre of relatively 
recent intmsio and have played no p r t  in the formation of the nre 
Mica T w o  systems of joint planes are prment along which f~u l t~ ing  
has occursd. The one system strikes h". 80' E. and clips 80" S.  wit11 
an almost horizontal pitch indicatd by stria and grooves along tho 
f i u l t  plltnes. The wmntl system Ytrikcs north 2nd s n i ~ t l ~ ,  dips GOQ to , 

ROO E., nnrl p i t c h  t'f1° to f 0° N. Ad. one point a fault of this system 
limits the ore lsndy and is defined b.r goup and broken mock. M ~ n y  
quartz v~inlcts arc prewn t dong tbis t,rnnsvprse ;eyst~m of jointing 
cmcb. The ow bodies are probably genetically wlatcd to  t.he diorita, 
and particles of the ~u1phirlc minerals nro finely dis;sarninnter I 
thmugho~xt this rock where mawive and less nlteretl. The contncts 
of the 01% mnaws are usunlly well defined, but in s0111e plnccs thc ore 
is " fror~n " to the wnlls. 

The ore bodies hwe been eqmsed on the surface by open pits and 
trenches and llnve h e n  cmssctrt at a depth of 50 fect by tlm Powell 
tunnel 220 feet in longtli. In this tunnel h n r  ore bodies varying 
from 6 to  20 feet in width, dong which 350 feet of drifting has bwn 
extended, are exposed. Thew ow bodies am nll limited on the west 
by a fmult plane, the displnc~rnent nf which i s  not known. The 
Kimball ndjt tunnel, 350 feet lower than the Powell tannel and fi80 
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feet in le~gtl l ,  crosses the formation so as t o  intercept all of the ore 
bodies exposed abo-rre it. but encounters no mineral bodie~, and ex- 
poses only the banded and jointed diorite in which s~rlphides or iron 
in scattered particles armr locally. Prom t,he observations in the 
tunnels and stlrface openings the ore bodies appear to have the form 
of irregular elongated lenses nearly vertical in position, with the 

FIG. 8.-Pliin and cross wction of Khayyam mIne worklng& showing positions of ?re 
b o d i ~ .  

major nxis parallel with the schistwity of the inclosing rock (see 
fig. 9). The main ore zone has been traced for 5OQ feet or more in 
length and is abut 30 feet wide. Transverse faulting has displaced 
these bodies considerably at some points. The minerd content rf 
these irregular deposits is chiefly pyrite with disseminated chalco- 
pyrite? a small percentage of pyrrhotite, and some sphalerite and 



magnetite. A sample taken by H. W. Turner from No. 2 lens in 
the Powell adit was and treated with a horseshoe magnet 
and yielded 7 per cent of rnagnetitic pyrite or pgrrhotite. Frob the 
remaining sulphide the chalcopyrite wns separnM ind each of the 
three sulphide minerals was then assayed to ascertain whether the 
precious metals accompanied a particular sulphide. The following 
results were obtained : 

Anml~848 of s ~ l g h l d e *  f m n  k ' l t i i ! / ~ f f r n ~  minr.  RkomI I m ,  POP' gold, diver, and 
copper. 

The copper content of the pyrrhotite and pyrite is attributed to  
finely dissemkated chalcopyrite in theni, and the higher content of 
precious metals in the chslcopyrite suggests that the gold and silver 
favor this sulphide. .A qualitntire test of the pyrrl~otite ore mas made 
for nickel, but none was found. The values in the ore are essentially 
in copper and gold, bnt the sulphur content is considerable, and 
through this constituent done the ore may be of value, 

Xoeath-The Mammoth and Lnke View claims are situated about 
1 mile mutheast of the Khagyam mine at 1,200 feet elevation, just 
abve  the hend of the Khnyyanl surface tram (fig. 8). These pros- 
pects are along the same pnel.al line of strike nnd in the same sock 
formation as the klayyam rleposits. but the nre bodies exposed are 
lode deposits of hirly uniform width and continnous in extent. 
The mine developments on these properties consist of two long tun- 
nels and several open cuts. Dwing 1907 work was in progress from 
July to October. 

Ore bodies.-The main w o r k i i  are on a lode deposit some 20 
feet wide and in this the richer ore is concentrated along the hanging 
wall across a width of 2 feet. The strike of the lode is M. 75" IT. 
and dip 80° N., the inclosing rock being the metamorphic schists. 
The ore mass is compowd of pyrite, pyrrhotite, clialcopyrite, some 
zinc blende, and magnetite, with quartz, calcite, and chlorite occur- 
ring sparingly as gangue minerals. The same vein has been expomil 
on both Mammoth No. I and No. 2 claims over a length of 1,000 
feet and has been developed principally by two tunnels 180 and 165 
feet in length, at elevations of 1,100 and 1,260 feet, respectively. 

a MIn. and ScL PreW Saguat 11, 1906. 



01Flr-r nre mosm nntl bsnds of minera l id  ~ h i r t  have been found an 
t h m  rlni111li and i n ~ e s t i p t ~ l  by snrfnce dripping and open cuts. 

G r s r i n ~  Tdand, containing 102 square miles, is separatd f m  
Revillagiplo Island by Tongass Narrows and forms a comparatively 
lorn, henvi Ip timberel1 n~oi~ntnin mass mmt of R~tchikan. The highest 
paks nre less than 9,000 feet altituda. Along the northeast and 
northwea shorn nt  tho island rnclcs of the slab-grwnstone b l k  are 
exposed. The* overlie a sumssion of older schists, lime*ones, and 
mcnsionnl conglomrr~ to beds of hvoniaa xrnd lower Carboniferot~s 
saw, which fire e x p o ~ ~ d  at Irallenar ~ n d  along the sorrtheast, and 
s o t ~ t h w ~ d  shoro of ihc ialand. Intrnding these beds are l a r p  ma- 
of diorite which form a considrsnblr? portion of the east and w& 
rnonntain ridges, Intru~ive dilrp rocks of vnrious composition are 
nlm prewnt, nnd on the muth cnd nf the islrlnd is an are% of rhyolitic 
lnva flows nnd tuffnccairs b t l ~  (Pl. E). 

The m i ~ ~ c r r ~ l  depo.cit,s consist of fra  hotlies bearing both copper atld 
gold nnd occurring in l o d c ~  nnd wins in irxrg~lnr misses. Copper de- 
posits nre b~inp: d~velopetl in the vicinit,~ of naI1 Head and Sen1 Ba7, 
on the south end of the islnnd, nnd nenr Vnllenar Bny, on the north 
end. The gold depmit~, ure canfin~d to the slate-pmtone rocks 
along t 11e northerst s i c k  nppmittr ICetcbikan. 

ConsisiderabIe p r o w i n g  has been done on the wuthern end of 
(fravina Tsland, c ~ p ~ ~ ~ r - l w ~ r i n g  J e p i f s  having k n  d i . ~ v e r e d  and 
esploited at semml locnlities. me polom of the region is cstremely 
intricate, owing to the great vnriet~ of intmai\.c nnd extrasire rmks 
and to the intricnte fnalting whiclz has affected t h ~  entire rock com- 
plex. The general topopn php is m n ~ h  nnd is control Iscl apparently 
in large measure bp tlre Id-rock geolum. The west side of G r a v i n ~  
IsIend is flanked hy n rnw of hills which join north of DnFl B R ~  
with an abrupt ridfie sunning parollel with the sotitl~eRst shore. The 
latter ridge consists Inrply of ml-colored porphyritic lnvrts and 
tufts, frequently intercalntetl with calcareous d e p o ~ t s  in which traces 
o f  fossils are risibl~. West of Dall Bay banded gneim cown a large 
area, nnd still ftlrther west in a smdl bay a fawiliferous limestone 
con~lomernte of lower Carboniferous age wus disrovered, wllicll con- 
tains abnndant altered en~ptives and is llnderlain to  the south by 
eruptive rocks of various W p s  Along the shores of Sen1 Ray a 
simiIar conplomertlte occurs, hnt it is l e a  c~Ic~renus  anrl withotit 
fossil remains. Near Seal Bay numerous large dikes of pegmatite 
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invade the schist, qnuttzites, and peenstones. Tlle pneral strike of 
the schists is about north and the dip 1-el-tical or steep toward the 
CIES~. 
The om I d i e s  mt lr  chiefly nlo~ig ~ J B I I ~ K  of moment  in the 

schists, ~ i a l l p  along the planes of bedding and schistcsitp. In 
general, deposits are found sporadically and do not appear to persist 
for any distance along the surface. So  ore bodies haw yA beebeen de- 
reloped in depth in this area, find it iv probable that their mtjurmnm, 
both horizontally nnd 1-erkicnlly. is irregular. The ore is chiefly 
pyrite and chalcopyrite, carrying some gold, with quartz, calcite, . 

. chlorite, and iron carbonate as pirngue. Wit11 the exception of one 
claim near T)sll Hmd, 
the claims in this area 
have h e n  developed 
very slightly dnring 
the last few years and 
have changed but lit- 
tle since 1901, when 
Brooks  sited and re- 
ported on the princi- 
pal claims. It will. 
therefore, be necessnry 
here only to mpple- 
ment his dwript.ionona 
with the mention of 
the few changes that 
have occurred in the 
intervening years. 

On t 11 e Concord 
group near Dall Head 
n shaft has rec~ntly 
heen ~ u n k  on a 3-foot 
vein striking N. 20" 
w. and verti- "It:. l0.-8kef~l1 mnp of k n l V ~ ' " ~  and ""11 H Q S ~ ,  

nlrowin~ Inmtlons of prosp~cts. 
cally in a country rock 
of metamorphosed breccia conglomernte (fig. 10). T h e  metallic 
minerals are pyrite nnd chalcopyrite with quartz and carbonate 
ganpe.  Nenrer the shore on the Sanford group a similar vein has 
been exposed by open cuts and u short shaft in a mnch-altered 
chlorite rock, but high values do not characterize these ore bodies. 
The claims visited by the writers were : The Jewel claim, on a qnarta 
rain with pyrite driking north ~nc1 south; the Doe claim on a qnartz 
vein 3 to 6 feet wide, striking 11'. 20" E.! containing pyrite and chd- 
copyrite, and inclosed in t i  siliwoas chfomte schist; the Buck claim, on 
a wide quartz vein in altered quartzite and schist, which is reported to 



nsmy well in gold nntl copper; the Darnon and Plutyas claims, on a 
qunrtz vcin l~eavily minernlixed with pyrite rtnd striking N. 20° W. 
in a banded chlorite country rock; the Bag trisw claim, on n quartz 
win wit11 pyrite and dinlropyrite,  long ahicl~  a 100-foot drift Bas 
Emn driven; the Grotto clnirn, on II wide vein deposit which has 
kwn developed by nlmnt 550 feet of drifts nnd croswuts, and which 
m u m  along slipping planes in a complex countq rock consisting 
of chlorjtic schists, conglomerntes, nnd alt~rerl er~~pt ive  ma-; the 
Big Joe claim, on a well-defined 10-foot quartz vcin striking north 
anrl muth, which carries pyrite and some chnlcopyrit~ mn11 mn ba 
tmed for over 3,000 feet iu much metarnorphtmetl chlorite schists; - 
the ?Ioln) and the 7Yar Eagle claims, on H. 10-foot vcin n-it11 frell- 
clrfin~rl 1 ~ ~ 1 1 s  containing pyrite and chalmpyri te ; t h~ . i l p q u i n  
~ O I I P  of four clainls and the Black Warrior ~ r n ~ ~ p  of t h m  claims, 
crn small vcins of the ast~al t p p  in chloritic schisfose mttntry rock; 
onrl the Cnrita p11p .  located in a cove 1 mile w e t  of null D H ~ ,  OR n 
quartx r - ~ i r r  in mlcfireot~s .conglomerate csrpinp stsinprs of chal- 
copyritc ( f i ~ .  10). 

Dtrring tho early mine de~eIol>nnlrnts of the R~tchiknn tlistrict 
. in 180!1 ~ i n d  1900 mncb work was advanced on R p u p  of claims t ~ t  tho 

head of and to t h ~  of hllennr Bnp (PI. 11). Shafts were sunk 
and tunnels driven, Imt the om bdies  did not prove to be sxtcnaivt?, 
so tthst work was s m n  suspndetl nnd has not hen m~rmed. At the 
Six Point ~~roperty on thc west side of t h ~  biay the shaft and tunnel 
expow a qanrtx rein nppnrently following the eantllct of R diabastl 
dike and containing pprito with soma clinlcopyritr, the inclosing 
c o t m t ~  roclr k ing  n s l ~ t y  linimtona. Tho vcin is bttt a few fwt 
in width ant1 pincl~w to rr narrow worn in sovnrnl plucm. SoutI~west 
of this propert7 on the wcst cnnst of Che i n l n ~ ~ r i  is tlio T'l'hite Knight 
p u p  of two clnimfr, on ~ v l ~ i c h  Iinve I ~ c n  cxponcd small m a w  of 
chnlcopyrite ore, associn ted wi tll pgrrhotit~ ~ l l d  l)yrit% i~lclosed in n 
p u g t o n e  co~rnty rock. Practicnlly no w c s k  ~ I R R  Imn done on these 
mineral deposits and little is known of t,heir ext~nt end vdue. 

Duncan Canal is an inlet 20 miles Inng and thm-fonrths mile to 
I+ milw wide, on the south side of Kr~pmnef  Island, 3 mil- wesf. 
of Wranpll Straits. At the head of the bny is an extensive ticlc 
flat, which runs d y  n t  tow water and p w ~ e n h  naPiption fnrther 
than 19 miles from the entrance. .it high water. hotv~ver. a small 
lannch or rowbo~t  can proceed to the head of tho long arm, shown 
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on t l ~ ~ ,  map, ant? from this a low rnanl~y valley extends northward 
across the island to Portagr Rip. R distance of 5 miles (fig. 11). 

The rmk formrtions of this c11naI are made np e n t i a l l y  of c;lntm 
and p n s t o n c s   long the ~ ~ s t c r n  sllore and of mEcarcous nnd 
siliwo~~s ~ h i s t a  on thc west en^ shore. In the center of the canal is R 
small island compmd of l n r ~  showing hsnltic dructare (Pl. 111). 

The ~nitleral dt-wits nre RII loc~twl nt the hear1 of the hay and are 
reaclied 1)v trails stilrting frn111 t h~ wnt~r  arm. - They con& of vein 
deposits rikher in the slntrs nnrl grwnstones or in the schists, which 
contain principally values in copper, with some gold and silver. Sonc. 
of the properties h ~ v e  h e n  tle- 
v ~ l o p d  'twponrl the prosprti~lg 
stage, and there has therr~fore 
twe~r no prodr~ction in t l r i ~  .w!- 
tion. 

WETAGE Y OUBTAIH CROUP. 

This group of clnims, owned 
by the Portage Mountain JIin- 
ing Compnny, is s i t t ln td  4 111ilw 
from t ide wnter n t  the hmd of 
Dunrnn Cnnal. nt an ttlcvation 
from 2 . m  to 3.000 feet on tho 
west s lop of Portage Jfolznt~in 
(fig. 11). Thc m k  formations 
an these properti- consist of 
slates and grwnstan~s intlrdwl 
by dioritr ~ I I ~ L W S  and dikm of 
diabese. The mineral 1Hnli~s n r e  
yeill deposits ~ t r i k i n ~  nort llenst- 

w& trrntl of *iac.lming FilRtm "t~:, 1 --Map *howlnu Iomtlon of  fhttntr  
Ilnunlnln nnrl liuvwrnnf m l q m  of 

and meenstones. L%~ernl w i n s  rm!rns nnd vm*tlrrt* nt t b ~  ~ P R C ~  01 -. 
at various points ilnw 1 ~ 1 1  lo- '"'"'"" """"'. 
c a t 4  and prmp~rt~rf IT sntnll n p n  rrlts. They nre b t ~ t  II frw fwt wide 
and contain soltke cbnlcopyrit~ nrltl srn~ll vnPrles in gold nnd silt-~r, 
the p n g w  hirig q u ~ r t z  nntl c~lcitc. . lPthou~l-~ ~ninerwl-hear in^ 
veins are axpo~rtl a t  H clown 01. mare pinks. no large ore bodies haw 
as yet been developed ilk t hie nrcn. 

The Kuprcanof p o n p  of claims, annrrl hy tlw I'ortage illountai~h 
M i n i n ~  Cnmpnny, lim T; mi les  to the enst of the Portage poap. Tt 
is 23 111iles fronl tllc henrl of 1)uacan Canal nucl at nn elevation of 
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800 fwt (fig. 11). This p r ~ p  was first located in 1900 and was 
well prwpcc~ed by ft~nncls nnd shaft% ~ f t e r  which no work was donc, 
nnd the clnilns werc rclocatwl in 1902. Since that t h e  little more 
than the ann11a1 rswwrn~nt work JIRS been dona On this prapedy 
s win rlcposit 206 btvt long and from 3 to ti feet wide, having a north- 
easterly strike and dip of 30" Pr',, inta the mountain, is egEHlsed 
nt wver~ l  p i n t s .  Thc \*pin material is composed largely of sulphide 
rninem 13, pyrite nntl pyrrhotitc pdominnting md containing chal- 
copyrite and mall valrilas in gold and silver. The gangue is quartz 
and 'calcite. h mmsid~.rnble rlrintltity of ore of moderate p 3 ~  ~ R R  

;heen d~r~lotml a t  t h i s  lacnlity, bat the position of the deposit is not 
now favorntrlc for cconornicrrl mininp. 

T ~ P  pmpwt.5 up Tn.vlor Creek are locnted 13 rn ilm from West Bay 
~t the hem1 of D~rncrtn Canal at an e lmt ion  of 170 feet (fig. 11). 

' These locations werc made in 1904, and mall developrnmLq have sin& 
h n  mndc. rlln open cut 30 fert long on the west d o  of the creek, 
100 yards n h v e  a cabin, e x p s  a 12-foot. hnnd of mineralized lime- 
stone,intemeted by quartz veinlets ancl contait!ing grtIenn, sphalerite, 
pyrite, and chatmpyritr! in small, ~cattered patches. Tho strike of 
this deposit was K. 8Q0 W. with a clip of 4 5 O  NE., parallel to the 
heading planes of the i n c h i n g  rocks, ISiaham (likes from 1 h t  
to R fwt wide, striking north~vt.ntd, were o h r v e d  in the creek bed 
intn~ding thc rocks. 

GOLD MIMES. 

The gold miner; of the Ketehiknn snd n'mnpll districts are few 
and scattered, and &ly n small number of tht. many gold pmpects 
and claims have h p n  deveInp~rl to the producing stage. ,4llhoagh* 
this rnettll is widely distributed in all of the oldcr rock formations, 
both in \*@ins and lodes, i t  is mrely found in deposits of rmRcient 
~ i z e  and grade to constitr~te ore \d ies ,  and th- lwlities where 
the ore h l i e s  are hing m i n d  nre  necessariIp 1cmt.d but a short 
distance fmm tidp w n t ~ r ,  whem tranwrtation facilities and water 
power are availabl~. The ow prdnced 11p these mines is for the 
most part fme-milling, thnt is, an ore from which the greater per- 
centage of the pold content mnp b extracted by amalgamation. It 
is themfom most nrlvantageously t featd  in a stamp mill bp amd- 
prnation, and conc~ntrwtinn, nnd the concentrates aIone shm~ld be 
shippcd to the mclter fnr tlmeatmcnt, though in certain indances whew 
n silicm~s ore is it! tlernttnd tllc gold ore h ~ s  h e n  sold direct t o  the 
smelter, la p e m l  the vein ores contain the largest vslues per ton, 
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but the lode ores though lower in grade are present in greater quw- 
tity. Both types of deposit a1.e hirg lniuecl with profit. 

T3lE)HSE AHI. 

Gs~beraZ de8m~pt.Im.-Thorne Arm i s  z wide, decp-water indenta- 
tion in the wutbern end of Hevillitgigedo Island. Its geueral t m d  
is abut  north and south numow the strike of the underlying ~ ~ n t r y  
rock. The dissected mountain ridges ere less precipitous and lower 
than those to the east and rarely exceed 2,000 feet in elevation. Abun- 
dant evidence of intense ice nbrasion characterizes the landscape on 
all sides. The shore line is ilbrupt and rocky and near the head of 
the bay should be approached in bouts with caution h u s e  of hidden 
reefs ond rocky .&elv~.i wlkich extend far  into the bay. 

The bed-rock geology is conlplex and structt~rally intricute (Pl. a). 
At the upper end of Thorile ;Irm are crystaIline schists and lime- 
&ones, whemas toward the ceritrrtl part slates and greenstonm 
inbnded by large m a w s  of altered bile$ igneous rcclcs p&dominala 
The entire complex is further cut by later granitic and dioritic intru- 
sivr! dikes snd stocks similar in charncter to the Coast Range granodi- 
mite. The soutl~ern third of the bay cuts across a wide intrusive belt 
of grandiorite, ~vhir:ll'in pIi1ccs contains garnet as an accessory con- 
stituent and is noteworthy beclluse of its uniform composition and 
appearanw and the lelmnce of diltw which. prevail along the wad- 
ern contact of tbe Coast Range intrusives. Dike. rbcks, ranging 
in cornposition.frorn diabase ta aplite and quartx porphyry, are  alm , 
common. At the Sealevel mine n dilto rock occurs in conjunction 
with the om body and wtls described by Broolw as an aIBred rhyo- 
lite (aporhyolitc). It is interesting because of its probalsIe bearing 
on the genesis of the ore. The latest rocks in the Thorne Arm region 
are postglacial basaltic lava flaws, wliich occur as wide surficial 
sheets near the northwest head of the bay, alm northeast of Sealevel 
and i5 miles ta the south along the shore. Thew lava flows are af the 
usual f eldsprtr basalt type wi tli occasional crystals of olivine showing 
only slight alteration and are in many p law vesicular and rough in 
appearance; mlumnar jointing characterizes many exposum. Al- 
though postglacial, these lavas are covered more or less completely 
with a dense forcst growth. 

Mineralization is widespread in this region, especially near f i e  
intrusive granite masses. Near Sealevel, where prospecting has k n  
done most energetically, the values are contained in gold- and silver- 
bearing quartz veins included in the sericite and greenstone schists and 
ustlally following or crosscutting nn intrusive clike rock. The veins 
trend in rt general northensterIy direction and dip southemt %t varia- 

-- 
p B ~ k s ,  Aa H., Prof. Paper U. 19. Owl. B u m @ ~  No. I, 1902, p. 65. 
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ble angle,  fr~qt~ently filling original slipping pInnes or fimllres 
h u n t l ~ r l  by free walls with more or less gouge material. 

Thc un! consists usllally of the sulphidas, pyrite, pPmbotite, elena, 
and spl~aIerite in variable quantitieu, together with omtsional parti- 
cles of nntivc p l d .  The gangue mineraIs are chiefly quartz and m1- 
citp with rari~ble arnoun& of ehIarite, muscovite, siderite, and per- 
h r p  feldspar. Considerable gold was extracted from the Sealevel 
vein WX*P.PRI yearn ago, though in the last few years no work has k n  
dona. 

The nmmpanping &etch map (fig. 12) was drawn largely from 
h~nt i ly  pncctl traverses and presents only the general location of the 
more important claims. Many other claims were observed, but they 
haw IPPI~ d ~ v e l o p d  so ~lighbly and relocated ~a frequently that it 

: was not pmqible in the short time available to unravel tho latest locrt- 
tion not iwn nnd to tmw out the latest lines in the maze of inter- 
w~a.ving linrs of previous locations. 

~ Y ~ a l f ~ r r ?  mime.-The Senlevel praperty has been in litigation for 
*vernl years, nnd clcv~loprnents have progressed very  lowly in con- 
q n p n c e ,  Conditions have changed but slightly since the visit of 
Alfml 11. R m k s  in 1901, and h is  descriptions applp e q u ~ l l y  well to 
pwnrnt a~ntlitiouw. The claim is situated near the northeast h a d  of 
Tborne iirm rlnd h n  been developed nndergmt~nd by a 3-compart- 
~llerlt shaft 13.5 fwt deep with two drifts along the ore M p  at the 
50- ant1 14.5-foot 1~1-cls ~ p e c t i ~ e l y ,  the total length of which with 
cmwicr~tsisorer 1S(SO feet. .,2shorttunnel witha winze has recently 
h e n  { lr ir~n an t h ~  vein at a point 3 X  feet S. GOo E. of the shaft 
hot~se. T11~ vcin ih cx-I at  eceml other points bp open cuts and 
s p l m ~ ~  to continue into ttre adjoining Sea R m x e  claim. The snr- 
fnw W ~ I I I ~ ) F I I P ~ I ~  is ildqwate find consists esentially of R rack hot~sc nt 
an clc~rntior~ of ?.iO fwt, conrlected hy n n  inclind tram -with t~ 30- 
atamp ~ t l i l l  ~t the k w h .  311e p w e r  is ftirnishwl by a pipe line from 
I(?ok~chi~l F ~ l l ~ i ,  1 ii;ile distant. The stamp mill was in operation 
fro111 .lt~lr. I ~ I O P ,  tn .Jllly, I!rQl, and considrrahle gold was IWOI*C~P~E. 
br~t sinrc that time it has 1mn pmctimllp idle. 

Thtl tw~ntr?. rcwk n t  this claim ir composed of ~arious types of 
schist, the gmenstone and mlc schists pmdominating and striking in 
genemi \rest of 11orth with rnriable dips to the end. Folding is 
nut unmmrnon ~ n d  evidences of slipping are noticeable at  many 
pints.  Dikes of blue altered ~ m r p h y y  c r m c ~ i t  the schists in t t  

<Ii-tiol~ S. tiOO E. with n dip as0 SE., and are in turn cut by the 
mineral-beuring ynartx veins. Under the lnicroscope the dike rack 
nppearn so 11ighly altered that i h  ori@ri~l texture is obliterated to 
n I~~rge pxtent . Secnndnry quartz, m~iscovite, calcite, chlorite, find 
pyrite are present in abundance and indioah only by their general 



pronping the outlines of the feldspars and colored silicates h 
which they ham been derived. T h e  original texturn of the m k  wms 
porphyritic, with phenoc- of quartz, plngiwlnec, and R mlowd 
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dieste embedded in a fine matrix of .similar cornpsition. The gpn- 
ern1 term porphyry n p p l i ~  to mckn of thia t b p ,  althoo* this par- 
Eiculnr mck is  lem ?iilim11~ t h ~ n  the IENH! prphyq-. Inclur ld 
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within the pnartz veins at the ~ e a ~ i v e & ; ~ i r i ~  are large fragments of 
this rock which .are said to arrp AS Pkh velues in precioua metals 
as the quartz veins carry. Cukxaf  ppite occor frequently in ~ l l  
parts of the dike end the schistme wnntry ruck, btrt the values '%em 
to be confined to the wdls adjacent ia the Two parnilel  vein^ 
15 feet apart have been foIIowed by the underground workinp, an 
easterly one 5 feet wide and a westerly one 1 to 2 feet wide. At 
the time of visit mly the 50-foot bvel was a m i b l e ,  the lower 
workings *sing filled with wtlter. The two, veins there e x p o d  arp 
well defined cland ~ h o m  frequent eMence mf minor fnulting. Numer- 
ous offshoots and stringers brnnch from the main vein into the dike 
rack without change in general aspect. The course of the belt of 
qunrtz veins and n~in~ralization crosscuts the 25-fmt porphyry djlrc 
~ n d  pnsw into the ndjacent penstone schist. The degree of min- 
ertlliaation of the veins, however, appears much greater within the 
limit8s of tho dike thnn in the adjacent. schists. This belt has been 
trncsd Iny open cutq qnd prospec& tunnels for 'ahout 2,000 feet and 
preserves ik general chnrncter throughout that distance. 

Thn om consish ewntially of pyrite, gdena, and sphalerite, with 
occ~sional flnkm of n ~ t i v e  gold end a gangue of quartz with same 
muscovite. The larger percentage of the gold content is wid to be 
free milling, while thc vdae of the 'cnnwntrfites recorered is reported 
to Ise rnorl~rlrt.8. TIin mine i~ ftix-omblp situated for the mnomim1 
t reetrn~nt  of the are.. 

Seu Rrce~e clah.-The Sea, Bmze claim adjoins the Sealevel on 
the nnrtrthenst and is located on the extension of its mineralized belt, 
The developments consist tthi~fly of two short tunnels and numemas 
open m~Cs which s x p  the v ~ i n  for a long disranm. 'Fhe veins occur 
frrquently in or nenr a wide porphyiy dike, which inoadm the green- 
stme corintrg rock r~ndpr conditions similar to t h m  e t  the Sealerel 
property. The q i~ar tz  veins we,' ~ O W C V P ~ ,  1- re_mlar ~ n d  vary in 
width from P to 13 f e t .  Faulting and inten* fmctnring and rapid 
variation in miner~lixation am chamcteriHic fen t t ~ r ~ s  of this rein. 
The ow cansigh of porphm, plena,  and spiphalerite, with sn acts- 

sional speck of native goid in fhc gangue of white quark. The vaIum 
in this vein are reported to be in @nerd l o w i t h  much var'iation in 
metal content within the vein, the content G e h g  appmntl$ propor- 
tional to the amount of minemlization. 

Go?& Rod claim.-Although the Golden Rod claim adjoins the 
precwling claim on the northeast. it is lwated on a vein of diffemnt 
character ontempping in a diffemnt conntr;r rock. Several open 
cuts along the northern slope-_of a steep hill of pnodiorite e-s~ 
the q ~ ~ a r t z  vein, which st s p i n t  320 feet above wn level yas It, feet 
wide, with a strike S. 50° E.'nnd a dip $0" SE. The &anodiorite 
counw rmk' is aplitic in character and ohen gneiasoid in struetum. 



Mineralization is slight. and t h ~  vnlnes R ~ P  mid to bP comsponding1:ly 
low. 

Googoo clm*m.-The Gnopoo claim wail loctlted in lW5 on a western 
extenaion of the Gold~n Rncl claim. At the point of discovery a 
quartz vein 22 feet widp hns k n  cbvnloped hp n shaft 20 f ~ e t  deep. 
To the north-*, however. the \-pin Eg onlp 8 feet wide and has h e n  
developed bp a tunnel 13 feet long. Free gold, pyrite, sphalerik, 
and some plena were n o t 4  in the vein on this claim, rtnrl pock& 
containing considemhle f m  pld me reported to have been found. 

Najtxtil: chim.-The Majestic ctnim. ori~innlly known afi the 
Mother M e  cl~irn, acljoilts thc Vmgm daim on the muthwest. On 
this proprty a quartz rein 21) fwt wirla CKCIIIY inc lmd in the altered 
schists. T h e  strike of the rri11 is 3. GR0 E, and the dip 80" SE., and 
it may ~ ~ p r e s ~ n t ,  the ronllin~~~ticrrl of the G o o p  vein. Qrite, 
sphalerite, and plena wpm notcd in the q~irrtx pngue.  The devel- 
opments consist of an open pit 10 feet deep and n tunnel 10 feet long 
nertr the center of the clnim. 

Golden, B R ~ M T  shimo.-The Golden Banner claim, originally 
located as the Golden Tree clsim, is Iocrbd nn hkachin River I L I H ~ I ~ ~  
~l, mile from the. bench, Thn principnl d~v~lnprnents on this proprtp 
consist of R tunnel fi0 feet ill Irllgtl~, Thr rosntr;v rock is composed 
of severrtl types of whist, strikin~: in firnasrl S. 15" IT. and dipping 
85' STIT., intrtrdad by R porphyry dike, mI~icR forms the hanging 11-all 
of the quartz vein at  the shnft. The veitl rnriea in width 1 Ifao to A 
feet and is faulted slightly nt mveml points. hb, the shaft, which is 
situated on the crest of the r i d p  north of Goleachin River, the vein 
is 3 feet wide,.and it cmn be t m 4  over 150 paces from, the shaft in A 

direction N. 65" E. with n dip i O n  to 80" SE. The ore ix made ap of 
pprite, galena, and sphrtlerit~, with occmsional partides of frw gold, 
in a q n ~ r t z  pngue. The val~lrs, which are. pmbnbly irregularly dia- 
tribut~d, have not k n  actunllp d~ termind .  

BaJr?y George claim,-Tl~e nahp Grnrp? which has m i v d  vety 
little development, is locat~r? nt the mouth of Gokachin River, h 
short pmpect tunnel hns been driven to expose the quartz vein, which 
i s  10 feet wide and m a r s  in argilIites ~ n d  ~ n s t o n e  =hist. 

'AfiId chim-The Wild Test, daim, a reIacation of tho Tide 
Water claim, is situated on the south bank of Gokachin River neat 
its mouth. T h e  ore body consists of several quartz strinffers about d 
foot wide, striking 3. 60" E. nnd dipping 70" SF,., and indosed in 
handed srgiIlites and sericite schists. The developments are slight 
nnd consist of stlrf~ce cuts only. 

H@h Rome cladm.-The High Rome claim, n relbcation of the 
M o n d ~ r  claim, lies east of the Wild W s t  and has been de~~1opr.l b?* 
open C I I ~ R  and a short prospect tunnel. The rein vnrim from R inches 
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to 8 feet in width, strikes N. 55" E. and dips 75" SE., and occurs in a 
complex of schists stribng N. 50" W. and dipping 80" NE. The ore 
cun4st.s chiefly of pyrite with some ~phlerite. Pyrite c u b s  are also 
abundant in the adjacent schists. 

Salve c&m-The Salve claim is situated north of Sealed and 
runs from R u a l  Point northerly paralld to tfie shore line. The 
vein is e x p w d  by an open cut and test pit and is essentially a band of 
minedimd sericitic schist with few small stringers of quartz The 
schists in the vicinity strike in general N. 20" IT., dip 70" ME., and 
show folding and some hulking. Dikes of porphyry cut the schists 
in a northeasterly direction md at one point are appapntly later 
than the quartz stringers. The ore is pyrite with low values in gold. 

Queen and B d t k  claim.-The Queen and Bnltic claims rare situ- 
ated north of the Salve claim and are both located on a quartz vein 
which has been exposed by open cuts, two short prospact tunnels, and 
m indined shaft 40 . f a d  deep, The vein trends in generat east and 
weat, with a steep to vertical dip, and cuts acrom the cleavage of the 
inching schists, which d r i h  3. 20" W. and dip '70" m. The vein 
varies in width fcom 1 to 6 feet and MH~& of qua* with some py- 
rite, sphalerite, and low values in gold. 

Baltic Star claim.-The Baltic Star lies north of the preceding 
dsims and has been developed still less. The quarts vein is imludd 
in mineralizsd schist and trends N. 60" E. with a dip 75" SE. 1% is 
1+ fset wide and has h n  t r a d  for 300 feet in length. Fyrita, sph;ll- 
erite, and galena with low free-gold values constitute the ore, with 
quartz as gangue. 

Tym china.-The ore b d y  of the Tyw claim new Granite h k e  is 
noteworthy hcau~e it occurs wholly within a wide granite mass. The 
vein is 4 feet' in width, strikes &st-west, d i p  ' IS0 S., and contains 
beside3 quartz smdl quantities of pyrite, spblerite, and galena, with 
low valuw in gold. 

Nasauchwetta c la im Nos, 1 a d  %'.-The two adjoining Massachu- 
setts claims, originally known as the Keystone dairng are situated 
northeast of Sealevel. The trail leading to the claims p a x s  over n ' 

wide area of poskglacial basaltic lava, elevated plateaudike above the 
surrounding country and remarkably level on top. At the claims a 

' tuanel 80 feet in length and 500 feet in elevation has been driven; 
also a shaft has hen sunk 30 feet on the vein, and a .drift from the 

. shaft 50 feet in Imgth and several own cuts have been made. The 
country rock consists largely of schixh with xome interbedded green- 
stones striking north and south and dipping northeast nt deep 
angles. On the dump from the ahaft were fragments of granite prob 
ably derived from an intrusive dike. expo~sed by the shaft, which at 
the time of visit was filled with water. At the surface the vein is 5 
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f e t  in' width, bult in depth it decrerm to 8 inches and divides into 
mail stringer veins. The ore mnaisL.4 of pyrite, plena, and sphaler- 
ite in a panare of white quartz. The values in gold are said te he 
favorable near the mrrface. 

Lake ~him h'ns. 3 ,  2, atsd $,-These claims hnve recently ben 
located on Fish Cmek near the j~~nction with Silver C m k  and the 
Falls. They ham not yet been developed to any extent and nothing 
definite i~ known as to their value, The country rock consists of 
rnicnceoua and gseenston~ schists, invaded by a granite mass. The 

included quartz veins 
are similar in character 
and contain pyrite, ga- 
lena, and whalerite in 
smnll quantities. One 
q~zartz rein on Lake No. 
!! and Lake KO. 3 meas- 
IIM 60 feet in width at  
cne pint ant1 +rum R. 
15" W.. with vertical dip 
a m  the cleavage of 
the schists 

OBtlBUE m. 

( 7 p p l p r ~ E  deatriptim-- 
George Inlet is onr of 
the deep embayments an 
the wuthwest side of 
Revillagigerla I s 1 a n d 
h a v i n g  a length of 
nearly 18 miles and 
varying f P O  m three- 

O 1 L 3 * l MlLEI fourths of a mile to  2 
Vta. 18.-lketch map nbortnr locatlorn of prnapects mil- in width (see PI. 

aamcent t o  Ueorp Inlet and Tonmsa Nmrrown. 11 nnd fig. 13). Start- 
ing st its entrance and following inJand, the e;reenc;tanes and argil- 
laceous slates nre first expowtl for 2 m i l a  a3011g the north ahore: n 
gran i t~  belt 24 mil- wide is then m m ~ t  and is followed by more 
srgillaceoua slates with occasional greenstone beds. Tow~rd the 
head of the inlet the crpstalline schists interrrt.mtified by belts of 
marble compose the! shore exposum. The general strike varies from 
X. 10" to 50' W. and the dip usually steep to the mnthwest- The 
om bdim so fer diwmvered are all Imted on the northwest shore 
of the inlet from 5 to 10 miles from its entrance. Thm consist of 
h t h  large and small vein deposits strikmg pam11el end at mgles to - 



the bedding plane of the schist& The principal values contained 
are in gold, which in some of the deposits is associated with galena 
sphalerite and pyrite in considerable amounts. 

Petmaon group-This pmpertg of four claima ia situated c l m  to 
tide water on the northwest shore of George Inlet about 5 milm from 
the entrance and has been prospected by open cuts and two short 
tunnels. The principal vein deposit occurs along vertical slipping 
planes which parallel the rock srtructure in strike but intemt the 
beds in dip. The schist formation a,t this point strikes X. 3 5 O  N. a'nd 
dips 50" SW. The vein varie~ greatly in width, averaging 15 feet, 
and is reported to  have been traccd for 1,000 feet along its trend, its 
mrlls being defined by gonge Reams. The metdlic minerals con- 
tained are pyrite, galena, zinc hIende, pyrrhotite, in e gangue; of 
quartz, calcite, find graphite. Tell-defined gouge planes limit the 
deposit; in many places. The values sported include bath gold and 
saver. Other vein deposits have been exposed on thL prbperty, but 
still remain undeveloped. 

Lon-de- Pan apmy.-This propertg. of eleven claims, originally 
called the Telepph p u p ,  is located on the north side of Gmrge 
Inlet, 5 milev atmve the Peterson p u p .  On this p-rtg six well- 
deGned md persistent veins have h e n  exploited by open cuts and tun- 
nels at different points dong their strike. The county rock consists 
largely of banded nrgillites and black slates with d o n a 1  acidic 
porphyry intmsives. Two sets of veins mur, an old transvem aet 
filling crm-fracture cracks in the sedimentary complex, and in onc 
instance attaining a remarkable thicknerq ; nnd a second system filling 
planes of movement along the beds of the formation and striking 
usuolly N, 10" TT. with variable dip, in general about 50" W. Six 
veil& of the second type have been d h v e r e d ,  one of which has k n  
traced for several thousand feet in length. The veins vary from I 
to 4 feet in width and many of them are adji~crnt to intrusi~e por- 
phyry dikes. The metallic mineral~contttind nre pyrite. galem, 
and ephalerite, in a quartz and calcite gangue, Moderate ralues in 
gold and silver, the latter in some instances exceedine the gold con- 
tent, are reported. Only n mall percentage of. the gold is free-mill- 
ing, ?nd it will be newMary to concentrate the ore to mover its values. 
T l ~ e  cross reins, one of which has a thicknes of several hundred 
feet, c a m  lower values t,han the strike reins and but a srnaU, amount 
of pyrite, and are therefom still undereloped Openings have k n  
made on these 'deposit% at diff ere& points extending from tide water 
t o  a, point a mile horn the shore, at  an elevation. af 1,000 feet. 

A e h ' ~  pwp.-This p u p  is located about 3 miles a h v e  the Loll-. 

&-Van p u p  near tide water n t a small ernhayment, on the north aide 
af George Tnlek The vein deposit at  this point fnUows a porphyry 

, dike which in tnrn is prallel to the inclosing slates and 8 ~ -  and 



has been exploited by a short tunnel . and several open cuts. The . 

vein is a h t  2 feet wide, striking N. 75" W. and dippitlg lQO to 
20° hx., though M h  strike and dirj wrp conside~bl? a t  the different 
exposures. It hntains abundant galena and sphalerite in s quartz- 
calcite p g u e  carfying ma11 gold and silver values. The porphyry 
dike is nlsn fi-hpfpghated to rl Small extent with tlwse minerals. The 
developmentw on' this deposit include a 9 5 - h t  tunnel, a sl~ort shaft, 
and severul open cuts. 

' a  ' .- 
'.rq,b: , 

mxtum n-om 

B m e d  h m * p t i m ~ i U o n g l  the sholmes of the narrow body a£ 
water rmlled Tongam ?Jamws;which separates Revillagigedo And 
Gravina islands, grwnstone schists and black slates outcrop and trend 
in p e r a l  parallel to the shore line (see PI. 11). ,Oh the Itevil- 
la&e.edo Island side of the narraws a number of dairns have k e n  
locnterl, but no ore bdies  of importance have yet b k n  developed. 
The ore bodies includ~ botll qu- veins and bed84 d e p i t s  and fre- 
quent] y occur' near intrusirre pqhpry  and aplitic dikes The moun- 
tains pnst of Tanpw Sarmlr-s-trend parallel to the coast and r a n g  
from 2,000 to 3,000 feet in elevation. 'hey are composed largely of 
granite, which illtrudes the greenstones ~ n d  slates. Several of the 
quartz veins neav the contnct o f  the intrusive masses with the sedi- 
rnantJaries are sporadically very rich in free gold, but. the averae con- 
tent is low. . . 

H d b y  g~oup.-The Hmdley p u p  includes five claims and is 
Ioated alm~at: 9 mites north of K~tchikan and onehalf mile from the 
beach (k. 13). The dev~lopmenIt.5 consist chiefly of open cuts and 
short drift tunnels, h i d e s  an nrtwstre in which the free-milling o m  is' 
treated. The countq rwk cor~sistn of siliceat~s and argil~aceods 
xhsts striking norti~west and intrudtd b;r large granitoid dikes, 
usually pamllrl to the formation and ranging in composition from 
syenit.es to g~bbrm. The reins occur withim t.hem intrusives, viry 
from 4 to 24 4ncherc in inhirkn~ss, and nro r~surrllp but a few hundred 
feet in lm@h,..,,Tkere arc two i3ets of veins, nn alhr  set containing 
chiefly p,aite and pyrrhotitc nnd striking north.nnd south with dip 
45" TIT. ; n semnd,mtl later set strikinp N. 90" to 86' W. and dipping , 

usually 50" S.W., chaqcterizerl by nrwnopyrite, abundant free gold, 
and occasional particles of tet~~rtcl;~lnite, which h ~ v e  h e n  incorrectlg 
considered as telluride of @Id by-jbe prmwtors in this region. 
~ h e s e  wins are narrow and go1d.i~ wldom found in s~rficient quantity 
to en,m~ge,extend ed aiining.copera't ions. 
 id Cat gm~p.-The T i l d  Cat cl~irns are located southeast of 

the Hoadley gronp and on veins of similar character occurring in a 
yenite intrusive in .the   chi st formatioas. The schists $Pike K. 50a 

- .W. and dip 20" SW., while the dike tl.ends N,35" W, and dips M0 



SW. Two sets of'veins m r ,  and, ns at the Hadley group, the pgr- 
- rhotilte-bearing Veim are the dder. The developments consist chiefly 

of open wts, short tunnels, gnd shafts. A sample test of 5 tons of ore 
from one of these veins i s  reported to have given high values. - 

Birdqa  claim-The Birdseye claim is Iwted on the shore of 
Revillagigdo Idmd 4 milea south of Ketchikan. Although this 
vein was one of the first to b discammi in the Ketebikan district, 
little development has been accomplished. Surfam stripping and a' 
&aft 32 feet deep constitute the entire improvements. The vein 
which outcrops on the beach is 3 to 5 feet wide and occurs in a por- 
phyry dike intrusive along the M d i n g  planes in the slate-schist 
form~tion, striking N. 30" to 50° W. and dipping 45* NE, Thm dike, 
which varies from 10 to 20 feet in width, includes many h p e n t s  of 
black slate, and adjaoent to the vein is imprepsted with sulphide 
minerals. The minerals mntained in the. vein are pyrite, plena, 
zinc blende, and free gold. In the whist and blaclrsl~te country 
rock, quartz veins were rtlso obsemed, though them are older than the 
porphyry dike and do not carry values. 

Lnshawmda g~uwp.-The Laskaw onda property of three claims is 
located near Retchikan and is reached by a well-constructed board 
walk which was to have m v e d  as a tramway, The developments con- 
aist of a shaft located half a mile from the town at en elevation of 
175 feet and reported ta be 86 feet deep, a short tunnel, and surface 
strippine. The ore body is n slightly mineralized band of the green- 
stone schist formation, striking N. 50° TV. and dipping 50' NE., 
which is cut by a few mall quartz veinlets. The rnetdlic minenrb 
contained are ~ y r i t e  with mme chelcopyrite, occurring in tbquartz 
veinlets and in the gfeenstone schist. For the last few yehrs work 
bas lmn suspended on this property. 

G m l  &e&ptioa.-CIevehnd Peninsula lies between Behm 
Canal and Ernest Sound and iix elongation coincides with the p- 
era1 trend of its constituent mountains. The genera1 geology is 
carnpratively simple; the nodhemtern part of the peninsula con- 
sim of the Coast Range granite, which is flanked on the southwest 
by the schist belt, which in turn farther mutk grades into the black 
slat- or argillitas, Kear the southern end of the peninsula wide 
belts of gwnstone and greenstone %bids and occasional limestone 
beds are intercalated in the dates (see PL 31). 
M w  of intrusive diorite &r within the pnstoneargillite 

area, end in at I& one place have ben found to contain ore-bear- 
ing quartz veins. Between Helm Bay and Vixen Inlet is n conspicu- 
ous red-bmwn mountain made up of an immense intrusive mass of 



peridotite with wrpentine and ferric nxide es weithering products. 
The strnta trend in general northwwterlp, with lacal rariations due 
to folding, and dip northeast : k t  clifTer~nl ~ngles. Sear the granite 
contact, a t  Spacious Hay and V i x ~ n  Inlet, the Ms are much folded 

' 

and ere in genera2 flat lying. 'but to the south the strike beeornes 
more uniform and f h ~  dip ~ t e ~ p r  and in places the dip is to the-  
southwest. Quartz veins are widply distri hated throughout the 
entire, formation and. have \wen pmqwted at  onlp a fern points. 
Prospectors in the rpgioa I lare learn4 by ~rperirnce thnt the veins 
of value are confined essentially to a wide  artl lend on^ schid twlt over 
1 mile in width and extending from t h ~  XVPS~ s i d ~  of 1.Irlm Hay 
acmsv the peninsuln to Union Ray. The oalam nrp variable and, 
although occasionalIy high for a short clistanrr, nw low in aoerngc 
end must be mined economically in order r t ~  1w prnfitnhlc. 

CoEd Slandtrrd group.--The Gold Stnnilnrd grc l~~p,  hrEonging to 
the Alaska Gold Standard Mining Cnmpnny. rrnhmw l i  clnims 
located on the west side of T-!elm Ray ~hout ,  9? mi1t.s from t hc bead of 
the bay and one-hnlf  mil^ from tide wntrr (fig. 14). I ? f m ~ ~ r i w  at 
this point were first. mnde in 1897, nnrl in 1R98 the nre fmm R rich ore 
shoot near the surface n*ns f r ~ ~ ~ t r d  in nn nrrnstrc a~ltl, r e p t e d  to 
hare yielded about $!20.000 in vn lur.. In 1899 n Tl-iit nmp water-pnwer 
mi11 was installerl, wwrnl Ivuilrlingx thr~ctrtl, rind 11 i t-arnwap built 
from the mine to tbp rnill ant1 f r n u ~  thc ]nil1 to the kach one-half 
mile distant. Dnring l l n O  ZI~P mill wns oprnt~c l  nnd consideml)l~ 
rhining develaprncnts ncmrnpli-hrtl, hut a t  the close of the pear work 
was srrspended. In the hl lnwi~ lg  pcnrs opcrntions on n srnrtll scnle 
were advanced, hut not tint il I!lOfi did uctivt: work bgin agnin, w l l ~ n  

- a small shipment of h igh-~nt l r  clrc is r ~ p r t e d  to hare Iwen made and 
R considerahl~ output of Il!~llitln was nrade from the stamp mill. The 
mine is d c v ~ ~ o p d  by n shsft s tnr t in~  at  R point 225 f w t  a h v c  tide 
water nnd 150 feet in d~ptl l  following the rein. nnrl from this two 
drifp have i w n  extend~rl clcvcleping the ore in d~pt l t .  Resides 
these work in^ short t~rnncls and sel-era1 m a l l  shaft! have k n  
started at 0 t h ~  points on this properly. 

The country rock a t  this IocnEity is greenstone schist interstratifi~d 
by arpillalreous ImIs, the pnernI 4 r i k ~  king Y.. 25' W. nnd the dip 
GOo KE. Two  stems of qnortr, veins occur in the* scl~ists, the older 
set, which am the largpr veins, striking !:urallrl Irith the whistosit~, 
and the second or ??olingPr ~ d e m  following t h ~  pnerul trend of the 
former but dipping r;Oc to TOo SIT. and intersecting them in depth. 
The latter wins  are small and oftpa mere gush reins carrying little 
or no valne except at those points mhcm they intewct the veins of 
the larger system. The principal ~ e i n  deposit. which is b i n g  de- 
 eloped a t  thp sh~ft ,  is of thr o l d ~ r  system. wries from 6 i n c h e  to R 
feet in width and is e x p 4  for over 1.000 feet. along its strike. 



w s l h  of the vein are well defined by slickensides wi'th goug on 
the boot-wall side and a seem filled with calcite c a n y i n ~  free gold 
along the hanging watt  Fadt planes transverse to the veins were 
locall? observed displacing the vein3 from 1 to 3 feet in a horizontal 

Fla. 14.-Rkrtch map nhowlaa panltlws at prospectr mad mlntng clurmn at Brtm Rmy, 
ClewSand Peninaulk 

direction. The are contained is essentiaIIp auriferous qaartz with 
pyrite. end in the gnsh  ins small c~.pstals of ltetcad-mite were 
noted. The larpst percentap of the gold is free milline and a n  be 
extrtlcted in tho stamp mill by amalgamation. The concentrates, 



which aggregate about 8 per cent of the ore, are saved for smelter 
shipment and are reperted to carry high valnes. 

PueaZe~~cla~m-The Puzzler claim is situated on the south side of 
a lake 2 miles east of the Alaska Gold Stnndard and at an elevation 
of 400 feet (fig. 14). A tunnel 180 feet long bas been driven through 
the penstone-schist country rock, and at  60 feet from its entrance 
undercuts a lode deposit inclosed in a graphitic schisk Quartz veins 
also occur at this place, but are not m strongly developed. The same 
deposit is expo~ed by a11 open cut n t  MO f e d  elevrrtiotl, the lode king 
parallel to the schistmi@ of the cormtry rock which strikes Pa. 50" E. 
and dips 60° SE. Tn this deposit two systems of quartz veins omr,  

. which correspond in a general WAF to those at the Alasltn Qold Stend- 
. ard deposit, though they are not so strongly developed, nnd the ore 

shoots are smaller. Slipping planes and fault saarna nre of  common 
occurrence in this vicinity. 

:Widnight Sun claim.-The ~ i d n i ~ h t  Sun claim lies half a mile 
west of tRe Gold Standard mine at an elevation of 580 feat (fig. 14). 
The vein deposit, which has been exposed by a 15-foot open cut, varies 
from 6: inches to B feet in width, striking N. 80" W. with a dip 30° 
NE. Slipping plnnes defined hy slickensides are of mmmon occur- 
rence across the vein and indicate considerable movement and dis- 
placement of both the inclosing greenstone-schists and the vein sub 
sequent to i ts deposition. Tncl~rded in the vein am frnpents of the 
schist, the mineral content k i n g  pyrite with free-gold particles. 

Alexadm,  Hoffman, and ,If eilni17d claim.-The Alexander, Hoff - 
man, and Mel.FiIle claims are situated nmr the tap of the mountain 
2-& miEes from the bead of Smugglers Cove and la miles sontheast of 
the Gold Standard mine (fig. 114 1. The pros@- on these properties 
were located in 1909 and 1903. The p n s t o n e  and slatp b d s  on this 
mountain are considerahlp folded and the direction of their strike and 
dip varies great1;r. The vein deposits follow slipping planes tms- 
verse to the schistmitp of the conntry m k  and are parnlleI to it. On 
the Alexander daim a tunnel 45 feet long ex- tt vein 6 inches to 
3 feet in width striking north and south with (lip 4Sa IT., the foot- 
waIl side being defined by a go11g-e *am 1 inch thick. The Hoffman 
e l a h  includes an irregular rein deposit averaging.5 feet. in width, 
striking 3. 5" IT. with a steep dip to the southmest. The inclosing 
greenstone-schist strikes 5. 60" RT. with a dip 70° YE., and in it 
are  nurnerorrv faults showing m a l l  disp1aarnent.s. A ttrnnel 21 feet 
long has been driven along the vein, and pyrite wrss observed in it, 
both in the vein and in the inclosing schist. Fine gold is said i o  
occur, though the average valw of the deposit is low. The vein de- 
posit on the Melville claim strikes 3. 40" w., trensveph to the trend 
of the.inc1osin.g slate and greenstone, which a t  this p i n t  is h'. 15" E. 
It is peculiar bemuse of the occurlvnce of arsenopyrite both jn the 



vein and En the adjnmnt slates, though r n l l ~ r ~  it r m u t s  the p n -  
stone this mineral is practically n bsent. The devcloprnents consist 
of a-short tlrnnd ant1 surface strippinp fmm which n smnll amorlnt 
of on! was m i n d  and treated in an nrrad-tre on the propew. 

Gold iifotmtain grotrp.-From Pm~tggI~m (31.e the preenstone- 
schist belt can be t r n 4  along the mountain r i d ~ e  pnrallel with the 
east shot?= of Helm Hay over kold Morlntain. To the cast and west of 
it black slates predominete. Gold Jfquntain haa a maximum elevation 
of 2,lN feet, and on it a nurnhcr of prospects h ~ r e  h e n  locnted, the 
principal onw k ing  the Annie. 3lountai11 Top, and Starry Banner. 
On the Annie claim a S fmt  s h ~ f t  was sunk in 1900 on a qnartz ore 
pocket at  a p i n t  1@2.3 fcet f r m  t irlc water, and from thia ahotrt %3,000 
is rpprterl to hare l ~ n  rleriv~d. At  noth her point a tunnel 430 fwt 
in length hns been driven nn n Ernle rlepwit striking N. ROD E. paral- , 
I d  e ? ~ w i k h  mck structnw ~ n t l  fmn~ 104 to 20 feet wide, in which vein-- 
lets from R few inches to a foot in width mnr. From the tunnel a 
s l l ~ f t  50 ftaet, dwp has h e n  sunk ~ n d  the: depclsit exp1opd by a d r i f t  
at  this lercl. Pyrif~ and chalmpyrit~ wcre both olmrved, but as n 
whole the Indc will n r c r a p  low in ralnw. 
On thc Moantnin Top clnirn on R-inch v ~ i n  &king N. 5s0 W. with 

a dip %I" SE. C P ~ W ~ I I ~ S  t l l ~  p n l i f o n ~  whist f~rnlntiou, whieh h n s  n 
north~nst t rrnd rnrl a I ~ C @ ~ C R I  dip. The v~in Ilns heen exposed- hp 
shallow slihnfts ancl opPn cats, but is too small to be of p e a t  valac. 
On the Starry I3arlrl~r clnim n tunnel 21% fmt l o n ~  at an eleva lion 

of 1,950 fcet I E R ~  Iwta~l r l r iv~n in II N. 30" E. direction along an R-inch 
quartz toein, whielr ig  pt~mllel to the whistaity of the p n s t o n e  in 
tmnd bnt intersects i t  in dip. Along the sides nf this vein r~lcit6 and 
epfdote 1-einlets were obsewd in the co~intrg rock nncl jn t h ~  vein near 
the surface the sulphiJe minerals were considerably oxidized. 

f i ~ i n y  Day ctaim-The Rainy Dap prospect is l ~ ~ l ~ t e r l  lesk thnn 
half I& mile from tide watw opposite a small isla~ld on the west side 
of IIelm Rap near its entmnce. The minernl dcposit a t  this Ioc~lity 
is of irltcsest hecan- it m u m  jn ~t granite-porphyry diIw whirh is 
from COCF to 1,W feet wide nntl strikes K. 40" ITT'. T ~ P  vein tlc- 
p i t ,  \vhich is 3) f& wide, s t r i l ; ~  nlnrtl~east and has k e n  e x m r l  
in a lO.',-foot tunnel at an elcvntioa of 200 feet from tide wntcr. 
,\hOvp tlw ttr11ne.l at  280 feet ~ l e v ~ t i o n  is nrl open cut in which the 
vein is expwd, and at  this point are promin~nt slipping planes strik- 
ing trnns\.rrw to the win. The are minerals rre aphnlerite, pydtc, 
and galena in small nrnounts, the principal v a l u ~  being in gold, which 
occurs native in fine particles 

Blue RZICAYE cJnim,-The Blue Bucket claim is situated near the 
northeast head of Smugglen Cove near the kach  and bas been de- 
veloped by a short proslwctin~ tnnnel. The qr~astz vein runs imp- 
larlp through banded chloritic and sericite 8chkh which strike 3. 38' 
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W. :nil dip 6 5 O  NE. Pyrite cubes only were observed in the qun&. 
The values appeazd to be Iow. 

Keystone cLzim.-The Iieyst-one claim is reached by a traiJ 2 mil- 
in len& which hegins near the  falls at  the head of Smugglers Cove 
and follows in n northeasterly direetion along the: eastern valley d o p e  
of Falls C w k .  The mine workings are situated nt m elevation of 
a h u t  675 feet and consist of R long croswcrlt tunnel with drifts. the 
total length of which is nearly 700 feet. * A  shaft 65 feet deep has been 
sunk on the vein. The proprty has been idle during thc last few 
pears md was recently relwatcd under a new name. The country 
rock is-a p e n ,  folded, faalted, chloritic schist driking in a gcnernl 
northwcqterly direction with sfwp ve~timl dips. The ore h d p  con- 
sists of n stwkmrk of strirlpr veins ocm~rring in a mineralizet? belt 
of schist many feet in witlth, intcns~lp sheamd, and filled .with -dip- 
ping piane~. The entire Iwlt is heavily ntipemlized with p-vrite and + 

carries low valuw in gold anrl sf lvcr. The qtrilrtz veins Yary i~ width 
and asunlly hnve f r ~ e  m ~ l l s  often with n CQRI ing of mineralized p g e .  
Calcite frcq~lc~ltly arcomprll ien Ihc qrirtpss gnngue. 

M a q  T. and U?litcd ~ Y f n f t ~  r.lit~~~ta.-The hlltr>* T. claim'and the nd- 
joining Unitcd Stnfm rlrtitti nn* lwntcd near tlre head of Smgghm 
Cove nnd 1~1th a m  prurt icaPIj* ilr 1111 t ~ n ( l ~ v c l o p d  state. On the Mary 
T. claim an open pit PXPWS t I 1 ~  OW l~ )d ,r .  which ix e~,cntially R belt 
of mineralizer1 nnd iadtrrat~d s~ricite scl~isl. Tlic ore consists of pyr- 
ite in well-formed cubes wid1 mrne chnlccl~~yrite and i t s  weathering 
products, rnalacl~ite and azurite. The v~1l l .c~ nrc reported to be low. 
On the United Statw claim R q l l ~ r t x  w i n  ~SCC'III'S in chlorite schist in 
irregular Jenws oftm parallel to t i i ~  clenl-np nnd ron tuinn occasional 
cubs of pyrite. It llns k n  t!xp)~rmrl r l l i ~ f ! ~ *  31y ~lrftice C I I ~  and short 
p r o s e  tunnels. The ral~rm ~.rlmrted nre l i  k~wisc  law. 

Last C h l ~ c e  r7raint.-Thr Lkwt C ~ ~ H I I C P  clu irn, which has recently 
been relocated, is sit~laterl; nhlr t  1 niilo from Sm11gglet.t.l &TO, nntl 
lilrc tho preceding claims I~av trot k n  d e v ~ l o p d  to nny uxtmt. The 
country m k  is chloritic schist strikh~g about rlortll and R O I I C ~  ; the ore 
M y ,  a quartz vein of irrcgrilnr width, i s  cnntnined in a lmlt of 
rninemlized schist, along which intense movement and shearing has 
taken place. In the short drift the values in gold are reported to vary 
and to give a low general average. 

Old (iloTy group.--'The Old Glary group af two claims inclnding . 
the Old Glev  and American Eagle is situated on the m e t  sido of 
Gofd Mountain at an elevation of abaut 900 Icett and 18 miles from . 
Smugglers Cave. On the property the ore, M y  has been traced by 
numerous own cuts and three short tunnels. The ore is treated in 
a 2-stnmp mill, operated by s Pelton wheel. Only the gold which is 
retained by amalgamation is recovered, the auriferous concentrates 
'being waded because of bclr of proper facilities. The bed rock con- 



~isk Isrgelr of folded p n s t o n a  ~chistg and ~rgillitw striking S. 
10" to 30" W* Thc veins am in general parallel 'to the m k  stmc- 
turn, varying from a few inch93 to R fOOt in width, and in p lam the 
country mck is also irnpregnatcd with slrIphide.rninerals, tht~s form- 
ing n lode depofiit. Pr~ct i ca l~p  no work has been done on these claims 
d~~ri lng the last few yeam. 

T W E L m C R  ARM. 

GERETaAI, DEIEIETPrJOm. 

The n a m w  tad. of water mlld Tw~lvemile Arm extend3 msar~th. 
westerly from the hesd of Rassan Bay and terminates in a low-lying 
river valley, over which a long portage is reported to lead to Hig 
Hnrlmr o t ~  the wegt side of Frince: of Wales Island. T ~ R  rnir~rst~l 
d ~ p m i t ~  r l i m v ~ m l  in thi9 arpa hare been chief!? pId-bear in^ v ~ i r ~ n ,  
m p p r  hinp af only mhdinate i n t e ~ .  The most important mirim 
arp the CrnrUk~ j a r k  rind the Pi~pallup. sitnatd a short distanc~ fmm 
Hollis (fip. 15). In yrenerql. mining actiritg m mwnt  Fears has 
k n  slight and little more-than nnnuel a m e n t  work has k n  
ncwmplished on mwt nf the prospects since the %Fist of Mr. Bmoh 
in 1901. In t h ~  irnmdiet~  ricinitp of Twelvemile ilrm and slnng 
it3 shorn the m ~ ~ n t v  mck consists chieflr of ~lterwl argillacttons 
dimentar!. m k s .  often r;chiHm. ~ n d  intnldd by   den sir^ f l a n i t ~  
m a w s  and later prphyry dikes. Belts of p n s t o n e ,  both rnt-miv~ 
and schist-, are fwqu~ntlp interstrntified with the slates nnd lime- 
stones, but have not j ~ t  Imn found to h minerali7~d to m p  extent 
in this particular awn. Dimtly wmt of Wo3Fia is a belt of black 
p p h i t e  slat- trending ahout N. 30" IT., which cnntains t h ~  princi- 
pal vein d e p i t s  and which hns been Crawd nnrthwwt bepond the 
C'racke j a c k  mine for sever111 miles to where it i g  cut off by the p n l t e  
mussif of b n i t e  3fonntain. Along this contnct. which i s  well ex- 
posed, ahoat 3 mile south of the Gr~nite  Mo~~ntnin claims, evidence of 
R fntilt  of consiclemhle magnitude cun be Keen. Tlis gmik at the 
mntact sends no apophyses into the invarl~d slates, indicntions of con- 
t ~ c t  metarnorphim are wanting, and bhe s l ~ t ~  belt neur the contact is  
intensely shattered and beam a11 signs of extended movement. ' S h m  
date Mt near the Crackerjack mine has been folded into n l a r e  anti- 
cline, on the southw& flank of whid-i the Crackt. juck  veins nre lo- 
cntd ,  while at the PuyalIup m i n ~  t h ~  beds dip 3;" to 45" XE. The* 
d e t p s  p d e  to the east into warser p y w m k m  and nltered cnn- 
glomer~tes. Farther sonth on 'CwelverniP~! A m  lirnerrtanw and r ~ l -  
marnus schiata are more abundant ~ n d  trend appmximately parallel 
to the shore with an easterly dip. 

The om d e p i t s  in this area ere canfined chieftp to the blnck datw 
m n  at  the Crackerjack claims snd to the Granite Mountrtin rna~sif. 



The veins are well defined and persistent, usually' following intrusive 
. dikes or fracture planes and jointing planes in the country rmk 
The values are chiefly in gold. with some lead and silver and tt little 
copper. Some of the veins arry locally free gold, but as a, general 
rule the average content is not high. 

Bo. 16.-Bbetch map shnwlng locntlon of CIR~IXIS near 'f'wulvemile Arm, Prlncp or Wales 
Tslmd 

PwyaZlup mine.-'She Puyallup mine is situsted ahut 14 milea 
from tide water and is connected with Hollis by a tramway, at the 
end of which is a 5-stamp mill. The group embraces three claims, 
~n which the veins have been traced and developed by several tunnel@ 
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and shafts. The country rock is slate wit11 altered porphyries and 
ctnstic hreccias, the general trend being N. 25" my. and the dip M0 to 
60" YE. The quartz veins follow planes of weaknem ssnd movement 
along the strike and have been exploited by several tnnnels, the long- 
est measuring 1,135 feet. In the long tunnel two veins are exposed, 
fnlloffing the walls of a porphyrg. dike in the alterd slate, the vein 
dong the hanging wall of the dike k ing  richer than the foot-wall 
vein. Year tlw face of this tunnel faulting has disturbed the even 
trend of the win and added considcrtllrlp ta  the difficulties of mining. 
This pay vein, which avemgea about 6 inches in width, is exposed in 
a lower 1,900-foot tunnel for a length of 220 fwt and has been traced 
by outcropson the surface foralmut one-fnurth of a mile. Am upper 
tunnel, 150 fet above and 1100 fcct southwest of the main tunnel, has 
been driven '30 feet on anothcr \.pin. In this tunnel the vein is con- 
sidered identical with the pay vein of the long tunnel. The ore is 
free-milling, 85 per cent of the totnl valt~e hiup free gold. The mine 
has been worked in only n desultory may in recent years, m d  the p m  
ductio~l 1111s h n  small. 

. C~nr.lcerjaclc mifle.-The Crackerjack group of claims is located 
south nnd so~rthwest of the Pnyt~llup, with which it is connected by 
an excellent trail (see M. I and fig. 15). Surface improvements con- 
sist chiefly of quarters for min~rs ~ n d  nn ore chute for tr~nsporting - ore to the Puyallup fitamp mill. Tile Crackerjack rein is an unusti- 
aily persistent vein nnrl hns been followed by surface croppings ~ n d  
test pits t~10ng 8 number of clnirna. On .the Crackerjack claims 
proper it occurs nlong the hanging and foot walls of a 16-foot p r -  
phyry dike intrusive ttlonp the bedding planes of black sltite, striking- 
in general h'. 25" I\'. and dipping 35O SW. The date is finely lami- 
nated nnd more or lm waphitic. The vein varies in width from a 
menA warn to 5 feet. Its ruetaILic minerals are pyrite, galena, zinc- 
hl~nde, and a black, soft sulpliantirnany or bisrnrlth mineral, the ex- 
act nahrrp of which was not determined; the gangue is essentially. 
q~lartz with some rakite. The dike itself is characterized chiefly by 
widespread epidotizrttion ~ n d  pyrite impregnation. The No. 1 tun- 
nel ~t ROO feet elevation crosscuts the formation for about 216 feet, 
a t  which point the vein is encountered and followed in a mutherly 
direction for abut  675 feet. In the cror*rrmt mrernl minor veins were 
anmnntered, but were not followed. The gold values in these veins 
occur in shoots, two of which have been stoped out for 35 and 40 feet 

, above the tunnel level. Occasionally streaks are encounted which 
give high assay values in silver. The amount of gouge on both sides 
of the dike is indicative of consider~ble movement along the fissure 
planes. Minor transverse slipping planes were also noted, but appar- 
ently do not affect the veins materially. In Tunnel No. 2, which is 



400 f&t in lsngth, at 1,050 feet elevation, both the dike and the ~ e i n  
were observed to crowut the formation at  one point for about 80 
fmt and then to  resume their normal parallel trend. 

HoZZh group.-Still farther up the mountdn at  1,500 feet eeleva- 
tion a vein Gmilar to the Crackerjack vein has been discovered m d  
explored by a tunnel 4QO feet long. The conditions here are analo- 
gous to those in the Crackerjack tunnels, including the slato belt, 
trending and dipping in the same general directions, bub tha por- 
p h g  dike is men-hat wider. The qunrtz vein was observed to 
tlranch out into the porphyry so that for some distanco two parallel 
wins have ;been followed by the drifts. The walls nw well defined 
rtfid the dre shoots well marked. The black slate belt hna been traccd 
still farther south and m e 4  over the summit of Hollis Mot~ntain and 
down into the Harris River \-alley, where claims have been Iwated on 
mineralized veins similar in character to the Cracke j a c k  win. The 
persistenca of these veins is a strong argument for their continuation 
in depth. The om production from the entire system of veins has 
been slight, the work having been devoted chiefly to developing and 
testing the ore bodies. 

Ba& Rium cla.im.-As staked in the preceding pnragmph, Ithe 
. mineral h1L on which the claims on the mountain slope north of 

Harris River are situated is the continuation of the Crackerjack , 
black slate formation. A n ~ m h r  of daims, including the Julia, the 
Hnmboldt, the George Pc'os. 1 and 2, nnd the Keokuk Sm 1 and 2, 
have been located in this area and dcvelopd la wme ertent. The 
general aspect of the mineral dcposit on these claims is Gnilar to the 
Crackerjack deposit. On each claim the developments consist of 
surface strippimgs, test pits, nnd short tt~nnela Pyrite, galena, and 
zinc blende, with occasional free-gold particles, constitute the metallic 
minerals and quartz and calcite the gangue minerals. Porphyry 
dikes occur with ma,ny of the veins. 

Recently considerltbls work has been done on *,he Julia claim, the 
are shoot of which outcrops in the bed of H~rris River. An inclined 
shaft 200 feet deep has been snnk to underct~t this om shoot, and at 
the 50-, 100-, and 150-foot leveIs, drift3 have bee; ert~nded, 85 feet 
long on the 50-foot level and 80 feet Iong on the 100-foot level. The 
ore shoat is reported to be &out 60 feet long and from 2 to 5 feet 
wide and ta carry high values in gold, 60 per cent of which is free 
milling. 

Crncn.de g~oup.-The Cascade group is loc~ted about 9 miles south 
- of the Puyallup mine and at an elevation of 1,300 feet. The develop- 

ments consist chiefly of two drift tunnels, and in the upper one a 
quartz vein is well exposed. Tho vein averaps 2 feat in width and 
iib an old fmcture crack in an altered basic intrusive. The lower 
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tunnel, which was driven to undercut the vein, is 300 feat in length 
and crasseuts intrusire rocks and clikc.s of several diflefent types, but 
does not. expose the v e b ~  The ori~inal sedimentary rocks in this 
Hrea hare been proforrndlg altered by the intmsives, and epidotizstion 
is widespread. The vein strikes S 68" W., dips 70" SllT., and hms 
been fol lowd for a b u t  175 feet in the upper tunnel. Its metallic 
minerslr; m e  pyrite, zinc blende, galena, nnrl gold, with quartz and 
calcite gangue. The mlues in this vein UP very unevenly distributed 
nnd the average content is prnbably not high, although fragments 
of exceedingly rich are have h e n  found. Above the Cnscade p u p  - 
the Mountain Bell group of three claims has been located an a nrrrrow 
qunrh  vein reported to c a r r y  p o d  valaea in free gold, 

Dolly Vmden cZaim~.--The Dolly Varden group of claims is la- 
c a t 4  in the limestone formation about 13 miles southeast of the liend 
of Twelvemile Arm, m d  at  an elevation of 1,100 fed. The marhlo 
occurs as a member of the greenstone slate formation exposed nIong 
the shores of Twelwmile Arm. The veins aw essentially later im- 
pregmttions dong the bedding of the marMr. st rat^ unrl strike N. 15" 
E, with steep to vertical southeast dip. Grny copper is the cwntial 
metallic mineral, and is in mmy plarm t~lhred to nx~trite nnd m ~ l a -  
chite. Very little development work has h e n  aceampliahd on t h i ~  
group. Sevcral other claims on similar veins and miintry rock ham 
ken located in this area, bttt were not visited I?y tho rrritm. 

Btclln cluim.--The Stella claim is situated nhut one-half mile nortll 
of Clarlr Ray, a small indentation 24 miles nortl~eenst of I4ollia. Thp 
quartz vein occurs along the contact of a diorite-porphpite dike in 
black d n t e  and has been e?rplored bp a t,unnel 540 feet in elevntior~ 
and 130 fwt long. T t  averages 3 feet in width, strika 37, 40" IT. 
and dips POo NF., and is separated fmm the black slak foot wall by 
a b ~ n d  of gauge 1 inch thick. T ~ P  rnet~llic lninerals are pyrite. p- 
lena, and zinc blende, with quartz and catcite pngue,  and ~xmiond 
incIudcd fragments of black date. The values in pmio~ts  metals 
are low. I 

F7om and Ne&?ie c7niplz~.-The Flora and Pc'elIie claims are situated 
~bonb $4 rnilcs bp trail northwest of Hollis. The ore body which is 
being exploited at this point is tt quartz vein, averaging with gouge 
about 4 feet in width and filling an old shearing plane in diorite- 
porphete. T w o  t~lnnels have been driven on the vein, n lower one 
n t  1.460 feet elevation nnd 390 feet in length, and an nppr  tunnel 00 
fect in leneh; a  haft and m i n z ~  h a ~ e  nRlw been sunk on the vein, 
The quartz vein h k c s  3. 70° E., dips 60" SE., and is heavily min- 
eralized with pyrite, chalcopyrite, plena, and zinc 'blend*. The 
Iines of movemcnt in the dioritc-porpligritc pitch a t  vary low angles, 
Indicating nearly horizontal fault mo~~emmts. The values from this 
vein are reported high in gold and silver with some l a d  ~ n d  copper. 
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At present transportation f~cilitiw 'are a setior~s problem in the sys- 
tematic development of the claim9 in this area. 

The muthem extension of this p 1 1 p  i s  ~8 11d iflw Red d a c k ~ t  claim. 
and on its surface stripping only has hen [lone, and thnt chief y in 
gl.lscial drift covering the ld m k .  To the northpast the Cornrnlttlder 

of two claims has lwcn Irrrat~l on the mntin~tation of the 
l.'Eoh and Xellie ~ e i n  onrl ootcml>s nlong R ~ t w p  gulch I I ~  the monn- 
tain sida Qn this group two tlrift tunn~ls h a v ~  k n  driven, the 
lower one at 1,680 feet elemtion nnd the. upper one n t  1.$165 fePt ele- 
vation. In t h e  the vein avempes nl~ot~t  1H inchw in width, with a 
wide ban<? of soft gouge on the hnnging-wnll sicle, ~ n d  fitrikcs N. 75' 
R., with dip 65" SE. Sear the Y P ~ I I  thr porphyry is ~ l t e r ~ r l  ronsider- 
ably and of tenmhell~-ily ch~rpc l  with p ? ~ i  ta The Rmnp retlrrna indi- 
cate high gold suntent with sonlo s i lv~r .  Tho metallic minerwls are 
ppite. chalcopprit~. gatalenn. elid zinc h l ~ n d n  in quartz FnnguP. 

Rose and Dew Drop r1aimx.-The H o s ~  nnd flew 1)rop dnim are 
located above the Commander p u p  ~ n d  extend over the ridge for 
somp distance darn its north slapc. Thvw cclnirnr; are 'LBO feet itl,ovra 

sea levcl and are Imated on u reitl tleposit *long n slipping plane in tl 
bnsic intrusive! rock. T h e  rein varies in ~ritltli fmm 4; to  14 inches, 
strikes K. 60" T.. dips 85' S'Ij"., and has k n  rl~velopc~1 by two short 
drifts. The mines nl-e reportwl to n v w n p  wcll in p l d  and silver, 

L'nmtihstian gmrp.--On t h r  opposite ?tide of Salmon 1 ~ k e  ralleq* 
and about 3 to 4 miles north of tlrt* I)PW Ikop clnim is located the 
Constit~ltion p u p ,  which i~ m~chPCl most ~*rsrlily h.r trnil from 
K ~ r t a  Ray, r ia Rarta m 1 ~ 1  Si~ln~on lrkw rnrl up the Salmon I ~ k e  
r~lley,  a distance of f 1 to I? n~il~s. 1It.r~ 11 r r  two trrnnels, the lower 
being at 2,000 feet elcratio~~ R H ~  130 fwt in Icnplth. In this the qtwrtt 
vein varies f m  6 inches to 4 fert in tridtll ~ n d  tmnds S. 6.;" 'IT. tn 
8 .45"  IT. with II r~rtical to GOP SIT. dip. T t  M I I ~  fill in^ R d ~ ~ a r i n g  
plane in plbbhm and ampllilxllit~ nnrP is linwl freqn~nt l~ nn lmth 
sides \pith soft ~ I I ~ P .  Trin minernls aw pyrite. r.l~nlcop~*rit~. p t l ~ t ~ ~ ,  

and h c  blende, the sr~rf~ce oxidation of the 811lphid~s k i n g  unustl- 
a I1~  pronounced. Tn the ~ H C P  of the trtnnel n tr~nmeme slipping 
plane appears to hare cut off the win.  With present conditions of 
tmnsportatfsn ft~rther development of this group does not seem 
feaqihle. 

J n d e p n d m t  p ~ t p . - T h e  Independent p u p  of two  claim^ is 
lmnted mvrml miles west of the Corrstitutian group and st the lrend 
of the glacial mIlrp of Sdmon Lake. The cl~releprnentg arp ron- 
fined to short t~rnnrls and surface strippings. On tho lower rlrtim 
a t  1,300 feet elevation the rein is 1 font wide, strikes N. 75" W., dipa 
C 5 O  ST., hns free ~ a l l r r  ~ n d  oea~rs along n shearing phne in altered 
porphyr;r (~nder;.ite), which ir included in a @nerdy much-~tltcrerl 
sedimentary carnplex. The metaUic minerals are galena, pyrite, and 



zinc blmde in a quartz and d i i t e  gangue. 'Fhe vein ia reported 
to give  rev high assay values in free gold, :It the tnrinel on the 
upper dairn, at 2,100 feet elmation, the win is I to 2 feet wide, in- 
clnding p u e ,  and strikes S. 718" W., dips 79O SW;, and is exposed 
rhiefly ~Iong  R steep gulch lending down the precipitom mountain 
slope. Tiw c m n t ~  MCTE consists nf altemd slate and gragmncke, 
rroswut by dikes of porphyry. At present these claims are too 
jnnccessible to be of p a t  value. 

Genem? nTPRen'ptim.-The claims on Gmnik Mountrtin can be 
reached most easily by trail from ICRrta Bay v ia  Karta Lake ; a longer 
nnd less sntisfndory trail leads in n northerly directibn from Hollis 
(fig. 15). Granite Mountain j s  made up aImost entireIg of massi~e 
pnnite which is remarkably homogensona and h h r n  dilres, par- 
t,iculnrly nf the siliceous ~pl i t io  varieties, The r~eins: are without 
exception quartz veins filling well-marked fracture planes in the 
ponite ; t h ~ s c  plnnes nre sharply marked and rem~rknbIy uniform in 
direction nnd thiclmess. The veins are likewise strikingly G~ilrtr 
in npprtlmnccl nnd mineral content, t.he quartz being usunly stained 
to a brown-r~d color. They are characterized by free malls, and un- 
doubtedly persist in depth. Frequently the fissures or jointing plnnes 
in the grnnitn nre f i l l ~ t l  w-itlk diabase d i k e  which have s u b q n ~ n t l y  
been frntltilwd, ant1 in thc.w spaces the minerd-bearing soltltions 
have d~pogited auriferous reins. 

Twn~rtre! grovp.--The Trenmre gonp of Ewdw or more claim 
is located on the enst side of Granite Nounta-ie a h t  I& miles from 
RMrta L n k ~ .  The de~~loprnents consist of two tunnels, the upper, 
at  1380 lwt elerration, following the vein for 450 feet* The vein 
rnriefi f m  1 to 2 feet in n.idth and follows the hanging wall of an 
altered diahnse d i k ~  mrk in the p n j k .  Ib general strike is S. 55" 
W, and i ts dip from Me to RO" SE. This vein has been traced ap the 
rno~rntain s lop along R steep pdch and owr the summit for a mile. 
fiwcIairns bring l t x n t e d  on this win alone. At the npper tunnel con- 
sideraldo om hns Imn extract4 nnd plnced ready for transportation. 
Thc m~trtllic minerals arc fm golrl, pyrite, galena, and chalcopyrite. 
The pyrite crystals at? freqamt lp co~ted with a deep-brown Justrous 
oxidation crust and the chalcop~rite ma&onalEy shows green stain- 
 in^. Movement along thc rein is indicated bp the soft mineralized 
goup, which is frqut*ntly forxnd dong the vein wdh. The country 
rock, for which the general term &' granite " is used, is a granitoid 
rock v n ~ n g  in composition from diorite to pbbm and is often 
strongly epitlotized. 

The second set of dive cIaims is located on a, depoait in a fracture 
plane, striking N. 20 E. and dipping 20" NW. Thk vein crosses 



the first vein about 500 feet e b v e  the upper tunnel and likewim 
is contained in the granite countrp rock. The width varies from 1 to 
3 feet and the values are bwer than those contained in the northwest 
s tr ihg veins. 

L'Zipper mid Czrtte~ groupn.-The Cutter p u p  of two clni~rls and 
the CIipper gmt~p of thrce c ln ia~s  are locuted 011 the east sitle of 
Granite Mountain, south of nntl nbove the Treasuro group. The 
improvements on thew cl~irns consist chiefly of ~urfarc strippinp 
~ n d  short test tunnels. The reins, nre ~ i m i l i ~ r  in appearance to  the 
Treasure veins and strike it1 p r ~ e r n l  S. 65' TFT., with n dip of GO0 
NE, They occur in panite or within diahnm [likes which intrude 
the granite. At 2,900 feet elevation the; ~ c i n  on the Clipper p u p  
is 8 inches widc nnd occurs in n clinbase dike 20 feet wide, which is 
much aItered and deconipused. At 3,040 feet elevation tho vein 
is 12 to I8 inches wide, but otherwise unchnngcd in aspect. The 
Cutter claims, 1,0a) feet to the nortli, rare practically identical in 
mpects nnd are reportal to cnrry good values in gold. 

3ucA:X:hm gt.wr~~.-The Buckhorn group of nine claims is located 
on the west slopw of Granite ?Ifountain, near the summit. The ueio, 
which hns been exploit~l by open cuts and by several tunnels, one 
at  3,101) feet, ~lev!vntion nnJ the second at 3,000 feet, occupies a fissure 
in the granite, a v e r a F  about 15 inches in width, and has been tram1 
for several miles, striking S. 5" W. and dipping 49' XE. This rein 
is similar in character to the Treasnm vein and is said to c a w  p o d  
ralnes in gold. 

L U C ~ J  f i nd  poup.-tTl~e Luck Fiud p u p  of four claims is 
lm~tcd on R vein dewsit, ~qrifc in~ N. 45" Tf. and dipping 60" SE. 
In tbc SO-fmt Z1trn1~1 tlt 2.4.5O feet eleration the rein is 1 fwt widc 
and OCC~IM ktwee~n a d i n k *  &lie and the inclosing granite. "fire 
niet.allic min~mls  are ppritr ttncl chalcopyrite. ~ r i t h  qlrertz. calcite, 
and plsqibly siderite m gangue. Well-defined p a p  mark9 the ~rnlls 
on both side?. 

Lwriy Jim pwwp.-The claims in the Luckp Jim p u p  arc? situ- 
ated neur the southam side of the swnmit of Granite Mountain and 
a m  located on a qrnartz w i n  striking N. ' 7 5 O  IF. ~ n d  dipping 40" YE. 
m d  s imit~r  in everp recrpt.ct to the other vein9 of this n m .  The 
metallic minemls are ~ltelrrl pyrite, plena.  malachite, ~ n d  azurite. 

Otlwr cErcin4n.-Other cI~imri orb t h ~  north F;ide of Crmnit~ 31oun- 
bin, near Salmon Lake, nzlm~ly tlw Gn-by g ~ n ~ l p  and the Jilnenu 
p u p ,  were not visited hp the writers, but are -id to  h locnted on 
veins s imiI~r  in chsrackr to tllone ~ l r e a d y  dcwribctl and ~ 1 - e  reported 
to c q  p d  V B ~ U ~ S  it1 gold. In this repicru the qamtion of trnns- 
portation is necesvarilp nn importnnt fartcw. and on its solution de- 
pends the future of many of these cIaims, At present profitable 
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mining, even ia a m a l l  mag, is' ~ h m t  out of the question owing to 
the inamsibility of the repion. 

CILOldOXDPLEl ROUND. 

Cholrnondcleg Sound in R deep inlet entering the east side of Prince 
of 'll'alm Islnnd. Ten mile8 from t l i ~  entrance it*di~ides into two 
long unnu, the nrwt Arm anrl tlre South Arm, wth of r r h i d ~  is 8 
rnilr~ in, lengtll. 0 1 1  its south sidc, ~ h n t  8 miles inside the entrance, 
in  Dent I-lrty, 3 miles in length ant1 1 mile wide, forming a g o d  harhr; 
~ n d  2 rnilrti east of thin iq Kitku11 b y ,  which may b entered only at 
1 1 i ~ h  ~ l l ~ r k  w~ter ,  it~l entrance beirip sl1~1low ~ n r l  oh3 ructul l);r Itidden 
i f  Spar the snttanm to the soand the mounhin dpclirities nre 
gradual mid Ileavily t i m b e d ,  wllereas from both South ant1 I\'& 
nmms the rnlley  lope^ rim nSruptPy to h i g h e ~  dtitr~des, terminating 
'in peaks 3,000 feet or more irl eleration. CEn fern of these does tirnkr 
grow above the 1,500-foott contour. A low pass 4 miles in length 
~xtends  from tile I E P H ~ ?  o f  the 'M'cqt Arm to the head of Retta Inlet, 
nnd acmw t h i ~  a Government road hw h 1 1  mnstr~~ctd, so 11s to 
form an eHny mute nf t,rnvrl and means of tr~nsportntiou for light 
freight fmnl Ketchik~n to Sulrer find Coppermonnt on the mest 
c*rwt of Prince of 11'~les Island. .t monrl p ~ s s  G rnilcs long extends 
fmni So~~tlb ,imi ~ ~ ) ~ l t l ~ w a r t l  tO tlw. hew1 of K I ~ k a s  Tnlet. This. Iww- 
ever, iil ~ ~ s c d  only by the nntivw. Still R third pas, connecting nit11 
R chain of lakes, rxtcntls from Dom  BIG^ mllthetlSt to the head of 
North ,$I-m. 

Ttlc bed-rock geoloay of t h i ~  -ion of the islancl includes alter- 
~ ~ u t i t ~ ~  b ~ n d s  of p r l s t o n e  and xericite ,whist and limeston* the lnt- 
ter nsttully altelvd to marble (1'1. I). Tltesc! nll Iiavt! a pncral S. 
:iOO 'If. strike with ntcep d i p  I ~ Y I ~ ~ I I V  indined to the northeast. In- 
vading these stratifierl formatiom are huge intrusive n i n w n  of ygnite 
HIIII  (1 iorit~, which arc e x p o d  along the north shore of the sotlnd nnd 
fo~m the mountains west of Dora n a y .  Dikes of diabasc and otlter 
prphyritic rocks noted in adjacent areas am alao pmwnt in this 
M i o n .  

The ore deposits within the area mnsist principally of nurifemr~n 
quartz veins, both in the greenstone whist rrnd along lines of brezxi~- 
tion in the limestone, the Inft~r k i n g  comparable with th0.w a t  
Dolomi to the southeast, which are described blow. Vein deposits 
rich in e l e n a  ore carrying silver values am nlrw being developed. 

G L d a t m  gnnrp.-The Gladstone property of four claims lim on 
the aoutb side of the sound, 3 miles east of the entrance to Kitkun 



Bay, and extends in an easterly direction for a mile from tidcwnter 
(BE. 16). Them were locsted in 1904, and conaiclernble prospwting 
by way of tllnnrls find open cuts has b ~ e n  <lor19 ou ~ 1 1  thc rlaims, 
t houglr na e?rte~~ai\-e devclnpl~~rats Itavo y ~ t  Imtl i~r~tlrrt film]. 

Tlw m k  e x p a l m  on thin group of clnirn~ r o ~ ~ s i ~ t  ementially of 
limmtone, which in plnrm is S~lntl~cl siIim~111s and in places 
schistose, the S ~ P I I P ~ Z I I ' R I I  lines ~ tr ik ing  N. 85" IT, Tl~e ore 1n)dirs 
consist of two or mom pat'nPl~1 quartz ledges including lnanp fr~tg- 
rnentq of the limestone rntintr-y r t ~ k ,  s~lcl nrc in pneral parallel to 
the bedding planes of the inrlwir~g I-nck, but in places cmart  them 
at small angles. Tho vcins vnry from 1 foot to 4 feet in width and 
are e x p d  nt intecvzlln fol- t \\+o C I ~ ~ I I I R  in lenpjh. 

On the GI~d~tone  So. I clainr, ROO frrt frclrt~ and 140 -fwt above tide 
water, an open cut and tu~lacl IIGI*P L ~ r w  tlriven on a 3-foot vein for XG 
feet, along which an nlterrd dialullt! tlilte nppamntl?. for~ns the hang- 

FCC. I & - A k e t r h  map sl~owlng p l l l o n m  of prospectm la rlclnlty of C h o i u I n ~ d ~ ! ~ ~  Round 
nnd D o r ~  Late .  

ing mall. This vein contnins pyrite and chnlmp~fite in n p n p i r  nf 
quartz calcite ~ n d  some gs~phite. O~le  hundred feet south of !,Ibis n 
m u d  vein 1 foot to 2 fret  wid^ has h = p m l  b~ an ope11 cnt ~t 
210 feet elevation. RipIrsr up the hill ,  at  270 feet eler~tion and 500 
feet east of the t a n r ~ l ,  the vrin hns a width of 4 feet and shows 
considerable sulpbide om. 
On Gladstone So. 2 claim the gcrt~ml enst nnd wmt strike of the 

veins gradually changes to n S. fill: 'I\'.. the dip Iwinp 85" YE. At 
400 feet eleration an c>pe~l cut expow n I;-fcmb vein for considerable 
distance aIong the strike, nntl si~nilnr slihowinp hnt-e h e n  mmle let 

v ~ s i o t ~ s  other points on this snd tlie two ntljoitlfnp claims extending 
to the summit of the divide nt 833 ffeet e l ~ r a t  inn, though it is doubt- 
ful if  snp of th- de-ts are contir~uouv for MI great R length as is 
generally supposed. 



E p a t m  grwp.-The Equator group of claims lies one-half mile 
northeast of the Gladstone poup on the muth side of CholmondeIep 
Sound (see fig. 16). This property waslocatcd in 1902, but no exten- 
sive developments harr k n  nccomplished. The principal workings 
are Imted  at  350 feet elevnt ion, a llnl f mile from tide water, and con- 
sist of n 50-foot tunnel along the  or^ hotly. VIP mineral deposit is  a 
quartz vein 3 feet wide, containing mimes and f s a p e n t s  of the in- 
closing limestone cour~try rock, s t r i k i n ~  N. GO" IT., parallel to the 
limmtone'b~ddin~ plnncs, and clipping 5fl0 SW., cutting the planes at  
o small angle. Chrlcopgrite and pyrite form the m11phide minerals, 
and the v ~ l u m  are wsentinlly in gold. The same vein has been ex- 
p o d  by open cuts at  points h i ~ h c r  up the hillside. 

Sacb c7rrim.-The Snco claim, located in 1W5, lies just below the 
Equ~tor claim, at 200 fcet elevation, on the southweat side of a gulch. 
On it a 60-foot tunnef exposes a vein deposit 4 feet in width at its 
mouth ~ n d  narrowing t o  2 inches at its face. The inclosing rock is 
a talc schist striking east and west, the trend of the vein k ing  ?u", 
45" E. with vertical dip. Scattered through the vein are ma11 masses 
of ehalcopyritc and pyrite, carrying small vnlues in #old and silv~r. 

Park Trkw and 0. K. cEdms.-Thc Park View and 0. K. prospects 
are located on the wuth side of Cholmondeley Sound, ut nn ~levntion 
of a b u t  900 feet and 14 to 2 miles from tide water. The miner111 
deposits on these claims were discovered in 1905. and have beeR de- 
veloped by d a c e  stripping and open cuts. On the Park View 
clnim a -5-foot belt of minerelizerl schist parallel with the inclosing 
schists and striking 3. 7.5" W. has h e n  exposed by an open cut and 
a pit B fect deep. This lode deposit iac lud~s  strinprs and kidneys of 
qunrtz and calcite, and chalcopyrite and pyrite a re  finely dimmi- 
nated in the reinlets and the schist. T ~ P  nverage r a l u ~  are reported 
to be low, and it is doubtful if ore mtficientlp biph in p d e  to mine 
will be found. 

OR tlte 0. K. daim, three-fourths of a mile to  tllr west, on the w& 
slope of the ridge, prnctically no work hns been done. T ~ P  deposit 
is n well-d~fined qunrtx vein striking 5. 76" 71'. and follow in^ the 
contact between a schist to the north and n limestone b l t  to the 
south. The vein is 8 to -1: feet wide md is expmcl 100 feet, in length, 
containing chalcopyrite, pyrite, qhnlerite, and small amounts of 
p l ena ,  and is mported to c n q  copper and gold. 

W~ufiingtm and Oregon cl&rma.-The Washington and Oregon 
p-te are situated on the southenst side of Kitkun Bay one-fourth 
mile from tide water. They were h t  located in 1900 as the Meggie 
JIag group, and in 1904 were ,mlocated under the above names, 
Most of the development work consists of wide open cwtg and 



has been done on the Washington claim near its junction with the 
Oregon at an elevation of 300 feet (we fg. 17) .  T h e  ore body con- 
sists of a 10-foot band of bbrcrcciated Iim~sto'ne and schist, traversed 
by a network af quartz stringtrrs and veinlets rarrying hmrrll nrno~~nts 
of sdphide ore. The strike of this l d e  deposit is ?I. 45" E., cross- 
cutting the general trend of the inclosin~ countrp rock, which is to 

.the northwest. About 200 feet east of this belt iq a \*pin deposit 9 

feet wide, striking N. 30" E. wit11 vertical dip nnd c m a t t i n g  the 
chlorite! schist country rock. In this vein pyrite, chalcopyrite, and 
sphalerite accnr, containing small mlues in gdd and silrer. 

Kid grmp,The Kid p u p  of three claims lies one-fourth miIe 
enst of the Washington claim. The property WRS originally b a t e d  
aa the Fawn p u p  and is described by Mr. Bmks in his report, but 



since his risit in 1901 little devdopment work has been done, and in 
1805 the claims were relocated as the Kid group. Greenstone schists 
with intercnlated Iin~estone beds form the country m k  and halee a 
~errrly east and rnes*, strike- with n dip 4B0 N. Three parallel quartz 
\reins striking N. -30" E. with a vertical dip h ~ v a  been prospected on 
these clnims. On claim No. 2 is a turinel 30 feet long at tirrU feet ele- 
ration, exposing a veil1 4 feet, wide, whicl~ bns been t r a d  for n con- 
siderable distanw along the surface, follomina thr principal dimtion 
of slipping planes and jointing in the country roclc. At one point it 
was crosscut IJF a diabase dike of more recent intrusion thntr the ore 
deposition. The vein is essentially qnartz, cnrrying srntlll amounts 
of ~yrite ,  ct~alcopyrite, galena? and sphnlcrite. ;"lbont 150 feet east 
of thj, tunnel is the -nil ~eirl. which is from 4 to 8 feet wide and 
outcrops  long the rrurftlce for a considernble distance. Where 
opened by st~rfsce cuts, pyrite contained in a gangue of qunxiz ~ n d  
calcite was the principd sulphide mineral. 

The third vein lies ;O feet farther east, and has been explsred by 
several open cuts, exposing a vein 6 feet in width with incllldcd f rag- 
ments of schist in \vllicll sulphide rnineraIs were finely ~Iisseminntetl. 
This win, nu t~lsc, the other tmo,  re reported to cont~in but a fr\v 
dollars in rnetal ~nlaes. 

d 2mneda a d  FP~XPIJ claa'~n~.--Tl~e Alameda and Frism rlairn9, 
which tt re also unttr.r.eInped prwspw t s  represent relwnt ions of the 
Ton1 R ( q  cla.ims 5-0s. 1 itrld 2, tin? situnted along s g ~ ~ l c h  one-he1 f 
mile from tide yeter and 1 mile s~ut~l~east  of the Washington daim.  
On tlre Xlrrrneda claim, a t  750 ftet elevtltion, is a vein deposit 4 feet 
it1 width striking rlorth nnd aoutl~ with a dip of 50" east, ~ n d  at  850 
feet. elevation the same vein is cxpos~tI on tbe east b ~ n k  af the gulclt. 
The deposit was essentiallp of q i ~ ~ ~ l - h ,  containing r e v  little minerill. 
nnd is mid to b low in gold vnllre. At l.(XHI fwt elevation, nn the 
Frisro daim, a 18-foot vein depasi t striking north ant1 sonth has Lecn 
opetwed hy a srnrfrice  trend^, and in the vein tl1.e indudetl fmpnents 
of the n:hid, and linlestone m n n t ~  roclr, nar? snknlaI1: pnrtic.les of pyrite. 
Tha vein is said to ca- but R few dollam in ~ I I A  vttlu~s. Al~mt. 
t,llis claim, at L,O,5O feet elevation, on the divide b~tween J<itk~ln H,lp 
nntl Dolorn1 or Johnson PnIet, n dightly minernlized lotle deposit 30 
feet in width is e x p o 4  and foms  a small ricip protrnding n h v e  
tlre did .  This is nlso reported to be of ton low grade to minr. 

C~oerrrrn grorrp.-Thirr p n p  embraces sixteen cln ims esh~ldi l ig  1 
mile inland from the ~ 1 1 t h  end of ICitkun Bay. They were first 
lwrtetl i t 1  1899 nnd a re  d ~ w r i h d  by Mr. Brooks, who {{sited the loral- 
ity in 1901, at whicll time energetic ile~elopm~nts mere king  od- 
ranted. Sinw 1902 operiltions have been alqwnded. At a point 600 
k t  in elevation and three-fourths mile from the bay is the Croesus 
tunnel, 380 feet in length. This follows a quartz v& varying from a 



width of 4 feet at the mouth la 4 incbes in width at the face of the 
tunnel and striking sosouth with a dip of 85" E. The country rock is a 
greenstone schist nlternnting with U s  of limestone md striking 1. 
70" 1T. with a dip YO0 SE. .tbove this tunnel at 7jl) feet. elevation 
a e n d  tunnel 13.5 feet long has k n  driven along the smme quartz 
rein, though in this the width of the vein mas rnlrcll smaller, vaqing 
from 2 to 8 inches. Rich om is reportd to have k n  t~ken from this 
win. but the pay streaks n r e  small and in pram were fnulted, thus 
discomging further developments. -4h11t a half mile southwest of 
thaw workings is the San Juan claim, on which nt n. point 500 feet in 
elevation a c m u t  tuanel 320 feet in lengtl~ 1 1 ~ s  been driven in a S. 
6.5" E. dimtion, and nbow this a w o n d  tt~nnel 20 feet long has been 
driven, though in neither tunnel was ore exposad. At 680 feet in 
elevation a quartz vein Ci feet wide striking 'S. 20° W. with a dip 30" 
YE. Some high assays haw been obtai~~erl from the ore in this vein, 
but its average value: is lor. Other prospects havc h n  located in 
this vicinity on similar win cleponits, but these were not visited by the 
mitars. 

PEOBPECTB AT THE HEAD OF WRA RAT. 

Gem,rd deecl.eptb~i.-Dora Bag is n nnrrow inlet 3 miles long on 
the muth side of Cholmondeley Soontl (fig. I(;). AS its head a 
drea~n one-Iielf mile long connects with t l  lnke 13 tnilm long, anti at 
the hetlcl trf the lake the mining piwpect nre l oca t~ l .  T h w  tnap 
HISO IF reached by n trail froel the heat1 of Sort11 .inn. 'rlie linte- 
 tones and .whist constitute the principal 1 ~ 1 - m c k  cxposblrps within 
Illis nrea, nntl on the west sitls of f l w  h y  t l l~se  nlrb intrt~derl by n 
wide rrea of granite. which also forms the WM shore of Dora 1 ,ak~.  
The n~inerrll dpposits are veins in tEw l im~tone nnct whist. rind con- 
Inin \nll~w principilp ia 5iErnl- nnd l a d  with only small va l t~~n  in 
gold. t lrca uw ~ I I ~ I - I P I H I S  Iwiug plena. sphnleri te, pyrite, und dlnl- 
crhpprf te. 

I,nJ?! of t h  Luke group,Tbe Lady of tlhe 1~1ke claiwo, thme in 
1211, ure 1wt1 terl just a h r r  ~ I I P  wiitl~mest earl of 1)nra Lnke 13 miles 
from the bnp. At 220 feet elemtion n crosscot tunnel OH feet long 
tlnderclltv a rein &posit 3 to 8 feet wide along B plane of Isreceis- 
tion in the calcite-srhist c o l ~ n t ~  rock. At its otltci-ap GO feet nbov~ 
the trrn~lel the vein 1111s heen opened by s ~ ~ r f n t s e  trenches n l o n ~  its 
strike, which is h'. 10" 1V. mi tlt n clip 50" SW., pnrallcl to the hdilinp 
p l ~ n e s  nf the indosing limestnne country rick. Thr conteined min- 
~rrmls arp plena and splralerite, with some pyrite and chalcop~rite. 
R I ~ ( I  tho V L ~ I ~ P H  contained nre jn gold and silver. S o  work has  k t 1  

done during the last f ~ w  yca1.s on this property- 
Ortgm. mid Idulrrr r7uh~.-Tlie O r e p  and Idaho p r o s e s  were 

originally located aw the Frim glkoup in 1849, and in 1903 were relo- 



cated under the above names. They am situated just south of the 
Lady of the J A B  p u p  and half a mile from the wastern end of 
Mineral Lake, tributaq to Xorth -4ma The rock exposures consist 
af decomposed and slightly minemlized schist striking ?3.C10° W. and 
dipping 70" SW. The ore body is a well-defined vein deposit 3 feet 
in width striking E. 2Qa E. with a dip TO8 SE., and foElows the 150- 
fmt contour of the mountain slope for seveml hundred feet. It has 
been dewloped by pits and open cuts and contains spha'lerite, pyrite 
with some galena, and .ehnlcupyrita The ore body is not large and 
the d a e s  are said to average but R few donam. 

UOMIII. - .  
G m l  dea&ption.-Dolomi i~ a small mining town at the head 

of a mall bay on the north side of Johnson IdeS which has its en- 
trttnce south of Cholmondeley Sound. Tributary to t.his bay rare two 
broad, low-lying valleys occupied by lakes, the one trending to the 
north and the other to the west. Tbe surrounding mounhins am rela- 
tively low, with gradual dopes denwly wooded to their summits. 

The rock exposures are the mntinuation of f he limestone and =hid 
bdts exposed in Cholmonddey Sound to the north and having an 
east and west strike (see PI. I). The rock h d s  at this point ap 
d o d y  folded, and the limestones are rtltsred to marble,' which is 
often banded blue in color and siliceous. The schists are made up 
principally of greendone rriaterial, chiefly jnduratcd tuffs, ~ m d  intet- 
bedded with them are mricite and argzllite schists. Xumemus dikes 
of diabase intrude these rock beds as well as the ore deposits. 

The ore. bodies are typieal examples of the breccia veins and usual- 
Iy strike parallel to the general s t m c t d  planes of the ~ltered lime- 
stone and siliceous schist country m k  dong  these plnnee the min- 
~rrrl mlutiona have circulated, depositing quartz and varin~ts metallic 
s~zlphide minerals, which together form the cementing material of the 
bre~iated limestone fragments These included rock frqments, AS 

well as the indosjng wall rock, are Iergely replaced by the ore-bear- 
ing minerals. These deposits vary fmm 2 to 10 feet in width and are 
often traceable for 1,000 feet or more. The minerals contained are 
h e  gold, t&mhedrite, plena, sphderite, chalcopyrite, and pyrite, 
with quartz and calcite as gangue. At the surfaceexptlfes the tet- 
rabedlite and chalcopyrite are in some ingtances altered to  malachite 
and axt~rite, which tinge the veins with characteristic and blue 
colors. In. this type of deposit the richer ore pnerally occurs h the 
form of shoots within tbe; vein, pitching at an angle to its dip. Of 
the many veins that have been pmspc-ted, the VaIpsmiso, Pad, Ama- 
zon, and Golden Il'leece am best known. Since 1898 prospecting has 
been done in lthis viciaitg; md a vast nnmber of claims have been lo- 



atsd and partially devsloped, but only t h m  pmperti~ on which the 
larger om bodies have been exploited will be dmribed in the follow- 
ing paps.  Fmrn two mines, the Valpamiso and Golden Fleece, R 
small production of high-pde ore mas made in former yoam, hilt of 
Ia'e mining progress has been retarded by litigation. But this diffi- 
culty is mid to haas rccently h e n  overcome. 

Vdparako group-The Val pamiso group of claims includes wv- 
era1 locations along the north side of T'at~l IJakc, fmm 1 to 2 miles 
from Dolomi, and are wnnccterl with the head of the hay by a ~urfnce 
tramway (fig. 18). The principal development work ha4 been ad- 
vanced on the Valparaiso claims Nos. 1 and 2, and on the Paul and 

ko.  lS.-&&h map 8bWng mhm and pmspectm near Dolomi. hlnm of Walm laland 

J&e claims. The Valpamiso claims RR lmnted from 80 to 100 
feet ~bovr! and one-fourth mile from the northwmt end of Pan1 
bake; the workings consist of  two shafts 150 and 225 feet in depth, 
from the latter of which 90,150, and 200 fmt Few la have been extended 
along the vein 176,350, and 250 feet., respcctive2y, in length. On the 
Paul md Jessie claims, along the north shore of Paul Lake, wv~rrtl 
shafts have been wlnk from 10 to 60 feet, following the veins, m d  
various cuts expose the om body along the surface. The Valparmiso 
vein is pmbaMp the largest and mast extensive of the ore badies that 
have been discovered in this =&ion. It has ken tramd mveral thou- 
sand fet and a n r a g s  from 4 to 10 feet in width. ' 'It hns s X. 5Sa W. 



trend md d i p  90° to 6Ue NE., the variation king due to the folding 
and flexing of  the inclming Iirnwtnne heds, with which the win i s  
in geneml parallel. Tnkcn n R  wholr. the win is of rnod~rete p d ~  
ow. bt~k sercrnl om sI:11mfs contninil~g hip11 Y~EIIIW hhse k e n  fcr~ind in 
it, and from I he mnin ~ h n f t  on dni~rl Xo. 1 A considcmblc ~mounk of 
this  or^ has hen mined. The fr~llowing figuw pr~wnts n cros .WC- 

tion and plhn of thr ow ~hmt in this vein 11s expuwcl a t  thew work- 
in* (fig, 19)). The are sls~lmt is  confinetl to tha foot wtlll, and pitclrp.. 
60" SE. The mntm! rmrtjon of ~ I I P  w i n  is m n d ~  up of Iim~Pltone 
b d a  in n quartz matrix, nnd 011 1mth the font nnd hnugulg i1-~11 
sides it is defined lrp veins of massive qns?b.  Slipping planen nlong 
which @lip matter is ])msrnt ~ v c m  o ~ m r v d  Pdri king pamllel wi t l l  
t h ~  vein. The ore mininels ere tetrahedrite cmrryinp f r e p  pold. CIIAI- 
mpyrit~. nnt1 wme pyrit~, 

T ~ P  veins exposed on the Pan1 and ,Jessie cIPlima ~m s imi l~r  tr, t l r ~  
Valp~raim win und have fairly well-defined ~t*r.nEls The prir~ripal 
rein, which has been dev~loped on h t h  of the clairna, ~ l r i k ~ s  S. 70" 
W. and dips 35" SE. It varies from 3 to 8 feet in width and fnllnwa 
the p n e r ~ l  trend of the inclosing limcstmr. It ia tsnvcwtl h!. 
dipping planes, ~ h o h ~  that a deformation of the vein hns tnk~n 
place since its d ~ p i t i o n .  Hot11 in Ithe vein nnd iri the cor~ntry rrock 
mrlphide minerals nre finely diseminated nnd occur in smsll rnauwpl 
throt~ghont the ~*ein. The minerals o k r v ~ d  art! frw pold. pprite, 
chelcnpprite, t~tmhdrite, palcnn, and sphnlerite, nnd m t  the aurfsre 
malachite. ~ m r i t ~ .  and limonite are iprwent. 

Amazon claim-The . b w n  claim is Imt4 nbotlC 1 mile north 
of Dolomi and w& of J o b  Creek (fig. IW. The country rock is  
'a calc schist striking X. as5" E. with a clip of 50" 371'. The deposit 
is a breoeia vein from 5 to 10 feet in width, which is parallel to tha 



lmdding plane. The developments mnsist of an inclined shaft 125 
feet deep and at a point 50 feet b ~ l o w  the srlrface u drift extended 
80 feet to each side. T ~ P  ore is nf selativcl~. low grade, 

Balmon claim.-This dnim is I ~ n t r d  on the \rest side of John 
Creek one-fourth mile north uf Dalami {fig. 18) .  The ore at this 
point is i n d o d  in n greens ton^ schist nntl cwnsis2.s of a h m i a  vein 
averaaing 5 to I5 feet in width. striking S. 80" Mr. and exposed for 
300 fwt in length b~ open cuts anrl sh~l low pit% The surface ex- 
posures of this deposit nrc I I I I E C ~  oxidized, the origin~1 snlplude 
minerals being pyrite nncl rhnlrapprit c. Mnterinl from t l ~ a  o x i d i ~ ~ d  
portion subjected to pan tests ;r.ieltlerl colors of gold. 

Beuvfy rlnima.-The Hcnrtty gror~p of two d~irna  lies one-half 
mile north of Dolotni on fhp  wst  f i i c ? ~  of John Cm~k,  tha lower claim 
crossing to the west side of t l r ~  C ~ C C ~ <  ( w e  fig. 18). A quartz vein 4 
to t i  fwt wide striking S. 20" E. nnd dipping 4s0 SE. constitrrtes the 
are W p .  This t r a r e m  n limestone belt striking Y. 30" W. and has 
heen traced for nparl? 1.W feet, h i n p  elrpost?tl on claim No. 2 bp 
two irlclinwl s l ~ ~ f f s  50 fwt nntl rd feet in depth and on claim No. 1 
by a 16foot sl~nft .  On tllc enst ~ i d r  of the lntter cIaim mother vein 
deposit 2 feet in n-idth pnmllels the lsrlding plane of the limestone. 
hrlt has only h e n  expwecl l y  nn npn cat, The minerals cont~incd 
erc tetr~ herfritc, chnlmpgrit~, nnd p.wite, with moll amounts of mah- 
chitc nnd nearite PS~)OSNI on the s~~rface, 

Fort~rw rlflim.-Thn Fortune r1nim.s bcfin I00 yards belam tlre 
~nolllh of Jnrn~s I ~ k r  ant1 cdcntl northwest dong the mntl~west 
shorn of the Inke. The r n ~ ~ n l q  mck is A graphitic schist with incfndcd 
bands of bluc limwtone. Tl~e  ore M y  is n l ~ l e  deposit striking 8. 
GOo TI'. nncl dipping 35" SE. nnd is SO feet or mom in width including 
quartz veins from 1 foot to I fcef in rridth. Slipping planw are of 
cnomrnon occtlrrenoe tllmaghont fhe d e d t ,  nnrl in places it is math 
fmcblred. Ch~lcopprit~ and pyrite are the principal minernle that 
mci~r. I ' h e  rlev~lopments consist of shallow ~1;hafts nnd open cub ancl 
do not exceed in amount the annual aswssrnent requirements. 

A7pAa grm4p.-The Alpl~a claims, three in nrunber, nre lmted 
hetween 300 and 400 feet elevgtion on the rnormtain 19 mil- from 
Dolomi nnd haIf n  mil^ east of James Lake (we fir. 1 8 ) .  The prin- 
ripal ore body developed consists of a vein deposit 5 feet in width. 
which has been traced for nearly 2,000 feet, in Imgth. The rwk 
fornation consists of a handed limestone, in plac~s schistom and 
much folded, striking N* bQO IT. The vein has a north end ~011th 
strike m d  dips 45" TV. and cmtains pyrik and chalcopyrite with 
' .ma l l  values iq gold. The development work comiata of open cuts 
nnd a shaft 35 feet deep. 

Go7en Fleew ifmcp.-The Golden Fleece property, which repre- 
mts one of the asrliest locations in the  region, lies on the north snd 
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of J n m  Lake 2 miles h m  tide water (see fig. 18). A $stamp 
mill mas erected on the property in 1901 and a tramway built from 
the low~r end of the lake to the wharf at Dolomi The nine de- 
selopment.s, which wem actively advanced in 1901-2, consist of two 
long ttmnels, each 200 feet in length, and from them stopes and 
w i i m  h w e  keen gunk on the ore body. Early in i905 work on *is 
property was suspended md since that time no attempt has been 
rnade tn opemte thia mine. 

The one dcpasits am irregular lenm ~Iightly cutting the bedding 
planes of thr inclosing limestone and v&ying from a fraction of n 
foot to R feet or more in width. The strike of these irremlar de- 
posits is northeasterly, the dip being 46" SE. A peculiar and ad- 
vantaffwua feature of this mine is the occurrence of several limastonc! 
rsverns which in places follow the mineral deposit. C m w u t t i n ~  
both the limatone and the are Mia am diabam dikes which are 
of mom m n t  intn~sinn than the ore deposit. The ore consists of 
free gold with tetr~heclrite and pyrite, the grade on a whole being 
moderate. 

PP(rrrPAm OX WN'JTR R?DlE OF AORTR UlE. 

On the ~011th sida of North A m  waeral gswp of claims have 
heen located an thc mountain slope 1 b '2 miles from tha shore, bnS 
with the exception of nnnual. rtmmnent work the developments have 
hen d i ~ h t  (we fig. 7). 

The I'restlakcr proup canaids of three claims, the Little h i s ,  the 
nlue Rird, nnd tho Hommtnkc, loarted in 1Mil. On the Little Annis 
claim, rlt 1,200 feet e.l~vntion, quartz &ringer veins occur in granite 
near its C O I I ~ A C ~  wit11 R whist twlt and have k n  expwed near its 
contact by several open c r t t ~  Tho vein3 strike h'. 30° 3;. and dip 70" 
SE. ; the? are variable in width, contain pyrite in small amounts, and 
a re  rcportpd tu mrry low values in gold. At 1300 feet elevntion, on 
tlia R l l ~ e  Rird claim, which has been relocated and is now called t h e  
Sleepy F:ge claim, R. shaft 40 feet deep has heen sunk on a bedded vein 
in rnine~~liz~d schid., striking 3. 60" W. end dipping 65" SMT. The 
metn1Iic minerals am p l c n ~ ,  zinc hlende, pyrite, and ocxasional parti- 
cles of free gold, in a Vnme of quartz md p p h i t a  The schist 

. formation banded and v a r k  frofrom phpllits to green chlorite schist. 
The vein ia reporter1 to carry hi& valz~m in gold and mn b traced 
for A consider~ble di-m The main quartz vein shows evidence 

Z 
of having been fractured and recemented by later quartz fillings. 
The dev~loprnonts on this paup of rlsims, however, hare not yet 
p r o g r e d  sufficiently to ex- ore M i e s  of any extent or p a t  
promise. 

.?c'orthwest of the Westlake group and nearer the shore is the Rope 
claim, on wsch la pysitifmus quartz vein h a  b e n  d i m v e d  foh- 



IovFing slipping planes i n  chlorite schist. The vein is irregnlar in 
width and direction and hns bee71 investipted hp means of a tunnel 
a t  450 feeteIevation and nbo11C 80 f ~ e t  in length. Kot far from the 
hone1 a large intrusive g~nnito mass invades the chlorite schist. 
These claims WPW visited nr~d rlesrrilwl hy Mr. Brooks in 1901, and 
but little work has been nc~ompli9hed on them since that time. 

The only g d r t  rlcpmits M fnr t l i s twvr t~d  on GI-avintl IelanrI am 
nlor~g its eartPnl slrotr oppsite Pennwk Island. This portion is 
made up of the p l a t r n l ~  wl~ists wit b interstratified slate beds strik- 
ing X. 50" V. and dipping GO" SE. Tl~ese are intruded by occasional 
dikes of dinbase striking i~pproximatelp north and wnth, which crass- 
cut tho ore deposits. 'Jhc ore ljdiw are both win deposits and lode 
deposits, the latter ]wing the nm? important. The lodes mnsisk of 
,Rn impregnation of sulphide min~mls and fl1iag-s of qllartz in 
the farm of veinlets along b e d s  of altered p n s t a n e  schist. This 
char~ctcr of ~nirleralization extends frci~l-i ii to 30 feet in width ant1 
is often traceable fo r  u few thousand feet aIong the trend of the 
Fiehist. Such lodes map be readily recognized on the surface by the 
blenched nppenrance of t h e  rocks caused In part by the decomposition 
of the sulphida rninernls. The principal ruetallic mineral i~ pyrite, 
disseminated in the form of small, bright cubes and contained i ~ i  both 
the quartz reinlets and the schist in nrno~tnts rarying from 2 to 4 
per cent. The presence of dipping planes and narrow seams, usually 
transverse to the schistosity, which are often filled with quartz con- 
tnining the mlplLide rninemls plena and sphaierite, indicates an in- 
jwt ion of mineralizing solutions sl~bscquent to thfi main period of 
ow deposition. Gold is also present in these later wins in mall 
risibI6 particles. 

WLDFITWA+I OEOWP. 

R i h f  ion. ITRCZ de r e l o p e n  t.-The Goldstr~arn ~ E I I I I I  of six c ~ a k s ,  
the property of the Eking Consolidaterl 3ijni1lg C'ompnny, is situated 
clos~, ta tide water on the enst -title of G r ~ r i n l ~  Islanil 3 miks south 
of ICetcl&m~. The presence of ~nineml rleposi ts  outcropping along 
the shore at this locality hm +n known sinm 1897, ancl rarious at- 
tempts have been made to develop them, bnt wit11 little s~ccess. The 
principal work was done in 1903. when rt :,-stamp mill was installed, 
a shaft was sunk, nnd drifts were extcnd~d dong the ore M y .  Small 
developments were accomplid~~J the following two yec.eam, and the 
values reco~el-ed from the orr nlined ~ t l d  tmated in the stamp mill 
a1.e reported to bare defrayed all  deveiopmcnt eqxnses. h 1908 

4064-Bull. 337--0%--15 
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tlic Irvitlg Consolidated Mining Company was organized and larger 
operations were begun, The present de~elopments consist of a shafi 
115 feet in depth, from which two levels 50 and 10fl feet below the 
surfuw haw been extended and about 403 feet of drifting and m- 
cutting has been accomplisl~d. From the stopes in the ore body 
3,000 tons of are are reported to have Imn mined. At other points on 
each of the two adjoining claims to the southeast belonging to the 
mnle campany a .%-foot shaft has been sunk and open cnts and 
trenches ~ R W  hen made along the ore bodies Ilsides the 5-st~rnp 
mill a w h r f  has been bnilt and svertll hnildinp erected. 

Ore bndieer.-Tma l d e  deposits occur at  this mine, both driking 
~ I I M I I P I  with the schistmit~ of the inclosing ruck a11d Iwing separ~tect 
by R belt of unminpra1ized schist 90 feet in width. The country rock 
is n wllist OC variable character, made LIP of both igneous and sedi- 
mentary mnterial? tile. predominant varieties being chlorite, talc, and 
quartz-wrici te whist. The main deposit, on which the principal de- 
velopments have been advanced, bas n width of 4 10 8 feet and is 
traceable 1,000 fect or more in length. Though the lodes a re  miner- 
alized throi~ghotit, the values are confined to  an ore shoot pitching 60° 
SE. in the lode exposed at the top of the shaft. This is ex@ in 
both the 50- and 100-foot lesds for 60 to 80 feet in length, R R ~  f m  
it a large portion of the ore has h e n  mined. Tt is reported that l~ts 
in 1906 another am shoot h d  been opened on the 100-foot level by a 
drift extending northwest from the shsft, The principal minerds 
con txined in the ore from this d e p i t  are pyrite, chalcopyrite, galenn 
sphalerite, and some amnopprite. The gold occurs native, msod- 
ated with the anlphides and qmrts seams in small particleq ~ n d  
along slipping p l ~ ~ l e s  and cracks in the form of thin flakes, In the 
mine workings an altered tliabase dike several feet wide has been 
enco~mtered rroswuttin~ t l~r OPP body and driking B. 20" 11'. with tr 

<Lip of 75" YE, Qt~artz stringers barren of minerd mere observed to 
intersect th is dike, and tllese snd the dike are younger than the pen- 
era1 miner~hation of the schists and apparently of more recent in- 
trnsion than the second perid of mineralization represented by the 
quartz seams carrying p l e n n  and sphalerite. On the second lode 
deposit, 100 feet southwest, is a macll wider ore body exposed across 
tt width of 40 feet and for wwrsl I~undred feet in length, T31e Ilsag- 
ing- and foot-mall sides of this lode aw defined by bands of heavily 
mineralized rock 8 to 14 feet wide, the centml portion b i g  corn- 
posed of but slightly mineraIi~Rd schist. A SO-foot sbdt hm been 
sunk on the foot-wall portion of the Ide, but the ore developed car- 
ries only small ralues in gold. The possible continuation of this 
deposit hns also been prospected on the adjoining claim to the south- 
east. bp a 50-foot shaft and surface trenches. 
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The H e h a n  grolig consists of five claims which start a t  a point 
on the shore 1 mile south of the Gtoldstre~m mine and extend north- 
westerly up the eastern slope of the island. Close to  the beach is a 
60:foot shaft wit11 drifts 38 feet in length exposing a lode deposit 8 
feet in width. At a point half a mile to the northwest a second shaft 
has been sunk 50 feet on a similar lode deposit, though at this point 
but a small amount of mineralization was observed. NQ work has 
been done on t h w  claims during the last few years. 

MOONSHINE GROUP. 

Ths two claims which comprise the Moonshine ,amup are locntml 
one-fourth miIe south of the Hechan group. The ore bodies on t.heso 
claims ennsisf of two parallel rein deposits striking northwest, the one 
18 feet and the other G feet wide, separated by 30 feet. The country 
rock is made up of black and altered greens ton^ schist. On the largwr 
vein is an open cut 30 feet long. and on the smaller vein a ahaft 19 
feet deep has been sunk. So work has been advanced on these <It?- 
posits during the Inst fern years and tile nre is apparendy of too low 
a grade to ellcourage further clevelopn~ents. 

Annette Island lies jnst south of Gravina Island and illclurler an 
ares of 133 square miles. The easkern and central parts of the island 
are abrupt a ~ d  monntaino~~s~ the highest summit being Mount Ton- 
g a ~ ,  with an elevat,ion of 3,684 feet; the mest  coast of the isls~nd js 
low and flat and is fringed by dangero~is reefs. The only viUag on 
the islaad is the thriving Indian set,tlen~ent MetlakatIa, which is 
~mique in Inany ways and owes its existence and present proeperity 
m~tirely to Mr. IVilliam Dunc~u~.  whose n c t i ~ e  life has all beel prac- 
tically devoted to the uplifting arld education of this tribe of hdinns. 
The results he has ~t~tained and the high plane of civilizatiorl ta vhicl~ 
he has brought these untaught Indians are most creditable, and, as ari 
cmrnpIe of devotion and self-sacrifice, his work will ever remain on 
unparalleled achievement in the annals of the pioneer lifa of Ala~lm. 
By act of Congress Annette Idnnd was reserved for the exclusive - 

use of the Indians under Mr. Duncan. At the time when this act was 
passed little mas h o w n  of the mincr~ l  resources of this country, 
slthaugl~ prospectors had already located claims on ttie east side of 
this island and developed them to some extent. On the passage of 
this law these prospdors were banished from the island and further 
prospecting prohibited, the object in view being to isolate the In-  
dians ~ n d  remove them from the influence of the whites xs much as 
possible. In the course of yedrs the Indians haye sIlomn themselves 
independent and capable to cape with the ahite men in their chosen 



field of activity. With the exception of Metlakatla, the idanrl is 
uninhabited and is hnefiting neitl~er Indian nor white man. Kn 
his report on this district Mr. B m k s  a presented R broad ~ i e w  of the 
case and suggested that the eastern mountainous half of the island 
be w-pried to prospctors and mining men, t o  whom much of the de- 
relopm~nt of this trpion is d a ~ ,  The Indians by natura do not talre 
kindly to prospecting ~ n d  mining and have given no indicatipn that 
they --ill ever use in any way the eastern half of the island, which 
has little or no value from sn @c111tural standpoint. To reIwse 
thp. l ~ n d  B special sct of Cnnprnsii will be nwem;sary, and even then it 
i n  not certain that mineral deposits of p n t  value will 138 discovered. 
However., nbunrlant evident:e of mincraliz~tion and small deposits of 
high-pride ore were observed on the island by the writers. 

The geology of the islnnd i s  mprssenled in n general wag on tho 
]nap (Pl. 11). The centrnl portion is composed of i n t r u ~ i ~ e  gr~nitic 
rnliws and is surrounded by P~leozoic limestonc~, schists. and slates, 
and ~ l w g  tha eastern shore the l~ctter are overlain by p n s t ~ n e s  
with interstratified slate beds Along the wntheastem shore, hoth in 
f h ~  grnnjte md the iscbists, art! vein deposits in which pprite, cbfiI- 
copyrite. and some galena were noid. Mnny of t h e  were located 
and prospted in former years. TTein ileporiits and ore pockets m n r -  
ping in limestone belt werc developed to considerable extent at  a 
point 2 miles f ~ o m  tide water on the south side nf a lake on the east 
&de of the idand. These veins are mn11 and of no p a t  estenk, 
being less than a foot in width m d  less than 100 feet in length. Sev- 
em1 .of t h w  deposits, wme of mhich are mere pwkets, have been 
e x p o d  open cuts. They contain much t~tmhedrite and some 
cl~aImpyrite, and are stid to carry high ~ t l l u ~ s  in both gold and silver. 
Wu the ewst side of this lnke is a hand of rnincralized whist, conittin- 
inp rhalmppite nnd pyrite, which, howrver. h ~ n  not h e n  claveloped 
wad is mid to carry low vrilues in coppr and golrl.. 

s ~ r t h  of these deposih, abaut a milr f rm tidr water, quartz veins 
were olmrved in the schist -adjacent to the panite and in a few 
instanms in the granite. These fire well dcfincd on the surface ailcl 
rary from f foot to 4 feet in ~ c l t h .  Tl~cy contain practically no 
sirIpI~ide mimmls, and are said to cnrrylow values in p ld .  

M i ~ ~ i r l ~  developments and prospecting httws been at  11 standstill 
h i l l r t ~  this  island was mtide an I n r i i ~ l ~  renervttticm. rind the alwvtl 
p1~3q)ects and deposits, though worthy a€ fr~rther investigation, have 
~ I I  idle. 

DALL IS-. 

(Een~rarl d~acw$tiola.--Dsll Island is nn irregular mmclllntainou~l lnnrl 
etrip, nhout 4 0  miles in length, lying southwest of Prince of n'nles 
T ~ l n n d .  wi th  m m m i t ~  a~eraQinp fmm 1,501! to 3.000 fwt in altitzrde. 

- -  - -  

a Rrooks, L H., Prof. Paper U. J., GmE. Survey No. I, 1801, p p  108-108, 
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I t  is mrde trp ewntinlly of whist, lirnsstone, and occasiowl narrow 
Eelts of prwnite. nll of wllicll llztre a north~\.esterly trend and traverse 
the is ln~~tl  nt nri unglc t c ~  its princip21l nsis. Prospecting has nut 
been viprous in conqrrence nf its isolated position, and its ocean- 
ward c o ~ s t  is known b r ~  only H ~ P W  of the more persivknt gold seekers. 

Dakoo Zllrrhrn pro~peck.-The pri ncipaI prospects on Da11 Island 
are located st tire south end at Dakw Harbor, .3 rniles northeast of 
Cape Muzon, on the Elk and Virenin claims. The ore bodies are 
both auri ferozis qlrurtz veins ancl Iw Its nf schist inlprepated with 
goltl-baring sulphidcs. On thc Elk group, which is  situated only a 
sliort distance from tide water, two t unnpls have been driven 200 nnd 
265 feet in Iea,mtli. a t  HI1 nrcd 450 fret elevation; respectivelely. The 
deposit is exposed only in the upper tunnel and by several open cuts, 
It consists of R belt. uf t1ccompow;erl schist, and ncross n width. of 50 
feet or marc this is reported to G R I T ~  sllficient taalties in gold to make 
law-grade ure. 'rlie virgin it^ p u p  lies nortl~wcst; of the Elk at an 
altitude of 300 feet, 13 miles from tide water, Bandy of mineralized 
sclulist also oacur an this property, but the principal ore bodies are 
quartz veins varying from narrow stringers to veins 10 fwt in '~'c*idth. 
They are expowd try two shafts Jrs~ thim 20 feet in depth and by 
short t,unnels located in n nnrrolv c r ~ e k  cnnyun. The country mclr is 
a weatllerod nn~phibole wllist interkldecl with narrow bands of crys- 
talline limestone. The gold vaiues are ~~wciated  with payrite, chalco- 
pyrite, and gn,lena, m.nd bro said to be higher than those contained in 
'the Elk lode. 

Mo?lnd Vssta pro~pe~t8.-"rhe Mount Vesta p u p  of claims, a prop- 
erty of the dlaske 1ntlust;rinI Company, is located on the northeast- 
~ r n  sIrrpe of Mount festu, about a mile from Mount Vesta Hwrlmr. 
The min~ml  occvn in small warns or vcinlets a few inclres in width 
and separated by wide arms rrf rr-~tnllincl limestone. The ore is of 
31igll grade and cornpod e n t i a l l y  of tctrahcdrite ( p y  coppeer) 
and chalcopyrite with plena  ant1 splraleritn Tlie mine workinp nre: 
riturrt~d between 6 0  rind 800 feet in elevation. anti consist bf opcri 
cuts and a tunnel FIO feet in length. Many other prospects have bwn 
located along the east cnaat of Llall Island, though no i~nprnvutlientr 
of importance have been made on thcm, 

BkKER IBLAWD. 

Baker Island is one of the sm~ller senwercl rnounhinm~s lsnd 
masses off the west mad- of Prince of Wales Idanrl, ltnd north o f  
Dall Island (see PI. I). Its western side is cornposed of n granite 
helt intruding argilbceuus schists, which lie to the enst, striking north- 
~venterlp and dipping northeast. The rock exposllrcs arolind the enst 
s i d ~  of the islantl are mainly of greendone lava and tuff lwls wirll 
some iuterstratiiied argillites. 



b d j n c e ~ ~ t  to Part htonio ,  in Zllr central portion of the island, 
deposits consisting of small quartz veinlets in the granite and the 
adjacent ~~'Ilists halve been located and prospected to  some extent. 

The prineipd prospect is located on the north side of the bay at 
about 300 feet elevation. Here quartz veinlets carrying some e lena ,  
sphalerite, and pyrite hclosed in the argillaceens schists have been 
~xposecl by open cuts, and the ore i s  said to cawy high values, though 
the; amount developed is small. Near the entrance to San Antonio 
Bay several parallel quafix veins are exposed along the shore in- 
closed in the granite and containing small amounts of pyrite. They 
have not hen developed, nnd the values contained are said to 
13c low. 

W O E W ~ K I  Isurn. 

Gerke~al d~8mition.-Woewodski Island I ies bet ween the gout11 
end of Wrangell Earrows and the entrace t o  Duncan Cannl and is 
separated from IZuprennof Tslnnct to the north by Beecher Pass. It 
is a relatively low-lying land mass from 8 to 4 milea in width and 5$ 
miles in length, and is heavily timbered to the mountain tops. Geo- 
logically the island is trammed I I ~  the date-greenstone belt striking 
northwest nnd intruded by diorite bathotiihs in a small aren in the 
northeast section of the island. A Iarge number of mining claims 
are located along both the east and west shores of the island and n 
large amount of development work h s  h e n  done, tho~igh none of 
the properties have reached the producing st,xge* The ore bodies 
are principally vein deposits containing essentially gold values and 
incIn~d  in the date greenstone count? rock. 

ITuttk group.-The Hattie group of claims, the property of the 
Olympic Mining C.ompany, is sitnated close im totide watw wl the 
snuthwest side o f  IFroewodski Island (see fig. 20) .  ?%e claims w p r ~  
first located in 1900, and in 1901 active developments began nncl 
progressed until the end of 1903. In 190% operations were s~mpendrd 
and the  property was idle until the; summer of 1907, when small 
rlevelupinents were again in progress. The surface rlevelopments 
consist of a wl~arf ,  connected by R tramway 1,000 feet long with the 
mine workings, ttnd vasiotis mine buiIdings. 

At the mine a 360-foot tunlie1 has been driven in a northen*rly 
rlirection, and at R point. 60 feet from its mouth n s11 aft has h e 1 1  snnk 
183 feet in depth from the tunnel level, and from this shaft two levels 
have been extended at depths of 62 and 134 fed. ,4t the time of the 
writer's visit the shaft wns filled \vith water, and nbservations were 
necessnrily confmed to the tunnel and s u r f ~ c e  exposures of tho ore 
lwdiea 

The country mck is essentially an altered greenstone, in plnces 
whistose, etri king northwest. The ore bodies are vein deposits filling 

' 

fisunres and breccia veins nlonp plnnes of brecciation i n  the cgtmtry 



rock, and in places kith fiwurr nnd t~rewia veins occur together. 
Severnl deposits of thig cl larad~r hrrve h e n  exposed in the. mine 
workinp und along t11c szlrfaccl, the largrst king the Hattie \win, 
veryinp fmm 5 to 30 f w t  in width,  nnd trncs~bIe for wveral hun- 
dm1 ftqt in length. T ~ P  yein hng n northcnst st,rik~ and dips PO0 
SE:.. btit in plnce* it stnntlw n ~ ~ r l y  vcrlicnl. As R whole it is appar- 
ently of tno low prnde tn rnnk~ mr, hut in it nrp 41oots of are pitch- 

ing s o n t h w e  in whirh good vnluan are rcpartcd. F ~ u l t  planes. indi- 
c n t d  by pngnc senms, WPW O ~ H C P V R ~  ~~trilcing north and south, 
hut they do not appenr to I~n\.c ili.qplnrrd tlw w i n  to nng ~rrtent. The 
rein material is principnllg q~inrtxl si~rmnnding Isrp r n n m  sf nl- 
t e n d  greenstone, whirl) is 1 J ~ n  wlightlp ~nin~rnlia~tl. TFw o w  min- 
erak which constitute from 1 to 3 pcr cent of the win filling, R ~ P  



$84 KETCHUUK AmD WRA NGILL IMlh'lXG DIRTRI CTE, ALAFKA. 

pyrite, with chalcopvrit~. ptllenn, aud some sphalerite. The rnlues 
rontajm~d are emntir11Jp in pnld, n~ith some ~iilwr nnd copper. 

Behl R grtn;p.-Tlic rlnima hlonging to the Helen S, group are 
sitnated 24 miles northwest of the Hattie gr011p on the northwest 
end of the island. The e l ~ i m s  were located by the Olympic Mining 
Company in 1902, nnd active developments were adranced in 1003 
and 20 some extent in 1904. Tn 190.5 and 1946 the property was idle, 
and not, 11ntil the slrn~mer of LWi mas it reported that m n ~ l  develop- 
ments llarl a p i n  hepn.  A 20-stamp mill and compressor plant hare 
been erecteil nn the prnperty, but, except a small run for test purpo*~, 
this rnschinery hns re~nained idle. At n point 600 feet from tido 
water .r ashnft la) fwt deep has h n  d, and a t  this level G.70 
feet of drifting and r r a s ~ u t t ~  has been extended: 400 fwt to  the 
north a wont1 fihnft 11ns been started. 

The country roclc ~ x p w e d  along the sl~ore and up the creek bottom 
is principnUy greenstone schist mith some black slate bands inter- 
strrrtifiecl striking north and south with a dip of 70" E. Open cuts 
have exposed severern1 quartz ~ e i n s  and stringers interbclld~d and 
brnnchirig in various directions dong jointing planes. .it 4-0 fcet 
elevation a quartz vein 4 feet wide containing elenna, sphrtlcrite, and 
pyritt crosses the creek and is parallel t o  the schistosiiy of the in- 
closing gme~lstone. Just above this, at  an altitude of 50 fect, is n 
2-foot vein striking 5. 85" E., nt right angles t o  the former, and 
(lipping 80" K. It has been developed by a 13-foot a h ~ f t  and open 
cut. The veins o f  this system, though usirally small, lire reported 
to contain higher valnea than t h m  that parallcl the structure of the 
indosing mlrs. The principal deposit on rvllich the sliaft hus been 
~ n n k  and the drifts extended consists of a mineralized belt of schist 
striking north and south and dipping :do E. and intersecter? across 
n width of 5 to 15 fwt by a network of quartz nnd cnlcite stringers, 
in plnces having a banded flinty r h m c t ~ r .  This has been traced 
several hundred feet in length, and the included rwk as well ns the' 
stringers contai-n pyrite with some g ~ l ~ n a  an(? sphalerite in m a l l  
masses and dissemin~ted p~rticles 1 7 n ~ i n g  from 2 to 4 per cent in 
~niount. The gold ralnes are comhinetl principnIly mith the pyrite, 
and t h ~  tests made yielded but n .mall per cent of fm-milTina gold, 
most of the values being contained in the concentrates. 

Ganeml da&ption.-WoronkofRki Island occupies an area of 
about 35 square miles in Stilrine Strait nnd lies just west of the town 
of llTrangell. It is heavily timbered to its mountain summits, which 
reach 1,500 feet in altitude. The rack exposures around its northern 
and eastern shore  re nrgillites and schists. To the s o ~ ~ t h w e s ~  these 
are intruded by a wide maw of granite, which occupies the wes%ern 



portion of thc ~slnntl. 'I'hc elr wnrmnw an this idand i.; of 
intemt lsecalrse the rlcpsits am inrlutl~d in the g r a ~ ~ i t ~  intnlsirr. 

EIephant n'mc ~~oxp~~r . ln . -Thc  pri~lripnh j~mlnmcts i t1  t l t ~  ririnity 
of Elephant Sow fire I hp E X C I I I I ~ I ~ P  C M I I ~  OC ~ ~ I ~ P F R ~  rlnirnr ~ O C R Z P C E  
in 1900. 'fhc rrlinr \r.orkirrp an t  l o c n f ~ ( 1  I I W T  tirlc I \ - R ~ P P  in R m v e  
jnst west of Elepll211lt Sow. Jlcw a qltartz vcirl 12 tn 15 f e t  wide 
is ex-d hy sr~rfam c ~ t s  n~lcl is untlrrcrlt 2,; fwt in depth I,?. n 
tannpl 45 fwt long. This cejn rieposit c l n s ~ c ~ ~ t s  tllr p n n i t p  ~ t r i l r i u ~  
north and sauth and dipping 30' IV., a~irl  incltltlrn ~11iaIl rnnw.;  nf 
the p n i t e .  The ~r~inernls c'untt~inecl arc e ~ s r ~ l t i n l  I y pyrite nrlrl the 
veiu is said to carry a~durale  vaIt~e> iu p1J. 

The prmpmfs near Smenton I1my nrc Iwntcltl an the rn~inlund dmre 
2 miles south of Roe I'oint in  lh111u Cnnt~l. Tlrc m i n ~ r n l  d ~ p o s i i s  
nt this point are sit~lnt~rl ~ v i t l l i t i  tha ~~~ctnmorphosrtl tlchist-~mriss 
belt which flanks the Canst Rnngc fir an it^ o t ~  thr west nnd  trikes 
orrlitmrily paralld lo the hl~nrc  lilrr ztrltl rlipsnnt nterp n n g l ~ s  north- 
enst or sonthwest. In tllcr virir~ity of t1li.r clnim calc-rnicn sc'11ist and 
q~~nrtz-mica schist pretlon~iantt-, w h i l t ~  fa I? h ~ r  north typicnl gneiss 
occurs. Dikes arid 1)owhcs of grnl~itcn ilttrutln t l i ~  complcx at Innny 
poinis and nre of t b ~  pnelal Uorrrt 11nnp type of granotliorit~. 
TITO h llrlrlrctl pnces SOLI t l ~  of t 1 1 ~  tunnel two .wrch dikes of grariodinrite 
10 nrld 20 fivt n.irlc i nlatlc t I I P  + r h i s t ~  ant1 rnny Imr a possible pnetic 
reln tion to l l l e  orc lmtly. 7.11~ ow 3)ody r!nnsists of n mincrnliz~cl h l t  
or bsnda of mlc-micn whist nntl i.; clrnnwtct~rizcd b~ R wcll-mark~l  
slipping plane with pug{m n l ~ j v c  its font wnll. The sulphid~ om 
con~ists of pyrite, y)yrrhotii~. 1111d cI~nI~-opyrit~ ant1 is said to carry 
law values in golrl nnri silrrr. Qtlnrtz, mumrite. nnd calcit~ 
corrstitutcr fhp. pngun and n r r  o f t e l l  ~ t ~ i l l v r l  I)rnwn and red fer- 
rupintws wr~thrri  ~)rmlt~sts .  Tllrb cl lt in~ is well lwnted in wpcc t  
to timlwr nnrl trnn%portation, nnd, ~ ? t h o r l r h  Ihf m111m nra not ~ r t f i -  
riently high to ~ V I I T ~ H Z I ~  P F P ~ ~ C ~ ~ C ) I I R  of f ~ r l ~ l ~ r  p m l ~ ~ ~ f i o n ,  f l l ~  Imfion 
near the Const I t s n p  ~ o n t n t ~ t  i~ ~ ~ n i q a r  for this w+n. This r lep i t  
WRS C F i s c n r ~ ~ ~ d  ill: IRR8 rtnd hnv tht1.i far h n  dcvrlol)erl h?* fwxt 
of tunneljng and croswtlttinp. (hr mouth nf the t r ~ n n ~ l  king  Iomtrd 
n h o t  10 P e t  nlww thr high-tide wnter ~narlc. lr.Only the annu111 
awwmcnt work I~as Imn donr. 

1Jn11l; River, onone of the fcw lnrgc stwarns in mrtfimstern Alnskn. . 
iu v c ~  difficult to navipte  evrn in a small hont. It rises sbn~lt r15 
miles from the head of Hurrnugl~s B R ~ .  in 13~hrn Cannl, and t r s r ~ ~ m w  
the entim p n i f e  portion of thr eastern Cmnst Rang@. ti low divide 
ronnwts its h~ilrl with I( hrnncl~ nf Tskrtt R i v ~ r  nnrl tluin r;carvPn as nth 
cn* entmaw way into the int~raictr of Rritisll Cnltttnl~in. *rlltl I I ~ ~ I  



25 or 30 miles of ~ B H  rivrr drain the whist-argillite belt lying east of 
t b s  Const Rt~nge granite, which is characterized along its et~tire extent 
fmrti Rritish Colurnhin to the S k a p a p  district bp good silver and 
pjld lrenring reins. -4E the hem1 of Portland Canal, on several of 
tho Sl ik in~  River tributarit~, ~~pcc ia l lg  Clearwater River, in tho 
Ailin district and dill farther north, thin belt is known to ctlrr3- 
both plsr~r tleposits and quartz are lmdiw. It has long been know it 
that sirnjlrrr d~posits m.ur in the lTnulc Riwr regigion. ancl recently 
11 company k p n  the constroctjon of a w n p n  road from salt water 
r~long tbe northwest bnnk of Untllr Rivcr to a p u p  of claims 42 
miiw inland across the holrndnry in Rritish Columbia territory. 
not11 plncrr nnd qnmtr: claims have lmn Iwnted and will probably 
hcomr arch l,rotlt~crr's nR (IeveIoprnent procwtls. Now that ace-s  l o  

FI~I, el.-Sketch map shorrlng ~ e ~ t t o a n  ut prm~ctm ~n Unuk nlver and ncnr tke lotcr- 
national boundary Hn?, 

the region has k n  made posaiblc by the rond, it . in to b ~ x p ~ c t ~ d  
zhnt. during the conling meafion many prospectom will avail thcrnwlves 
o f  rhr opportunity t o  visit i t  and aivc! it n thorough test. This firld 
is not dcqrrihd in detail, hecans~ i t s  min~rnlizeil belt, like that lying 
inland fnm the h ~ a d  of Portland Cnnal, appeaE to be entirely on 
the Culladinn sidc of the boundary (see PI. 11 and fig- 211.~ 

SILVER, LEAD, AND ZINC MINES. 

GgsEB4L nERmImnW. 
I 

Deposit9 of silver, lead. and zinc ores are not plentif~tl in ~ i t h p ~  
the Iietchikan nr tbp 7\Trnnge.ell districts. In only three locnlitie RW 

mch heilia developd, and the ore production from t h m  has b ~ e n  
- - - - 

V1rtpt. F. E., Vnuk I I lver  dlnt~ l c t :  Somrnary Rept. Canndlsn Crol. Hnmey (for lilQBl 
f9OR IBP. 4G-Z. 



SILVER, LEAD, AND ZTPJC MI1QES. 187 

slight. Silver occurs in its sulphide form, usually assod~terl wit11 
galena, and many specimens assay from 18 t o  20 ounces per tun in 
silver." It is alw present in amounts mqing from one-fifth ounce 
t o  3 o;mm per ton in the copper ores. The total production of 
silver in 1906 from these ores was $18,000. I n  the gold ores its con- 
tent is more variable and is dependent upon the amount of gold pres- 
ent, the ratio being approxinlafely 2 ouncm of silver to 1 ounce of 
gold. Lead occurs entirely in the form of galena and has been mined 
in small quantities from the properties 011 Coronation IsIand and the 
Moon~hine property in Cholmondeley Sound. It is also present in 
the gdd o m  and rarely in the copper ores, but in snch ores the lend 
content is of no value. Zinc is not known to occur in this region in 
commercially valuable amaunts, and, though pmmnt to the ~rno~rnt of 
5 to 10 per c-nt in some of the ores, its content is in niost cnses n detri- 
ment us it. renders s~neltclr trentmcnt more difficult. 

ROFTH ARM OF ~HOLMOXDBIARY ROUKn. 

Situation and deucEop~ewt.-Tliis property includes several claims 
and lies wpst of the South Llm of Cholrnondcley Sotmd, a\mit, 12 
miles from tide watcr on the crest of the ~nonntain ridge, at an eleva- 
tion between 2,000 feet and 2,400 feet (see fig. 16). In 190G these 
claims \ m e  locttted as the Moonshine group, and carly in tho spring 
were sold to the AIasks, Galenn Company. Developments wem Lrgt~n 
by this company in August, 19M, and in Novemhr were suspendecl 
for the winter. During 190'1 operations were in progress from May 
until November. 

Thc ore body has I e n  devslaped by a shaft on the crest of the ridge 
llKl feet dwp, and 550 fwt to the west by a drift tunnel 200 fwt in 
length, which is being driven to connect with the shaft nt a point 225 
fftet below the sr~rfac~. Jjesid~s the mine development considerable 
worlr has been expended on n horse trail from the beach to the mine, n 
rlistnnce of 2 miles. 

Ore body.-The. Moonshine vein, as it is called, occupies a well- 
defined fissure, cutting ohliqi~eIy across limestone and schist co~tntry 
rock and traversing the top of the rno~intain ridge. Wl~era it cross- 
cuts the limestone it is apparently a replacement deposit, varying 
from a few inches to meml feet in width and carrying considerable 
galena associated with quartz, sidexite, and calcite, though where the 
schist forrna the inclosing walls the vein is smaller and i s  in many 
pIaces represented by a narrow gouge seam. The conatry rock strikw 
nearly east and w e d  and dips north at steep angles, whereas the 
vein strikes N. 65" W. and has a verticaI dip. Jn this vein deposit 
the mineral occurs irregularly, the ore being found in small scattered 



masses or bunches. Besides the plena a small mount of sphalerite 
and chalcopyrite is present, and silver vrtlues amounting to many 
ounces per tori occur in the ore. Very little surface alteration or 
secondary enrichent was observed, and where present it e h d s  but 
a few feet in depth. Diabase dikes from 1 foot to 6; feet in width 
crosscllt both the country rock and the ore body. 

aR0aADAOf.i Ah3 GLACIER BIMNR. 

G e m Z  dimription.-These groups of claims are located on the 
mainland about 14 miles due west of Wrangell and are reached by 
trails starting from Eastern Passage and leading around Mill Lake, 
which uccupies a basin 3 miles long, to Groundhog and Glacier basins, 
about 8 miles from tide water (see PI. 111 and fig. 22). The ore 

FIG. 22.-Sketch map ahowing locatiw o f  Groundhog Barn and Glacier Uasln p r o s p t ~ .  

bodies occur in a. slate-schist, &It, which is included between the main 
Coast Xange granite mass and an outlying granite belt averaging 1 to 
3 miles in width and is intrusive approximately paralleI to  the bed- 
ding plmes of the adjacent mcka The tohI thickness of the included 
date-schist belt is about 6,000 feet. Its N. 35' W. course is indimted 
on the general map, the dip varying from 30: to 6Q0 NE., into the 
mountains. The entire belt is considerably mineralized and may be 
recognized by its red color, which is due to the oxidrttion of the 
sulphide minerals This belt is penetmtad by parallel and cross- 
cutting acidic porphyrry and aplitic dikes, nbng which the ore deposiks 
nre usually found. These dikes are younger than the p a n i t e  end 
older than the basaltic di%w that occur here. Near the Const Ra~igc 
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p n i t c  contact tho metnlnorphism of the sehists is moxe inte~lse tlil~il 
. farther west. and at these points pneissoid rocks prevail. The degree 

of rninernlization. hen-rrer. i~ p n t e r ,  ant1 the npIitic and porphyry 
diks am mom ntlmemns nenmr the weeern intrusive granite. The 
c1nims which have heen lmted in this belt are mostly t l h ~ e  timber 
line nntl not easily acrrssibIc ut present, as transportation facilitirs 
are lncking. 

Cla~ier  l?(wiw grawp.-Glncicr R n ~ i n ,  a roclt-rimmed basin pro- 
duced by glwid crosioil (fig. 22), stnnding 2,100 feet a b o ~ e  sen 
level, is reacliecl by n trail 7 milcs ill klflh from SI ill Lnke. At the 
head of tile basin Se1so11 .C;lnr:itbrh still rxists as eviitence of the f o m ~ r  
ice sheet and is slo~rly r~trenting tip [lip mountain cliffs. T l ~ e  clnims 
of this gr011~ ure 1ocut~tI oil tllr: rlclrtl~ nido of the busin within tho 
slate-schist b l t  nncI haw 1wt.n t ler~lnp~tl  cliicflg by two short drift 
tunnels nnd surface ct~tu. Thr roclts IIWV prnctic~lly l ~ n ~ ,  and ilia 
veins can he traccd rlircctly up (Ilc malintwin slopus for long distl~nces, 
varying from 4 ta 10 fwt i n  w i ~ l t l ~ ,  O C C I ~ ~ T ~ I I ~  t11111mnlly near or in the 
intrusive aplitic or porpby-y di kc?. The wins a m  hcn~ily mineral- 

, ized with galenc, zinc hlencte. pprite, ~ n r l  cl~nlcopyrit~, Thc. vnluw 
are in gold and silver nncl nrc only of fair tnTwnge. TIIP tranTortn- 
iiw difficulties nre a t  present n ver;r importnnt dm\r.hack to t1le.x 
claims from a mining stantlpoint. 

Georqia yrm~p.-The G~or,Ri a group of t.wo claims is  locn ted on tho 
plouth side of Glacier Bayin on a vein parallel to the achistmitr of the 
inclosing rmk and similar in character to the Glaci~r I3asin rl~po~its 
though not  so large. The del-elopments on this gronp hnve h e n  envery 
slight. 

C T I Y I L ~ ~ C I I J  B ~ R  'gro~~p.-This property is Iocnted nnrt h west nf 
G1acit.r Unsin in the snme mineral I ~ l t  nnrl is reach~d I>y trnil froin 
Mill I ~ k e  aFmnt. 4 mil- itl length (see fig. 28). The  artunl \~+nrk- 
i n ~ s  nnrc locnterl at 3,lW feet elcvntion on the north side of IL steep 
pllch trihntnrp to the mnin vallcy, at w1iicli point t h ~ p  ctm bc ob- 
srrved nt, the rc~ntncts of ~ I I F  intrusive porphyry dikcs in t l~c  slate- 
whist, belt. Snrfnw oxidation hss colored the reins, dnrk red, qn tllnt 
they fire visihlp fmnl long tlistances nnd can be casily tsnced. At 
the Gmultdhog T3nsi11 p w n p  the w i n  is (i f ~ e t  nnd more in width, ho- 
 in^ heavily nl inwn lizerl wit11 gnlenn, xiew Llende, nnrl pyrite. I t l ~ ~ s  
bwn cxpIoiterl by two o p t l  cuts R I I C ~  s11ort tznlnels. The nssay vrli~cs 
lkrs reportetl to Ile nf only fnir nverage. The persistence of these 
veins filong the fitrike nrgies ~vel l  for their continuation in depth. * 

iWrnyep?/ gr~?fip.-TIi~ Mnrpry group is located at nn elevation of 
1,500 feet on the west s l n p ~  of t h ~  rno l~n t~ in  spw wllich separates 
Glacier nasin nnrl Gmnndhog Ranin veIlqps and is more fsvorably 
situated for mining t h n n  ~llast of the properties in this area ( ~ e e  
fig. 82). At ona poiat is a lode deposit consisting of quartz stringers 



1 fnot to .i fwt wide following f i  definite zom pnrallel to tlic i~lclusillg 
scF~is$ nnd near the contact of a lnrge intrusirc! grnnite m a s  Eex~ernl. 
open rttts and shshort tunnels expose this lode dong its strike. To the 
nort henst of this on the sRme claim is nn open cut, exposing H 12-font 
win  rich in galena and similar in character to the other veins in this 
nrea. hIincrn lixation is nsu~1Iy heavy, especinlly in gnlenrr. Iwsirlcs 
wllirl~ spl~nlrrite, chnlcopyrite, native silver, cen~site, and li~nonitc 
mlir in varying amounts. The values are reported p o d ,  cspwinlly 
in sjfr~r. 

C(IR(IAATI(EW MIAAND FRfWPWIR 

Gmcrnl clt:vrript.kl,,.-Coro~~ tinn Tsland, which inclarlw a11 sly-ti 

of 80 square milsa, is onP of the wntcnrcl islands which lies nt  the ~ 1 1 -  

trariee ttr Sumnrr Strtiit 35 miles wntl~west of Shakaa Geogmpli- 
ically it is mude up of I'alenmic lirnestone and schist, which are iri- 

tiuded by n grnnitc mnss (we PI. 1). Discoveries nf galenkc on this 
island w ~ r e  made in 1!KM 11y milom who were driven into Egg Hns- 
h r ,  on the northwest end, by n storm. These mcn fonncl gnlen~ 
float on t h e  mest ~hore of the harlmr and at points fwm 700 to 1,OO 
fwt clevi~tion deposits of the ore in plnce. They prospected thew to 
mrne extent and in 1902 the C'oronntiar~ Xstnnd Mining Camptiny ~ \ ~ i l s  
formed, ml~ich bas cttntjnzlcd optrations in a smnll wng since tbilt, 
time. Time tunnels l ~ s r e  been clri\vn on t h r c ~  ~ e l ~ n l - t ~ t t !  nre bndies : 
So. 1 at 9RO feet ele~ation and lli3 feet long; Nn. B nt, 8Vfl feet el~\+n- 
tion ant1 ;i10 feet in I~ngth; KO. 3 at 700 foct elevntian and 110 fwt  
long, Orer IIK) tons of the ore bnve been mineti, sacked, and ship~wtl 
to tllc slnlpltpr from this locality. 

Ow !,nr/ica.--me ore deposits nre n*rrclw, irregular mnsws of 
pplt:na r w t *  in n limestone country roclc, and fern t - x r e ~ d  SO feet iu 
111eir ~cctltest dirnensiol~, bid at tlw l owe~t  f r ~ n n ~ l  i~regl~ltlr' ~vi l l  
tlelmsit cmltll itling wtlall pockets of galenn ore is exlxwd. .ft t u ~ ~ r ~ t l l  
So. 1 the ortr I)ocly, which is cxposetl at the ctitrnnw. is frct 
widc, R Sept 12 fpct in length, and abor~t 1FI f e ~ t  in dt-pth, the con- 
tinuation of tlic tuorlel exposinp practically no ere. Xo. Y t u n n ~ l  
hns h ~ c n  clriven along dipping planpa in the lime.4ton.p hnving u p r i -  

rrnl N. HOo 11'. strik~ with marly -rerticaI dip. At a point 2nO fwt 
fmrn it3 ruoirth there is n short crmm~t to the north, from wl~ich :I 
10-foot raiw I I R R  h e n  C X ~ P ~ ~ P ~ I  ~tlnng n gnlenn Imdy 3 f e ~ t  witlp I)y 
15 fed, in lrngth ~ n d  depth, folln~ring. nlong one of the slippillg 
planes. .Jnst Ilcyond this ]mint a sccnnd rrossci~t has h e n  driven, 
in which an altered rliahnrre dike 5 fet  in width was observed fnlIom- 
ing the s a m ~  trend OF the slipping plnnw, but hnving no appare.nt 
connection with the ore cleposits. The orc hody shown in the lowest 
or To. a tunnel v a r i ~ s  from 1 foot to P fwt in width end has h ~ n  
followed fur 100 feet in length. Here the hanging wall is well de- 



fined by a dipping plane, but the f m ~ t  ivz.al3 oftell nierps into t l w  
Iirnestone cxlluntry rock and is bnt. poorly definecl. The ore occurs 
in srnalI s c a t t e d  pockets, the largest h a ~ n g  been opened hq* n rnise 
FO feet fmm the tunneI entrance. Besid~s plena the a~Ipl~irles, 
t~trrthedrite nnd sphslerite a r e  prersent in the ores, and near the 
surface limonite, cerusite. and srnithsonit~ were noted. 

GENERAL STATEMENT. 

The recent developments and increasing prodzrrtion from marhle 
rlziarries on Prince of lYales Island Ilave shown thnt Irui ldi~~g stone 
is an important. mwurcr of this region. Other strl~ct~lrnl nlatcrinls, 
such as granite, gypsum. cement, ~ n t l  clay rleposits, arc also wirlcIy 
distributed along this coast. Little consicleration has lmn pi v ~ n  to 
~ I I Q E ~  nonmetallic products of this T~rrillory. nnd thc incrcnsing ltsc 
of such materials in the United Stntes tlernnntls R Inow thorouplt iri- 

vestigation of these mmrlrres. Though distant from the nlarL~t ,  
many large rl~pasits nf st1-11~1nrnl ~nnterial nm \\.ell locatccl for 
quarrying and for transportation by wnter. 

The only stories of value in w;or~th~awl~rn ~Easkn,  so fnr ns knon.11, 
arc the mnrblcs t~nd granites. The mnrltet for t h ~ s ~  slonm is in the 
cities along the Pacific mast of t h ~  United Stnt~s ,  fi00 to 1.000 nlilee 
clistnnt. They must, tl~erpfore, he of Inore than ordinnry quality 
to b a r  the,expnw of f rc ig l~ t ,  an good stona is foll~lc'l in the vicinliy 
of most large cjtim, and I~~lilders, 11% II rnlc, prefer to IIW R l c n ~ n ~ ~ l  
rock which is near at  h ~ m l  nnd cun lw r~ndily ohtain~rl. 

To pIacc tllc d1aska.n l>rntl~tct 011 tl~r mnrket, it will lw necessary 
l o  estnblish mpply stntin~ls. wit11 rlr~s~ing n ~ ~ l  c ~ ~ t t i n g  plnn tw, in the 
Itrrgct. scalm~rd cities, tvherr ch~n1wr aurl n~olr efficie~~t Inhr rnRy IM 
ol~ ta  inccl t l l n i ~  in ,UBN~~H. TO sup]>ly 1 1 1 ~ s ~  points, the ro~igli granite 
nricl marble cottld bc transpotTed in hulks or t)nrg~,s carryillg several 
tholrsand tons at II low freight rato, ~ n d  the n~cossit-y of carehrl 
h ~ n d l i n ~  i i ~ ~ r i n g  the ahipmcnt would l,o nvoidntl. 
Ta determine the strilcturul vallle af  n building stone, rnicrowopical, 

rllemiml, find phpsicnl tests sl~orlld he ~ ~ n d c .  This is mow newssuly 
for ~narblcs nnrl cemerit st011~ tl~ntl for grnnite. Most. i~niversit y 
Inhratories mu: cql~ipped for such tests u~ld  will ~nalre thern ~t a, 
reamnnble cost. 

MARBLE, 

Deds of marbb nm known to occur at. points dong the mainland 
portion of the Ketchikan and JITrangelI diskrich as well as on mnny 
of the islands They nre inr-ariably at or mar the contact of an in- 
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iruaivn belt nf granodiorite, which has been one of the principnl 
fnctors in metamorphosinp the original limestone beds to their pmse11t 
crystalline or rnar11I~ized condition. The age of the limestone hrls 
i a  Pnlew~oic, nnd only in a few places could a more definite determina- 
tion IF mnt l~ .  The I n r p t  deposits of marhIe under dev~lopment 
zt l s  ~t fhc narthwest end of Prince of T3Ta3es Island near Shnkw nnd 
on Ham Isltlrld w40rzZll of '1Vrangdl. 

C:on~tlicrcinlly rn~.rl>l.c inclndes al l  limes ton^ rock ~nrsceptihlo of 
~ % v i v i f l ~  a g o d  polish nnd stritnble for ornamental work. Kt i a  ~ io t  

dimple mnt ter to j l i d p  the value of a marble deposit, and this clzn 
riot be tloile from nicra tests o f  small samples, which, nevertholers, 
inay often ~ i ~ c  signific;~nt resullts. Some of the more importaint 
fnctors governing t l ~ n  value of a body of marble m e  the qnnlity and 
~ o u n i i n ~ ~ ~  of tho ststona 11s a wholo, extent of the deposit, absence of 
dsactures or joinb pltltles, color, lack of objectionable impurities. such 
us ~ i l i ca ,  pyrite, nnd hit~tmen, faciIit,y of extraction, and location of 
tho deposil relntive to  the mrtrltet nnci transportation. 

Most of the mkrbl~ rlwd in the western cities for monnmentill find 
i n t ~ r i ~ r  d~cwntive p ~ ~ r p w s  is flirnished by eastern dealers and must 
h shipped a c m s  tho rantinent.. Thiq i s  mainly the product of the 
Vermont und T~nnmxt?a qunrries or is imported from Italy. Stevens 
County is thr only 1~mdrteing locality in the State of Washington; 
there n r e  none in Oregon, and bnt two of importance, the Inyo and 
C d m b i n  qanrrim, in I'nlifornEa. The totaI vallre of the marble pro- 
cluetion far 1905 from thrsr localities wtts Ipss fhnn $130,000. This 
p d u c b  i s  sold in it ror~ph state at $1 to $2 p r  cnbic foot, nnd d m e d  
far oraammtd or ~no~~~trnentnl  pt~rpows at $2 to $8 per cubic foot. 
Ctlt in slabs 1 inch l o  2 inches thick ~lnd iolished on one side, the 
retail price rar iPd h r n  $0.50 to $1.50 per sqt~nce foot. The enstern 
and foreign marbles sold for bighcr prices. 

A L A B K A  MARBLE COlldFANT. 

Situation. a.nd de?*ebpmt.-The properti~s of the Alaska Marble 
Cornpang are situated on Marble Crcek a few miles north of Shalran. 
bordering the coast for 2 miles in length and over half a mile 
width (see fig. 23). They are located upon a belt of Devonian lime- 



stone about 3,000 feet in width flanking the wcst side of an intrnsire 
p n i b  mass, which forms the low morrntain ridge to tEip east and 
which is evidently the direct cause of the nltcration of the limestone 
to marble. This deposit was fird alisrnvercd in 1896 find f in~l ly  
located in 1905, the first work being done along the exposures in Ihr 
c m k  bed one-half mile from the show. From 1900 tci 1904 pmspcci,- 
ing was extended up the hillsides ant1 drill holm sunk to aswrtain the 
qnnlity of the pmduct in d~pllr. Early in 1904 the Alaska Mnrhle 
Cornpmy was incorporated nnd d e v ~ l o ~ m e n t s  on'a large SCRIP ulpw . 

ma. 23,BLatcb map mborrlng marble q q  and lucntlons of AIan'Lu Marble Compmy. 

immediately h p n ,  At p m n t  the plant canrsist.~ of a wharf 
equipped with d~rTickS, 8 p r i t p  reilroacl to the quarry 3,200 feet in 
length, nece.ssBry channeling and pdrling mrchincs, nncl rnrious 
buildings. At the quarF, ImM on thc south s i d ~  of Marble Creek 
at an elevntion of 100 feet, an awa 100 fwt by 200 feet has been 
stripped and quarried to an arernp depth of MI feet rneasuml on t h ~  
mountain side (Pk XD, A ) .  A test shipment of 100 tons was made 
in 190'7, but actual production did not. begin until early in 1906. The 
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rnarblc is  now beillg placed on the market in the cities along the Pn- 
ciBc mmt. The mnnafacturimg plant of the company is Imted at 
Tacom~,  Wmsh. 

The nzarblr deposit.-The extent of the marble d e p i t  at  this local- 
it*y has k e n  invest iptd  n t  t! nnrnbr of points on the surface by o p n  
cuts and trrnches nncl in depth by 18 drill holes and at all of tEt~se 
places m ~ r b l c  usunlly of qt1~1itp is e x m .  As above not~rl, 
the marble lselt is approximatelp 3.000 feet in width striking in n 
northwwt~.rIp direction and dipping to the southwest. It is limited 
on the northeast by !:in intru~ive granite m a s  and on the southwest 
by the  ham Iine. To thc ms~t h i r  c r m  the entrance to Dry Pass, 
but just buck of Shnkan it is  cut off by R granite rnrrm, while to the 
northwest it extends into the channel and reappears at the entrance 
to Calder Ray, extcnrling nortl~wnrd and overlying M s  of con- 
ghmernto. Along t l lp  S ~ I O ~ A  exposllres and rtt the quarry srnalI dikw 
of diabnse, strikinfi norUlea~tsrly nnd much altered and faulted, were 
observed intersecting tho marble h d ~  Apparently these dike9 ante- 
drttc thc rnctumorphi~~rn o f  the limestone nnd therefore the intrusion 
of the p n n i t ~ .  They nre, however, but tl, foot or ~ F F O  in width rtnd 
not sufficiently numcrous to affect the v ~ l ~ i e  or expense of quarrying 
the marble. In the pment: opening nt the  qnarry only one dike is 
e x p o ~ d .  Both surfnce cracks and slipping plrines are present in the 
surfnct: expostlres of the rnarblc, but in clcpth these are less numerous 
and will not m~hr in l lp  interfern with quarrying (see PI. XII, RI. 

Three distinct varietie of marble are found--pure white, bhe- 
veined with white bnckground, and light bltre, often haping s mottled 
appearan*. The pure white, which llas f i  finely crpstalline textt~re, 
is the most valuable. All of the marble is free from silicra and flint 
beds MmInOn irl mo4 qtlamie, and though thin sefkrns of pyrite mere 
obwmed they do not m u r  in R qunntity rlctrimental to the &ne. 
The following chemimh analysis of the white marble ws made by 
E. F. Lass for the dlnska 3larble Company: 

Inmlablt! matter -----------,-------------- I-,- ----------- 0 
Osi& of lmn g F a )  ---------------+----------++ 8llght t m ~ .  
p c  r e  S )  - - - -  Tmce. 
Tjme ( CnO) ------------------,- ------ ---- ----* - - ------ 55.59 
.1lnmsin (M&) ------+---,,-,----,----,------,-------- .30 
("nrhnli dioxide (a) ---------,-----------------,---,-- 4 3 . N  
I:ndrtermlned - --- -44 

Total ------------------------------------------ 1m.W 
Cnlelnm carbonate I C a m )  --- 99. L% 
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A qualitative test for magnesia in a sample collected by the writem 
was made by Dr. George Steiger, of the United States Geological 
Survey, who reports ct content of less than 1 per cect. 

To determine the crushing strength of the stone the Alaska Marble 
Company submitted samples to N. IT Winchell, State pologist of 
Minnesota, who reports an average strength of 10,521 pounds per 
square inch, a strength ample for all building purpoms. - Though 
not equal to the best Italian grades, this marble is better than most 
Arnericrtn marbles, and in the market will compete on a t  least equal 
terms with the product of Vermont, Georgia, and Tennessee. 

Method of qwmyk'~~g.-At the quarry it was fist necessary to  
remove the uppermost layers of the more or less fractured marble. 
This was done by channeling machines, a method which is preferable 
to blasting, as it does not injure the massive rock in depth. The 
mchine used is mounted with " donkey " engine on a track and cirts 
a channel 2 inches in width at a rate of 7 to 8 square feet per hour. 
These channels are extended to a depth of 4 feet and are made ut 
intervals of 4 or 6 feet in one direction and at intervals of 6 feet at 
right angles so as to form blocks 4 to 6 feet by 6 feet in surface area 
and 4 feet in depth. These blocks are undercut by gadding machines, 
in which a drill is xt so as to drill a series of holes under the block, 
and in t h e  hoIes wedges are driven and the block is freed from its 
base. It is then lifted by a derrick to the car on which it i~ c~rried. to 
tho wharf. The blocks contain from 96 to 144 cubic feet of marble 
and weigh from 74 to I1 tons mch, the dimensions depending on the 
handling capaciq of the rnachine~ (Pl. XTI, A ) .  The lnrpr part 
of the marble product is shipped in the r o ~ ~ g h  state to a sawing and 
polishing plant at Twoma, where it is prepared for the rnarl~ct, 
Small sliiprnents have also h e n  made to Chicago, Milwaukm, St. 
Louis, Cincinnati, and other points for t r in l  tests. 

Thi property of tho El Capitan Marble Company is situated on the 
eastern side of a low rnountnin range 5 mmil due east of the Alaska 
Marble Company's quarry and on the north side of Dry PKSS. The,% 
locations, including ten claims, were first made in 1901 and were sold 
Co the El Capitan Marble Company in 1903. Except for a small 
amount of assessment work, operations wee  not begun until April, 
1904. Dnring t h t  year a quarry consisting of a pit 12 feet deep was 
opened on a marble deposit close: to tide water, a channeIing and gad- 
ding machine was installed, ~ n d  a cutting plant operated by stearn 
power was erected. Some marbla was quarried and shippcl to 
Seattle at  the close of the yew, but since that tima operations have 
been suspended. 



The marble deposit flanks the eastern side of the s m i t e  mass rep- 
- res~nted on the p l o g i c  map, ~ n d  from its dative position and gen- 

em1 chnrnct~r i.; similar to the Marble Creek deposit farther west. 
The marble Iwlt is exposed at tide water and forms high bluffs at 
200 to 4 0  feet elevation one-fourth mile back from the e h o ~  In 
I hew b111 fls it .  hna k n  progpted by twnchw and o p n  cut.% Several 
diabase dilrcs C ~ S C I I ~  thc marble M s  The dikes are falilted and 
show in many plnces WVQEI~ feet. of displawrnen4 though th i s  
fnulting ns well as the intrusion of the dikes pmbrhly occurred pre- 
vio~ls to the rn~tamorj)hirm of the originat limestone M n ,  as no trace 
of the fa~rlt p l ~ n e ~  mrtltl be seen, and the dikes themselves were much 
a l k d  and S ~ P A ~ .  'llle marble as exposed in the quarry is not 
of so gmx2 qunlity ns thnt from the Marble Creek grskrky, king leis 
firm and more C O R ~ I ~  crptalline. S~Pface  crncks rind fmcture 
planes at? present in tha mlrf~rr~ exposnres, but in the bottom of the 
pit theso features ara less pronounced. 

M~rble Isll~nd, a low wood~tf  ma of 9 quam miles, is onc of the 
lnrpr islands in Davidmm Inlet, and lim 10 miles drle south of Shn- 
kan, Chongh by watcr it ja nenrly 30 miles distant. On the northwed 
side of this island marble was first dii3co~ereil in 1899, and in 1903 
R number of claims were located over this portion of the island and 
R srnlill umolrnt of stripping done. Sarnplea of this marble wrre 
quarrid for t& pt~rpms and rwveml varict,i~q of w d  quality 
ohtaincrl. The total d~r-e1opmeet.s have not exceeded the a s m m e n t  
r q u  i rcrnents. 

'I'he marble depoFiit is exposed in a cove on the north-vest side of 
the island, nnd at  100 feet elevation, a half mile from the shore, it 
hw l w n  worked by an open cut. A considemblo area is underlain 
l ~ y  rnnrbla, thot~gh little is known of its ~ x t r n t  nr value. Along the 
t-aahrn sham of the island an e m  of p n i t i c  intrl~sive rock was 
noted, 

AXEBXCILI CIDRAL WHIZ COYPART. 

Geraer~I: d ~ m 4 p t h  .-The properties of the American Coral Marble 
Company are locatecP at  two localities-(1) a t  the hestl of North Arm, 
where twelve claims hrtve been located a l o n ~  the north shore of the 
Iniet, and ( 2 )  at  the north ent.ranm to J o ~ ~ H D ~  Inlet, w h ~ r e  the com- 
pany has several claims axtending from Dolomi east,ward to Clarence 
Strsit {SM PI. I). Tho principal devcPopment~ have been made at  
the North h property, and ~t this point R pmt-~fim named Bald- 
win hlts been established. Active work a t  this locality h p n  in 1904, 
and the marble deposits were pmpectd  didaring that yenr. In 1905 
a wharf was built, ~anchinery installed, and buildings e 4  pre- 
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parator~l to quarrying the marble. Ih~ring 19W. howevor, prncti- 
cally no work was done, and all of the machinery mas removed in 
1907. At the Dolomi property a small qaarv mas s t a r t i 4  on the 
hillside, at a point a, quarter of a mile ~lortheast of Dolnmi post- 
office and a, few hundred feet from tide water on the Clnrencc Strait 
side, and buildings were erected. No operations mere in p r o p =  ;st 
these localities during 1W7. 

: V ~ ~ b t e  depositam-The deposits a t  North Arm and at  Dolomi m n -  
sist of marbIe beds interstratified with chloritic and mlcwmus schists, 
strikmg northwest with sleep dips usually muthwc~b. The s~trmnnd- 
ing area is mantled by a dense growth of v~grtntion, and Ihe limits 
of the deposits h a w  not t w ~ n  tlefinitrlq* ddrrminrd, thoupll w h c ~ e  
the marble is exposed i t  is nluch frnetured, vnriabl~ in color nnd com- 
position, and intersected by n fern. rlnrrow clikos of cli~~l-rase. Tbc 
fracture planes were prabahlg farmed principnlly during tho pcriorl 
of tilting and folding of the hds  nnrl ~xidecl Iwfora erosion exposed 
the present surface outcrops. Sinm that time wcuthcring has accen- 
tuated and to some extent i n c r ~ ~ s e d  the number nf fract,um planes, 
snd it smms probable, how~ver, thnt in depth them pl~nes,  although 
potentially present ns Fin* of meakncsq. wi l l  Iwcome less numerous 
ltnd will not interfew gr~ntly in qutlrrying, 

A1thong.h some pnrts of the deposits consist of prrro white, &- 
p i n e d  marble of exmllent quality, other pnrb ~ r e  poorly colored, 
coarse-pined, anrl af Iittlc cornmercinl value, and it will pfobably 
he difficult to obtuin Inrgc qr~ntitim of uniform grade, The better 
 grad^ is reported to g i r ~  the following unaIysis : Calcium carbonate, 
94 per cent; alumins, 8.9 pcr w n t  ; d i p s ,  1.4 per cent ; magnesia, 0.7 
per cent. Pyrit~ i s  alw ppr~wnt in m a l l  nmonnts, occurring in thin 
.eRms and finely diwminntetl in some of the marble. 

A well-definpcl limestone I ~ l k  t m r ~ m s  the eastern parkion of Re- 
villafipdo Island in a northwesterly direction and is exposed in 
~ h o r r ~ e  Arm, Carroll Inlet, and &or.p Inlet. {see PL 11). Its 
widest development is on the north side of George Inlet, near the 
head, whew marble claims known as the, Bawden group were Imted 
in 1 M .  The deposit is included in the crystalline schist near the 
contact with thc less-altered slates to t.he south-&. The marble 
bds ranp from 10 to  M feet in width and are separated hy strata 
of calcnreous =hi& Their strike is northwest and their dip northeast. 
The marble is exposed in clifls new tide water and i~ of p o d  quality, 
k i n g  relatively free from fract~ire and joint rracks. finel? crystalline, 
ancl from white to p y  in color. No l a r e  des-elopmsnts ]lave k n  
started on this property. 



In Caqoll Inlet, to  the sonthenst, claims IIRVC also h e n  Incated on 
the wme hl t ,  but at this Pmlity the deposit is not so extensive us 
in Oeorp Inlet. 

HAP rmm. 

Ham i s l d  lies ~t tlw junction of n h k c  Channel snd Bradfield 
Canal, 25 mil- soutllenst,- of Wrnnpll (srt! PI. ITT), It is nborrt n 
mile and n half wide nnd consists lnrgely of rrystalline, limestones 
mith interstrntificd b ~ d s  of cnlcrtrsom whist striking S. 35" IT. nnrI 
dipping 7.3" SE. Intn~sive dikes of b a d t  Hrc commorr, nnrl ncross 
the narrow chnnnel nn the mainland ant1 on V'rn~lpll I s l~nd wide 
beIts of granite intru(2e tllc limestone and schist hdn rind llnve prah- 
ably induced the prewnt crystalline texturn in the limestona llnd tlht~n 
formed the mnrble. 

Two distinct varieti~s nf marble nre f o u n d 4 n c  fine grained and 
pure white, tho other wry mnrw pninecl nnrl palo hluc. Several sys- 
tems of joint planes trnl-em the ~Frpsits, but the joints tlm widely 
wpnratml nnd will not interf~m p u t  ly in qanrrying. Checks or $11 r-' 
f n c e  cmcks am pm~fimll? shwnt, nntl widr ntrna of rnassirr ~narhlr  
hare k n  found diredfy nnclcrnenth thn soil. Mrrrh of the rnnr\~l(n 
~ppenrs to h free from irnpt~riti~s. 

Two ~ I I F  of claims h n v ~  hem locnted on tl~is islnad-tllc W d -  
bridp-IAWPTF p t ~ p  m the wed ~ i d n  nnd t he  Jf i l I~r  p u p  on the 
east side. On the former the mnrble quarried is princip~~llp of n 
white. finely crystalline ~wrietp. lwt nt the J l i l l~r  propert7 the 
deposit, cxpmd in 3 hlnff 40 feet high nncl 1 0  fwt long, is of n 
conrsely crpstnllinc textrtre nnd n bltiish mlor. O n  'both of these 
properties mnsiderable ~xplomtog  work hns heen done, and lnrp 
bIoeks of tllc rnrtrble h a w  k n  quamid, and from tlrese tombstones 
and small bInck4 hnre heen chiselecl and pnlislr~l for 1cWnl ~tw. 
The pmperti*s are fmvorotdy Iw~ted Lot11 for q ~ ~ n r r y i n ~  und 
transportation. 

GRANITR 

The p n i t i c  intnrhre mcks occ~~py  n h u t  on+hnlf of the aggmgntt! 
land area of the Ketchiknn ant1 'IVranpI'II districts (see PI. I). In 
composition they range from p n i t e  to ~ n n d i n r i t e  or to ql~artx OF - 
hornbIpnt1~ diorite. The core of t l ~ c  Coast Range, as well as the cen- 
tral portion of many of thc islrrntb, js composed of this intrusive 
roclr. Tho mctamorphisrn in the granite, its rtonuniformity in coIor, 
and tho presence of joint cracks, m far as observed, rnalre most of the 
stone undrsirnhle for building purposes. Hnwrv~r,  granite maws o f  
good quality, rrniforrn in mlor, ~ncl  favornldy Iocntcd for p u r F s  of 
quarrying, were o k r v e d  nlong the rn~ in lund  up ~ o ~ t l n n d  Canal, in 



Behm Cnnal, and at Thorn~s Bay. On the islands nllrnerot~a gr~nitc 
stmks occur, prtians of which are of massive nnd lrniform texturc, 
thor~gh in these stnrl;~ rrp many w p p t i o n s  of t h ~  fcrnie rnincrnle, 
and pyrite is pws~nt in many plaws, rendering the rock IPS.-- desirable 
for building pllrposes. 

All the granite lnasscs in this region nm sirnilsr in cnmpmition, 
having plsgiorlrse f ~ l ( I s ~ ) a ~ '  as an essentinl cnnst it rrcnt. 1 lomblende 
is thr U S I I H ~  dnrk nlir1~1-~1, ltlrnugh biotite micn is pwsent in much 
of thc rock and in R f ~ w  plnc~s exceerls in nmount thr hornblende. 
Q ~ i ~ r t z  is cwmrnonly prevnt. tllauah ~isiirlly i r i  smull ~moants. The 
a c r w m r y  components arc ~p~lt i tc ,  titnnitc, nnd mametitc; s e c o n d a ~  
mir~trmls, to generill metnmoryd\is~i~, RIT w ~ i c i t ~ ,  cpidote, zoisit~, 
chlorite, and mlcite. l'etrogrnpl~ic~~ll!.l much of the rock is related 
mom closely lo the diorites tllnn l a  t l~c  grnnites nnd is usually p- 
fcrr~rl to as u diorite. 1 

Tho prevailing color is light prv, nnd in only a f e v  placea wprc 
pinlr or rcdrlish ma= o b r r ~ l .  Tlw gmins of the mmpon~nt  min- 
crals are ardinarilp of r n d i r i n ~  sizc. not. varying p a t l y  in the diflrr- 
snt localities. Eridenw nf tlip rIriml>ilif y of the granite is aflardpd 
in many plltrer; whew Iotly PSPWIIW to the inlt~rence of weatherinp 
~ R S  a u d  little or no clisinteprwtion of the stirface. 

MARKET. 

No attempt has yet becn m ~ d e  to quarry nr even i n r d i p t e  f h ~  
N&an p n i t c .  Tl~ero is practically oo marht in dtla~ka for the 
stone, nnrl along; the! 1'~cific coast lo  the sonth t l lc demnnd hns been 
st~ljplied by tllr qunrries in the States of ITashington, Oregon, and 
Califnmia. 

The long haul necmay to reach the rnarli-t nppcnm a t  fir&, an- 
fn~orable te m n i t e  gnnrrying along this poriion nE Ihe northwest 
const, but the present freight rate of less than $8 prr ton  to Prigrt 
Sourld is not grezlt~r tllnr~ the cost of trnnspartntion from mme of 
t l l ~  q~~nrrim in Califomin to the larger cities. The rest of quarrying 
the stone is estimated at, 40 c ~ n t s  per cubic foot, nnd the proportion 
of mnrketnble rock obtnined imrn tlw ~nlount quarr i~d is abont 60 
p r  cent. 

The value of the production of p n i t e  fmm tbe Rates nlong the 
w e t  coast  mounted to nenrlp $1 ,OnO.@W in 1903. The average sell- 
ing price per cubic foot for huilrling purposes nt the quarrics in 
t l w  coast States in 1906 wns ns follows : Rongl~, $0.85 ; dressed. $2.35 : 
for curbing. $1. For monttmental purposes the stone sold for $1 to 
S.2 per cl~bic foot rouph ancl for $3 tn $C pPr cubic foot dressed. 

---- -- 
*The eharact~rTnttca of tbp Rranltlc Intrunlwa ILrc dcacrllrnd In detail m pp. Ol43. 



The prices do not inclnde the & of transportation from the qnar- 
r ies  to the cities, which is frorn $0.50 to $3 p r  ton. This adds from 
5 to 30 cents to the cost per cubic foot. 

CEMENT. 

There are several kinds of cement, the principal kinds being Port- 
land cement. and natriral ccrnent. Portl~nd mrnent is produced by 
burning a finely ponnd artificial mixture containing essentially lime, 
silica, and alumina in certain definite proportions. Usually this 
combination is made by mixing limestone or marl with day or shale, 
and in such a mixt~re  should contain about three parts of the carbon- 
ate to one part of cltlyey material. Natural cement is the product of an 
impure lirn~stana containing from 15 ~KI 40 p r  cent of silica, alumina, 
and iron oxide. Calcareous and argillamas rocks suitable for ce- 
ment making are relrltively same in the Ketchikan and WmnpIi 
districts. They are metambrphosed, nsually ~ont~aining mica and 
some pyrih, and nro not ~uficiently fine grained to be of value. At 
only one locality-Long Island in Kasaan Bay-have mcks of t h i ~  
wrt been located for the manufacture of cement. Here beds of lime- 
stone and siliceous shrale are exposed around the shores of the island 
nncl are appnrenlly of a quality suitable to make cement. The dispo- 
sition of this product will, however, be confined to the lacd market, 
as it a n  not now be profitably shipped to compete with tho cement 
manufactured dong the Pacific coast. The resson for this, in the 
first place, i s  the high cost of the fuel necessary for its manufacture. 
The difficnlty in obtaining effvcient and cleap labor, as compared with 
the labor of the P u p k  Sound area and California, must abo be con- 
sidered. The long h a d  necessary to reach the market is unfavorable 
to such an industry. To ship the cement rock as mined to a cement 
factory established somewhere near the point of coal supply and near 
the market mould be the m& feasible plm, but this would bring 
little or no profit, as vast areas of cement rock are e x p o d  near nll 
the lwpr cities and can supply the cement plants along the coast 
for many pears to come. 

BIINERAL AND PPRmC3-S. 

Cold m i n e d  springs have been found a t  (1) St. John Harbor, 
an Zarembo Idand, (2) at several points near Eddystone Rock, in 
Behm Canal, and (3)  up Onuk River. 

At Zarembo Springs the water contains considerable carbon diax- 
ide with various minerd salts, which lend to it an a m b l e  flartor. 
The point of outflow, which is covered at. high tide, ~IL- kheen int-~wd 
and a small wharf built over it. The water ~ O F W  itself up through 
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a pipe, from which demijohns nnd barrels nre filled and shipped 
to Seattle, where bottling worb have heen established. 
In Behm Canal the principal spring is sitnated on the east side 

of Revillsgipdo Islanrl, opposite Eddystone Ilek. Tho waters; 
emerge from fracture cracks in a banded schist complex n ~ t  by peg- 
matite dikes. The flow a t  this point is gentar than at Zamm1)e 
Springs. Carbon dioxide and .R small p~rccmhgc of mlph~~rcted 
hydrogen are present in the water, the la t t ~ r  giving it a disapeenhle 
odor. Small shipments have k n  made from these springs for the 
local trade. 
On the north bank of Unuk River, a b u t  20 miles fro111 the moutll 

and 24 miles belam the internat.iona1 boundary, a strongly c n r b n -  
ated spring flows from a fisstire in tbs granite. Itq temperature is 
7" C. (44" F.) and the daily discharge abnl~t 1,000 gallons. With 
gmd transportation facilities this spring should prove valuable. 

Thermal sprine occur at several points in southcastern Alaska 
and have been found by experimce to p w e w  medicinl~l properticq 
of great value t o  sufferers from rheumntism and other ills resalting 
from exposure. The Indians were thc first. to appreciate Iho healing 
power of the springs and made u* of them long before the invasion 
of the white men. Of late yenrs cabina ~ n d  hat11 houses have bmn 
built at wveral of the springs for the accomrnorlation of visitom. 
Southeastern Alaskn, homcver. is not an ideal mrnmer rcsprt, awing 
to the excessive rain, and the sprinp can not be so valuable commer- 
cially as those in mom favorcd districts. 

The springs occur without exception within intrusive p n i t a  hlts 
and issue from fracture planes, In temperature they rat& from f i 5 O  
C. (250' F.) to 9 5 O  C. (203' 0.). They nre extremely varinMcl in 
cornpsition, and on emling precipi tnte vnrious minerals, forming 
crust deposits. The rate of discharge is not the same for d ihrent  
springs, and vrtries, probnhly, from severd hundred to 1,500,000 
gallons per day. Che of the hottest springs i s  Irreatd near Bailey 
Ray, Rehm Canal, In the K~tchikan district. The water at this point 
imes fmm a fisslrr~ in thc pnnite in the form of e jet 15 inches high 
and 1 inch in diameter. On BeFl Idand, just west of Bailey Bny, 
m d  on the north side of T!nnk River, Ci mileq from its mouth, are 
similar hot, springs. which a t p  fieqncntly risitetl. The spring with 
the greatest flow is  situated oppsitt: Great Glacier, on Stikine River, 
above the international hnntlary, and serves tlw inhabitants of the 
l,Trmnpll district. Definit~ rlnalpws and temperature3 of the various 
waters could not be obtained. 



FTXLTF: OF THE DIHTRTCI'S. 

Although R greater or less mnccntratior~ nf copper nnd p l d  m u r s  
a t  variotls p i n t s  in the Retchikan district, there i s  Little to indicnte 
that depmif s of much higher  grad^ or greater extent will be found 
than thosc n t  present mined. Lnrgc sreas still remain unprospected, 
and wit hjn t h m  fi lf ure ~xplornt ion~ will probsbly reven1 ow bodies 
comparnbl~ with thme now known. The extent of the copper-bearing 
masses ig pos5ibly the m& imporkant q~~estion to be wttled. That. 
orttcropa rnny fail nltopthcr to indicate t h ~  vnlnc of ground nnder- 
neath hmrs t w n  d~omn nt sorernl localitis, and t bat the accumnce of 
the om is aften in limited masws. which can hc mined out in a short 
spare of timc is shon-n mt .w1-~rn1 mines, though n t  these lmalities 
advsncrd dcv~lopmmts inrnri~hly reved new ore Wes Under 
sxploitntion on tht wnle I ~ i n g  ntlvnnced in I h i s  di$rict the problem 
of nrw orc reserves muqt intrritnhly cmne tn the front, and the fiearch 
for new ore hodiea slinuld be vignr011sF~ continued by both prospector 
anrl mint ~opcrat~or. Suc11 invest i p t  ions hnve k n  satisfactorily 
extendcd in the ow-t~ee ring r w b  by the IIW of diamond-drills, which 
are especirl1p rdnptrd to tho ~lenrrlr of  snch stbut tered ore rnn.c;ses. 

Urlder existing conilitfons, with t.he price of copper tlE 15 cents per 
pound. it is nut jmsi blr to mine profilttbl y ow corrtaining less thnn 60 
pounds of coppr p r  ton and thr t ~ s u a l  gold content of from 75 cents 
to $1.25 *r ton. I lowever, ope contuinirlg RS low as 40 ponndr; of cop- 
p r  per ton was mimed ~ n d  shippd n t u profit early in 1907, when cop- 
per was at n market vnlne of 25 cents a pound. The p r e ~ n t  mining 
costs a~-trap fmm $1.50 to $2 per ton, inchding haulage to the 
wharf: tmnsportstion to the smelters at  Tacoma or in British CC~- 
lombin rosta fmm $1.50 to $2 per ton, depnclinp I1pn the tonnage 
shippd : srn~ltinp c h a r ~ s  are from to $5 per too, inclnding the 
losfips in treatment. Tf the OR is smelted in Alaska, transportation 
is wnmewhnt wdnmd, though the srnpltinp charges are necessarily 
increased, GS the cakc r g t 1 i 4  must be s l ~ i p p d  to Masks and the 
copper matte or smelter product must b sIlippd south to Pupt 
hind, 
In some of the copper mines, as an Kasaan Peninsula and near Sul- 

zer, are h u p  b o d i p s  of magnetite contuining from 1 to 2 p r  cent of 
copper per ton, which can not at present be extracted with profit ns a 
mpper ow. It in  pmible. Ilomcrer, that, with the i n t d u c t i o n  of 
8 methd  of mncentrntion bp fine p i n d i n g  and magnetic wp~rntion, 
snch sn ow rnny nlso #lw m i n d  to ndvnntap. especially if the m a p  
netite can be sold ns an, iron ore. Tt is note worth^. that the magnetite 
is practically free from phosphorus mnt~ins v ~ r p  little sulphlm or 
other impurities, and could Ilr p l a d  on the market aas R " Besmer  



ore.'' Tbe mina  and prospects on ICasann Peninsr~h alone have 
revealed a large tonnnge of magnetite ore. 

Gold ores which are fncorably located and in which the greater 
percentsge of the value is free-milling can IK pmfitnbly mined with 
n gold content of $3 t o  $10 or more per ton, according to the magni- 
tude of tho ore body. 

The rapidly incrensing ontpz~t from the copper mines on Prince of 
JVnles Island and the rwnt rliscoveri~s of copper-h~n~rin~ dcposih 
h ~ v e  brought the l i e t e h i k n ~ ~  district well to the front ns n copper- 
prodlrcing area. Lttle cnn IE snirl wprding the fntnre of the rn ines 
and prospects in the TVrnnplI district, ns their output has hen sliglit. 
Cop~wr, gold, and silrcr-lend deposits trre being exposed n t  serernl 
localitfr?s, some of which give promise of kotuing future mctal 
plmlucers. 
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RECENT SURVEY PUBLICATIONS ON ALASKA- 

[Arranged ~ p h i c a l l y .  A mmplete list can ho had on application.] 

.MI d these publicakions can bo obtained or consulted f n the following wap: 
1. A limited number are delivcd to Ulc Ilir~ctor of the fiurveg, Imm whom they 

can be obtained, f r ~ e  of rhargr? (~xurpt rorhi n  map^), nn application. 
2. k certain number are d d i v ~ r ~ l  to Sonstors land Repr~sentatives in Con- for 

distribution. 
3. Other wpim am dqmiterl with the Ruperintendant of Docamenta, Weahln@onn, 

D. C., from whom they can bc h d  at prir:~~ slightly above mt. 
4. Pmpim of all Government pulllirations aro Iurni~hd to the principal public . 

Iibrariea thmu~hout the United S t a h ,  whew t h ~ y  crrn ht: rrmnmlted by thme interested. 

I GENERAL. 

hy and gmlcgy of Alaska, a aummary of exiating knowledge, b .A. 8. 
Tbemwith a uwtiun un clrmna. by CIsuehnd Abbe r., and a to gre Kle map 

ancl iiemiptiun thmcl ,  by 11.1.. Gtadc, ~mreaaianai k er KO. afigob: sn pp. 
Placer m i n i n ~  in nlivkn i n  lW, l,y A. H. Bnaks. I n  ~ u h t i n  No. 259,1906, pp. + 

Is-31. 
Tbc mining induntry In 1905, by A. H. Brooke. la BulIetin Slle.284,1906, pp. 4 9 .  
' J ~ P  mining induntry in Im, b A. H.  Brooks. In Uufle~n Nt1.314, 1907, pp. 19-39. 
Railyay n l u t t ~ ,  by A .  R. llm& in Rullrtin Xu. 2M, 1906, pp. l@U. 
A r l m ~ n ~ ~ t m t i v ~  rvport, l,y I. F l . ' ~ n m k g .  In Re rt ijn pmgregs of invedgationa of 

mineral m e r c n  of ~Uarku in l9lM nullelin c. 2259, I V U I ,  pp. 13-17. 
Adrnin~strativc! wprt, by ;\. II.13rri~ke. I n  Rr st un progw of inve~tigatione of 

m i n ~ m l  RIYTPPIOI +%IULB in l r l a  n d r t l n  E- 2~1,1900, pp. I!. 
Mminiernrtive wprt, by k. I T .  Hrtnks.  In R ~ p r t  on progrrss of ~nvegtigetione oi 

rnln~m1 r~sourc~s of ,\fmke in 1906: Bulletin No. 314, 1907, . 1 t-18. 
No* on ~ h c  petnleurn firldla of A l a ~ k a ,  by G. r .  Martin. l n  ~gkn Ko. 269, 1805, 

pp. 12%139. 
Tbs ptrnlvtrm .lielch of the Pacific mmt of Alaska, with an etcoultt ofthe Bering River 

ma1 tlepnsriu, by G. C. hWin.  Bulletin ?ion 250, 1905, 64 pp. 
M ~ T ~ P ~ R  for - 4 l l ~ k s  -1, hy C i .  C. Kafi in. In UtlIlctin Xo. 284, 1906, pp. 
The hlwks cvlal fieldn, hy (3. C'. Martin. In Bulletin ?To. 314,1907, pp. 40-46. 
Nctborlu and mnbof pve land  placer miningi n Alwka, bv C. IT'. Punngton. Bnll& 

Ro. 2G3, IM5.362pp. ( O i i t o f ~ m c k ;  can bt.pu~h~w&ImmPuperintmd~ntof 
Documents. \Vmhinmn. D. C.. for $5 cents.) .\hstract in Bulletin So. 259.1905. -. . , , 
pp. 3244 .  

CImgmpllir ciictio of Alawka, by Namm Bakm, smnd edition by J. C.  &far- 
~ n i r t .  I3ullet%o, 291, 191%. 690 pp. 

Admini~t.mtive report, by A .  II. Rmoks. h RRport on prcpwa of inve&iptiona of 
m tl~eral W R O U P ~ R  of r i l ~ i ~ k a  in 1W7, Bulletin KO. 345, p , L17. 

Tho iliqtriltutinn of mineral rrsotlrcet; jn Alaska, by A. H. !rooks. In Report on 
VrWeuR nf invmtimt~une oi m i n e d  resourcm of Alwka in 1907. BuUei in Xo. 
3.1a,pp.18-zo. - 

The rnirstn iodli~try in IO07, b A R. l 3 m k s .  In Report on progrew of investiga; 
tlonm oyrnineral resourcee oLlaska in 11107. Bullelin 345, p . 30-53. 

Pma ecunR and mining gold placers in Alaska. by J. P. ~utrKinp ,  Jn RrlHetin 
s o .  345, lW6, pp. b4-77. 

Water-m~pply ~nvefit~lgatrons in Alaslia in 1806-7, by F. F. Henelmwand C. C. Covert. 
Water-Supply Paper No. 218,1908,156 pp. 

Alas& t n p p h i c  map of; amale, 1. F5W00. Preliminary edition b R. IT. Goode. 
Canta~npd ~n Pmfc&od Paper No. 45. Not publichrd wpamte&. 

Mnp of hlmka &owing tliatrihutim o1 minml retwurcefl; s r a l ~ ,  1:5OObftO; by A, H. 
B m o k ~ .  Contained In Bullettn 345 {in wket). 

Map of Alaska; wale, 1 :  5000W0, by .llired A. Brooks. 
I 



R E C m  HlrRVF.P PtrIBLICATIONB ON ALASKA. 

Me-a md emta of p v ~ 1  and plncer mining in A b b ,  by C. W. Rm'ngton. W n d  
edirion. 

FOtTHEASTERY ALASKA. 

PI.eliminq rc rt on the Ketchikan mining dhriet, .ilaska, with an iotroduhry 
akerch d tE gmgeolw of south-ern ,\La*kskn, hy Altml R. R m k a .  PmfPseional 
Paper so. 1. 1902;m pn. 

The ~ o r c u ~ i n e ~ l a c e r  dktrict. hhb,  by C. 11'. Wright. B~~lIetin Ro. 238,1W, 25 pp. 
The T m d ~ p l l  ore d e w i r s .  lw  I. r. S m c r r .  In Itulletin No. 239. 1RO.5. Dn. 6 W 7 .  
Emwmic d e . r . e l ~ ~ m & t ~  in &uthamt&ro .C13aLc. h\* F, I.:. and C'.'H'. i f i h h t .  In , . n-- -- 

Rdletin ~ 0 . ~ 2 5 9 ,  1905. p 4 7 4 5 .  
The J u n a u  add belt, Alrrla. rv A. I.. Gpcnccr, pp. 1-13,, and A m o o ~ h e c  of 

Adrnirnltr bland, .4lm!m, by C. P;. If'richt, pp. 13F+1M. Bulletin KO. 287. - - 
1906, 161'pp. 

M e  minine in muthsestem AhIra, bp F. E. and G. W. Wri~ht .  h Rl~ltetin No. 
SM, IN%. pp. M. 

Nonmetallic de+b of writhemern hlmks. hg C. W. Wri~ht. In Bulletin No. 28.1, 
1936, pp. ,5440. 

Tbe Ynkuta~ Bay r+n, llg R. F. Tarr. In Bulletin KO. 2E4, 1DM, p 81-64. 
Lode mining in sortthewtern Alsska. by C. W. Wnght. In  Btll l~tin %n. 914, 1M7, 

nn. J7-$2 rr- - -- 
Nonmetallifwous mind m u m  of mutl~Pnstprn Al-lia, by  C. W. 'IP*ht. I n  

Bdlrtin Xu. 314, 1907 . 73-81. 
Remnnaiwance on the P ~ C K  cuaqt imm Yakulat In A h k  R i m .  hv Eliot RIntk. . 

w r l d ~ r .  In Bulletin Sn. 314, 1W7, pp:FR*. 
Lode mining in  pouthewtern ~ I R P ~ R  En 1901. 11~- r. If'. Wtigbt. In Rulletin No. a44 

laOH nn. 7%97. r -  . -  - - 
~he-Cuii&n$ stones and msterlals of ~autheasl~rn .4laskr, by C. W. W t i ~ h t .  In 

Bulletin Ko. 345 1908, . 116126. 
Copper d p p w i t s  on dasann %ninsula. E n m  of W a l a  bland, by O. W. Wright m d  

Sidney Paige. In BulEeth Ko. 345. IMR. pp. SR115. 

Tbpographic map. 

Junau S @ d  qdmnglr; ~cale, liB2500; by \V. J .  Pvtm. Rtr mle at 5 nab each 
or D pet hunrlrd, 

T m p h ~ r  map of the Jpmu gold belt. A l a s h .  Contain4 in nullctin 287, Plats 
xS.';TI? lW6. ?Int 1m4 wparnb~p. 

Phy~iogmphy and g W I  gaolagy of the Yakumt Buv -on, AlmkP, b R. S. Tarr, 
with a chapter on flte bed-mk y a l v y  11). R. 3. Tnrr an1 C. 8. &a+l~r 

me L~tchikan and Tl'ranqrII mining dirrtnctre, Alaska. F. E. and C. {I.. m'&ht. 
Rvrnr-m nay !.prbrid rnn ~cale ,  J :  G2XKI: hv B. 11 ,  Olirrr, r ln pmtw.\ 
W a r ,  ~rnninr,r~n fipecixrkaP; RCBIP, 1: 625Wi; hy 1). r. li'ithcmptan and J. W. Bagley. 

W?TTROLLER BAY, PRWCE WILLIAM ROfTND, AND COPPER RIVZR 
REGIORB. 

The dnern l  r e m u m  of the Mount Wmnpcll district, dlmkia, by R. C. Mendenhall. 
PmfeminnaI Paper So. 15, 1WS, ;I pp. Containa pr~aml  ma of Prinr-R l!'ilEiam 
Sound RI-I~ Crrppor Iiiver refirin; ~cale, 12 miles = L inth.  ii7ut of rtrlrk; cnn be 
~tt~rr.l~%wd In1111 St~printer~dent of Dwutaent~ for 30 c ~ n t a . )  

Berina I t i l - ~ r  ~mnl  field, I I ~  G. C'. Martin. In liulletin Xo. 259, 1905, pp. 140-150. 
C a p  L ' n k t : ~  placpm, hy ti. C. h f ~ r t i o .  In Bulletjn 50.259. 1!D5, rp. 88-89, 
Sot- on ~ I I V  prt rn l~um rieldo of .\laaka, b G . C'. Martin. In 101l/~tin No. 269, 1W6, 

pp. 12q -1:1!1. ~ b s t r u c t  imrn ~lulletin ku. 2 ~ .  
fit ~mtrnlrwtn fieIda of thc Pacific coast of Ahskn, with arl m u n t  of the Rering River 

r.rm1 r l ~ p s i t ~ ,  tiy G .  1 ' .  IInrtin. Tlulletin So. 250, lgOR, M p . 
Cheolvy c l t  tlir central rapper River region, hlmka, by W. I:. &endenhsll. Rofelc 

mr)nn1 Pa ler S o .  41, 1!10i, 733 p . 
Copp,.r arid .lt\wr mincml r rnarrea  or~r inca  ~ i l l i a m  Round, by U. R. Grant. In Rul- 

tt . i t1 Yo. 294% IWti, 78-97. 
Diutrrbt~tion ancl chamctrr rf tho t jering~iver mi, hy G. G. Martin. In Bulletin No. 

234, 1906, pp. fi:r-;(l 



BEUEPT BURVET PFBGIC ATION8 OH ALASKA. I11 

i? etroleum&ContmUerBay, by G.C.Martin. fnBulletinh'o.314,1B(n,pp.8&1a3. 
mlogy and mineral rem~urcw of Cnntn~ller Bay *on, by G .  C, hiartin. Bulletin 

34). 335, 1908, 14lyp. 
NoteR on m p p r  prrspwta of Prince William Smmd, by F, H. Ifoffit. In B~uIIetin 

SO. 945, 1W8. pp, liti-178. 
gdinctal rmuru-~s  ot tho liutaina and Ghitina valley, Fopper River +on, by F. E. 

Mof6t and A .  G .  Maddren. Jn Rullrrin So. 345. 1WS. pp. 127-173. 

Tapnpphir map. 

Map of Mmnt Wmngeetl; wale, 12 milea =. 1 inch. Conmined in WPesional Paper 
h'a. 15. Not iwued wpnmtely. 

Copper and upper (.'hi~tochlnn rivrm; scale, 1:2500f10; hy T. G .  &dine. Qntained 
in Pmteasional 1'npor Yu. 41. Xot iwued eel*antely. 

Comr, Xslwana, anrl Vhimna riwrrr,hi.atlnater* t ~ t :  wale. ?:250WO. D. C.Rrither- 
spuon. Cur~~ainpd in I'mfe~siannl Fspcr No.  41. Nut &led wp~eately. 

Controll~r Bay rp@ori Special map; ~(ccrl~, 1 .R?W; by E:. G.  Hamilton. Fordeat 35 
CPrl lH a ropv 111 $21 .RO per 't~inrlrcrl. 

General map o i  :.\Inaka nmat re@nn lrrrrn yakutat Bay t o  Pnbm William Sound; o d e ,  
1.1260000; currtpiled by ti. V.  Muttin. rmnteincd in B~llletin So .  35. 
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