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THE POFEUPINE BOLD PLACER DI8!l!RIOT, ALA8KA* 

Tba Porcupine gold placer district includa the drainage basins 
of .&I westerly headwater tributarias of Chilkrtt River, which enhxa 
Cbilks;t Inlet, an a m  of Lynn Canal, near Hainas, a small town 
abnt  75 miles northwest of Juneau. Gold was b k  dimvered in 
this a m  in 1898. Productive mining was begun the foUoWing year 
and has baen continued to the p m n t  time with such mccess that 
the district hm ranked with the most importan* placer fields of 
s o u & b a & m A l ~  

Tbe ww h t  visited by a geologist of the United States 
Qeoiogicd Smey ie 1899, when an explomtory expedition on the 
way from Pyramid River to Eagle followed the old Dalton trail 
up Chilkat River and past the then newly discovered placers ono 
Pamupine 0wk.l In 1903 C. W. .Wright made a mere extended 
study of the region and outlined the prixlcjpal features- of ite geology 
and mineral deposrik8 

'She wrihr visited the district early in the summer of 1916, spend- 
ing two weeks in the examination of groperties then under devel- 
opment and in the study of bedrock and glaci~l geology r~lated to 
the formation of the placer deposits. 

The writer is indebted to the residents of the district, who extended 
generous hospitallity during his stay and facilitated his work in 
every possible way. Acknowledgment is also due the earlier invmti- 
*tors, whose published papers have been drawn upon in sssembling 
the data of this report. 

The ganeral position of the Porcupine placer BIstrict in relation to 
the geugraphic features of southeastern A l s h  ia shown on Plate IJ, 

IBrwb, A. H., A rwaunalf!aano% fmm PgsamId Harbor t o  lagie City, Alaska : u.' Et 
-1. Surve~ Twenty-flrait Ann. Rept., pt. 2, pp. 37-76, 58QO. 

Wright, C. W., The Fomploe placer di- b k e :  U. 8. GeoL Survey Bull. 2.38. -. 
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6 PORCUPINE GOLD PWLCER DXSTRTCT, btbSgd, 

The amornpying geologic reconnaissaace map (PL 1) shows thia 
district md mme additional terrhry, coverhg an 8rsa about 25 
mi3g quam which oentew near latitude 59" 2 3  IT. and longitndp 
136" 10' W. T h e  principal belt of mineralization that has p d u d  
placer depoeits rnns northw&wad across the area &own on the 
map B little below ita wntsr. A mndary area of rninedzation 
occum in the vicinity of Bar h k  in the northeastern part of the 
ragiw mapped. 

mpoa-. 
The dishick ie dr'ained by four westerly headwater tributaries 

of C l d k a t  River, which flows into an a m  of L p  Canal, 40 
mil- southeast of tho main placer area, These streams, named 
in oder from north ta south, am Bear CI.aek and KIeh i ,  Salmon, 
and Takhin riven. Of these tbe R1ehini is much the Iargsst, and 
its basin contains $he m& pdnctive placers. All these stresrns 
flaw through broad, glaciated ~aL1eys floored with thick deposits of 
gram1 and boulders, Their grades nra staep, aid their swift- 
flowing w a t m  are gener J l y  divided among numerous &allow shift- 

' ing channels Thee features are due to the presence of glidm of 
considerable &e on mod of their heedwshrs. me tdpegmphy of 
t h e  district is typical of the coastal mountain province of south- 
easten Alaska in its strong relief and glacially developed f atures. 
(See PL TII, A.) Sammit elevations-along the principal divides 
generaIIy range between 2a,000 a d  6,000 feet, but individual p b s 3  
r ise 6,000 to 7,500 f&t above sea level. The topography has a 
smoothed wpe& up to an altitnde of abont 3,000 feet, marking the 
level reached by ice during earlier periods of glaciation. Above 
this level mom rugged f o m  abound, culminating in the serrate 
ridges and pedm of the high divida T h  ~ d l e y  heads thronghout 
the district have the form of glacial cirques. These o m  at great 
elevations in the main divides, and the v a U v  leading h m  thm 
do not descend with an even slop but in a serik of steps, causing 
an alter?ratiw of falls or cascades and mlstively sluggish reaches 
in the ;streams that drain. them. T h e  amount of glacial scow llns 

. varied with the sim of the vallep, and tha bottoms of main v d e p  
are generallj much below those of their tributaries. Stream drain- 
ing these hmghg valleys have generally intrenched themselves, pm- 
duchg an intmting series of canyons, and have bailrt allu~ial fans 
out into the vaUep which they join. 

Featurn formed directly by deposition from the Ice am almost 
gatirelg abmt  except in the immediate Picinity of the pragent 
glaciers. There is a lifdle morainic topogmphy along the north aide' 
cf the upper Klshini Valley, and there am sfme high Itemuxs dong 
the south side of the same d e y  lthat may in part be latent2 morein&. 





The climnta of the Porcupine district is i n tmmda t~  in general 
c h a d r  between that of the oxmsively humid, equabls climate 
of the coastal pm~inces, where the full influence of the Japan current 
is felt, and that of the interior of Alaska, where relative aridity and 
graat seasonal variations in temperature proveil. The winters tare 
long and fairly mid, Heavy snows may mur  as early as October 
md aa late as April, and its a~wnulstion may xeach s depth of 10 
or U feet in the valleys and much mom in the uplands. The line of 
perpetual gnaw is about 5,000 feet above thle aea, but mow banks in 
protected situations at much lower elevations may peraid for the 
greater part, of the summar. R l e  summers are shorter thsn the 
winbm, but they are for  the most part warn and m y .  As the 
ragion ia Mtered behiad the great ice fields of the SL Elias Range 
the southerly and wmterlg winds that bring the summer rains to 
most of southwstern Alaska give fair weather in the Porcupine 
region. The weather in the vaIIeys during the writer's visit in the 
latar part of June was frequently uncomfortably hot. The season 
available for placer operatiom is much longer than in interior 
Alwks, a it ateads from early May to la te  Octobr. 

The climate of the district favors agricultrrre to an unusual d e p  
in comparison with other sections of wutheadkrn Alaskk Where 
the soil is favorable at low elevations prracticallg dl the mmmon 
vqptablss, mall fruits, and cereals are grown s u d l y ,  and the 
gardens of Haines and the Chilkat Valley are justly celebratel for 
the abundance and fine quality of their strawberries. 

PO- 

The dopes of the e o n  up to an altitude of 2,000 or 2,50Oefeet am 
generally c e d  with a den= firest, mainly of spmm snd hemlock 
but with a few d a m  and pines in p h  The valley bottom near 
the streams support an abundant growth of & w d  which inhr- 
mingles with the conifers toward the ImEering slopes The t m  
are generslly of large size, suitable for lumber, and the supply 
far exceeds sny possible demand of the local mining ind-. (See 
PL U, B.) h r g e  tracts of timber in the mehiui valley in Cana- 
dim territorg a n  held for futnre development for lumbering. 
The hemlock is especially adapted for piles and also rnakas a good 

p d e  of lumber. The spruce meets with favor for flume and sluice- 
box lumber, and the cottonwood is preferred for riffle blocks owing 
to its tough fiber. 

In most place the forests have a d e w  undergrowth of alder, 
'' devil's-club," blueberry, fern, and other plants, which, by conceal- 
ing the bedrock and making walking difficult, hinders geologic study 
and bedrock prospecting. 



margin of the 3Qehini Valley, forming the walk of Porcupine and 
Glacier C& cauyons at their lower eshmities. In line with tbis 
band a large arm in tba mount- north of Jamb Glacier is mm 
pied by similar M s .  For m v e d  miles .up the Rlehini Vdley above 
Jar& Creek only limestone outcrops were found, dthoogh in places 
&ions eeveml hanrlred feet thick are -posed. These r o d q  where 
least alkrsd, are light gray in color, am Imdy fossilifemns, and 
show a fairly w l a r  thick-bedded structure. In places, as just 
east 02 Porcupine C m k  and where the road going eastward from 
Porcnpine Ierlpes the Rlehini bottom lands, silicification hw cc- 
curred, producing quartzitic mks that resembIe tha limadones in 
texture and color. CSn Glacier C d  a d  in the Klehini Valley the 
limestones are large1 y mqsttlllized, prducing a Iights01orsd com- 
pact rnrtrble. 

Wbem limestone and slab are in ts tbdd,  sat.. mi Parrmphe 
C m k  above the marble canyon, the whola serj?es is dark snd both 
limestone and slate have r thin-Mded, plsty structure (PI. TV, B )  . 
A grgdrtation in composition is evident, the limestones lfradmg into 
c d c a m s  slates d these into more purely siliceous beds. Graphitic 
material is present in dl the beds, and in m e  of ths slaw it is very 
abundant, giving them a cod-bhck color and a mft, friable 

Thin beds of limwtone and calcareous slam were noted alm on the 
upper Porcupine, near the mouth of McKinley Creek, and in the m d  
s few miles east of Porcupine. It would appear that them is among 
the dimentary groups an i m p h n t  assemblage of t11at.m 4%- 
guisheil by cafcaraons ph- among which are acme nearly pum 
lirnsbnea 

Slates with& htdxdded limestarlea are exposed on McKinley 
and Cahoon creeks, in the upper part of Glacier Creak valley, and in 
Jarvis CreeH valley below the glaciara 'IIE ench locality the r d m  
are thin-Md* dark, clastic sediments. The most obviow &in+ 
tion between didmt beds is in their graphitic cwWrt. 'Ib W 
r m p h  they grade from a soft, rkhIy graphitic tw to hard, rela- 
tively ptm quertzose slaEes. 

A p u p  of mrse-grajnd sedimentary mks, including thin- 
bedded mdstones and slatas, and a he-@ed qoaglomemk bed 
are exposeif w the muth slope of Jar& Valley near the internatid 
boundary at MI altitude of about 2,000 feet. Lower down mi the 
sama slope h c s t o n e ~  of the rnrtssive type. crop out. The clastic 
beds of this locality were not encountered elmwhere in the district, 
and their relation to the other temanes is not definitely known. 'Che 
massive lirnwtonm them, locally at least, dip southwest, If this 
indicates a general structure the cung1amerrtte and misted rock 
overlie them, 
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c i sw  MS may mpreenL the uppr Carboaifemus and earlie Pale+ 
zoic, tbe masr d d i c  series may correspond with tfis Mesomic ME 
of Admhdty Island, whch they resemble in a geneml way. 

The cornlation of the mks of the Porcnpine district with terranes 
that ocmw on Admiralty Island emphasizes a fmture of the Coast 
R a w  intrusions noted by Spencer l-namely: the edging mer of the 
ignmw mgas toward the north, whereby one after mother of the for-' 
mations present h the Juneau gold be1E.k terminated.. 
Thb last of these formatiom to be cut out by the diagonal b u d -  

ary of the diorita is a group of b&e volcanic rocks that & up 
the C h i h t  Peniawla and extend up the east side of Chilkat Valley 
h d h a y  to Klukwm They have the =era1 cbaract&stics of &e 
p u p  of metabmalts that lie next ta the diorite rmks in the Bemew 
Bay &on, which Knopf a smignsr to the J d c  or h w e r  Gre- 
tamus. 

The oontwt between them rocks a d  the mdimenhry rmb that 
extend inta the Pomphe district is covered by the alluvium of the 
Chilkat Valley. Their difference in physical =Iteration points to an 
anconfomable~relation and is entimly compatible with the age as- 
signments that have been indicated 

The rocks of the Pornpine dkhict are themfore not tol be mrre~ 

la td  with t h  of the Juneau gold bela The only point of h i -  
larity in the two regions is their pro&@ to the intrusive roclrs of 
the Coast Ranga It clearly .apparent that the mineralization 
in both regions is due to the idaence of the intrusive nmb d not 
to any inberent tpalitias in the bedded xcicks which wem invadeit 

IGCNTOVS BOCKS. 

!!?he igneous rock-  of the district are appmntly all inhmi~e.  The 
-bodies larga enough to ba reprewnt~~d on the geoIogic msp am 
dioxitesl mndectad with the deep-~lentted intrugiva mmph of the 
Coast Rmg. In addihion there are a few small di~b18e dies whose 
age and relation to the other intmive rocks have not been determined. 
The diorite of the northeastern part of the area is part of the 

main Coast Range belt, which extends uninterruptedly from lower 
British, Columbia northwestwmd past this region md scm the 
Al& aminage b a & ~  A small outlying band of &mite f o m  2he 
cmt of the range north of Jamis Glacier; a larger one &em& 
northwwhvrtrd from upper Salmon River, amam the heads of Por- 
mpine and Glacier creeks and heyond the international baundary. 

l%~cer,AC.,Thes&u~~:1~.8.awtg~Bpn.aS1,p.fa,lsOB. 
Enopf, AdoIph, WloW o f  the Beme= Bag @on, hlaslktt: u. 8. I T t l T W  BdL 

446, p. 19, 1011. 



The dioriha of the district V B ~  mmiderably in h x l ~ m  and corn- 
 tio on, but tbe mod prevalent types tm moderately -, egni- 
granular lighbgmy rocks composed dominantly of plagimlam feld- 
spar snd horeblende with smdler amounts of biotite and quartz and 
with m r y  apatite,, dhnita, md magnetita The mks of the 
=in Coast Rmge belt mi chiefly of t h i s  c h a h r ,  bat local f acies 
$how eithe~ quartz or mica or b d h  in unusual hndance, giving 
them the character of qnarte diorites and quwtz-mica dioritas. 

The narrow band at the head of Porcupine Creek is described by 
Wright; as follows: 

Thr narrow beIt at  the henR of P o m i n e  Creek contalne more biotite, 
and negrqgntidna of bornhlende arrd mica are often prominent, causing Large 
dark wid& are locally charaCtert&ic. The cootlnuatlon of thls belt t o  
&a mst lit COttouw00a Creek Is  charactetlw by a mlrrwllne ieldggar and 
a lnrgef m t  ai qnarta. Under the m l m w p e  mme of the mLneraL are eeen 
to h v e  b crm~hd. Indlcetfng that sInm the Intrusion of the d1orit.e thgr 
ham subjected to praaure d movement. Thh dorite mxk Pa I- 
termed grtlnltc, whkh It rpsemblpe very dosely nad from *!ch It can he  
di~Ungdshed only by cereful esaminatloa 

* The metamorphic' effect of the diorik upon the hclosing rocks 
is generalIy limited to a tone only a few hundred feet wide along 
the contact, &s pointed out by Wright, the slatas have been " baked 
and altered fo a f i t y  hornstone " in such metamorphic zones, and 
the limestunes have been recrystallized, forming white, compact 
marble. A more widesptead phenom~non, alsa due la the influence 
of the invading mapus ,  is evident in the minw1ktion of the 
dwtrict and adjacent arew 

4!ki very general mineralized condition of the sedimentary roc& 
of the ~egion is well d d b a d  by Wright,' who says : 

The sedlmeahg iocks have all been more or lw mineralimd by dnwrrr 
and veins of quartz and calcite, but an especially notewortby i m p ~ a t i o n  
of iron snlgbfdes forms an hterm~tcd mne of minerallzatlon In the gonthern 
~ M o n  of the sedtmentarg ~eriea The ~n1phidea In the aIaW occur aa alms 
or m m t l y  F@ lenticnlar mas- a few inchea in width, parallel with the 
bedding. Two ~ampIes of the mlnerallzed &la t w n e  an averafi ocrom several 
iwt nnd the other from a rich wnm-mm, respectfwlg, .w.41 nnd .P2.48 per ton 
in gol(l. Sampl- from near the month of the Pornpine, wbem the slam are 
amwmtb anm5n- taken by Mr. Brooks dnriop: hls short vislt to thIs 
M o n  in 1899, gave traw of both gold and stlver. 

5WrlghS C. W.. The Porcop4ne placer dhrlct, Alaska : D. 8. (fsd I J m  gntt 286, 
p. 17, I S M .  

= Id-, pp. 17-18. 



$he quwb velncr am not verg abandmt, and'm a We  are nhort md m u ,  
oftin merely stringmi mlel with the atmcttm of the slates. A few w h m  
mt directly a c m  the fomaUm crarry galena and sphalerite, wlth a eman 
amount of chnlmpmlt& and, thmgh qnlte nerrow,-&en penlet for consider- 
able aIfltam3~ Calcite veins, which are more nameFoua than t h m  of quartz, 
are umnW a foot or mow In width and are ofien wenthered to a mbt-brown 
color on the adace. whUe of a blntsh color ana flne granular m u m  whm 
fmhlg  broken. Tbey often cam cum of pyrite, which occaaIonnlly rnemqwe 
an Inch & e m  From velm of tbis nabre np McKinley C m l r  some nntiva 
go~d has w n  reported, 

Baidea the amau veins a qua* ledge I00 feet WMB on- at nn elevation 
ut 2,000 ieet w the rldge m t h  of Porcupine. Although appnrently quite bar- 
rw, a small mmple from thla gave an assny ml'tle of $5.28 In gold. A flimilar 
Mge ocmm r c m  the KlehInJ at 1,MWI feet elevation, on the ridge we& of 
Boulcler Creek About 2 miles below Porcupine i s  a third r n ~ r a W  d-t 
rich In wlphldea, wlth alclte ag Rame minern1, but sample taken h@'h gatq 
an aaaay value of only 41 cenk  . . 

'Sha gneral zone of mineralization fmm w'bieh the pl- of 
mehini and Salmon river basins have bAen derived appesrs to be 
elongated in a northwBgtRr1y direction, extending from a point sonth 
of Salmon River ucmss the basins of Porcupine, Glacier, and J d s  
creeks and into the r n o u n t ~ h  - north of J a m b  Glacier. The rich- 
ness of mineralization variea from place to place, and there are 
brga BLEW of lean or barren rock in this zone. Rut there are also 
remarkably large are= in which sulphide minerals are generalIy 
abundant and which a m  reported tu yield substantial returns in 
gold on BSB&~. A band of this sort that CUB across Calhoon Creek 
near its mmth in the slate formation ahowa abundmt quartz vein- 
ing and sdphiag min~mlieation for a width of nearly 1,200 feet. 
Random samples taken a m  this belt are reportad to assay from a 
time up h toeverel dollars a ton in gold, a large number of tassnys 
going between $1 and $2 a ha 

. T h e  point farth& northwe& along the general zone of mine- 
tion at which gold has b n  found ia in the mountaim &h d %be 
lower end of J h s  Glmcier, west of thk  intemtional boundary. 
Here, at an damtion of about 4,500 feet are several gold quartz * 
ledges in granitic country mck about 800 feet above its contact with 
limestones The lowest and apparently the richeet of the ledges is 
trrrcesbla for over 2,000 feet dong the gtrika It T&- fronz 2 f4 4 . 
feet in width. h a y s  of numerous samples hkm mmm the fdH 
width of the vein are reportd to  giw from a few dollars to $70 a 
ton ; the higher tenor is genwlly found w h m  the vein is relatively 
mmw. A silver content of a, few omces b the ton is indieasd 
in mat,  samples. Pickd speeimens give much higher rassrry d u e s .  

Southeast of the main placer area, on the slope north of Salmon 
River, am a number of namw silver-lesd veins that represent still 
another type of minerariation in the die t .  So far as known the 



1- am leas than a foot in width. The maximum metal cantent 
& the veins is mid to be about $3 a tan in gold, abut 60 omms a 

+ tonsin silver, and about 35 per cent of lead, One Barnp1~ shorn a 
copper content of nearly 3 per cent. 

The &mdzation that has furnished the placer gold in tbe 
W t y  of Bear Greek has not been studied geologically. Proapec- 
-80Bs mprt that a zone along the ridge w e  of h r  C m k  is heavily 
mineralized and that in placm it contains commercial gradas of cap- 
per o n  A specimen from this deposit7 taken apparently from a 
vein a few inches wide, contains pyrite, pgrrhotih, chalcopyrite, and 
spbalerite, together with a little qua* gangue. The zinc sulpkide 
occurs as a marginal brand, and the main mass of the vain is domi- 

- 

" nmtly .chalcopyrite and pyrrhotits. This type of mineralization 
to b all id with that of the Rainy Hollow district, at the head 

of Rlehini Bivar, in Canadian territory, which is briefly described 
elsewhere {p. 26). 

QPATXBHABP DEP081T8, 

- The Quahmry deposits of the region include both glacial and 
ibist i le typw Deposits made directly 'by ice are of sqrhingly 
hm occwmnm in s region that has been so d v e l y  glaciahd. . 
Moaines are found about the andar of the present glaciers but are 
a h &  wholly lacking elsewhere. Glacial till is more widwpread, 
and s m d  deposits of this charachr occur here 4 them wherever 
m&tim favored lodgment. and protection from subsequent erosion.. 
On gome of the glaciated s l o p  till deposita form a thin veneer; on 
othrs only a few withred e r d c  boulders am to be found. Till is 
more abundant in or near the bottoms of the valleys. It enters 
largely into the composition of terrama along the upper Klehini 
Rive,  which have a broad extent n w  the international boundary. 
Asansidemble wea at the north aide of the vdlay opposite Glaciw 
Creek behind an outlying bedrock ridge is underlain by till, the sur- 
fa% of which in places is marked by kettles and other mo&c fa- 
tures. Abandoned myons in the valleys of Glacier and Porcupine . 
~ r e ~ l m  m filled with till. 
The fiuvjlatile deposits include the gravels of the present valley 

httoma, alluvial fans of tributay streams, and older gravels that 
f o m  extensive t e m e s  &ow the lower coulwes of the larger dreams, 
The trnnk atreams are at p ~ t  aggrading their valleys. Their 
load, which is derived mainly from dmial sources, includes heavy 
boulders, gravels, sands, and silk The coarse part is deposited 
m i d y  along a broad zone in each valley, which is traversed and re- 
worked by the numerous shifting channels of the -08ing 
& m a s .  Snch zones a m  clear of vegetation and at low stages expose 
a 7-t expmse of gravel and boulder bars, s h p d  into PIUI-c 
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form by the t d t o r y  cham& of the last flood and varying ia 
texture from p b  ta place amording to shngth of the' c m t s  
that bmught their makhls into place. - 

The higher fl& me not conhad to the chmmh of the barren 
zones of the valleys but overfl.ow the timbered tracts of twtbQm h d s  
along the valley sides. The overflow waters carry only the finer . 
grtda~ of detritus, so that though the main flood way ia built up 'cRi$k 
boulders m d  gravels other a m  of the bottom lands are occupied 
only by sands and gilts. The barren flood ways shift their pwitions 
h r n  side to side, ea that boulder deposits may m e  to r e d  on top 
of silt beds and vim Y0FB&. 

The hmvid boddem h d  germanent lodgment near &air glacial 
rscmrces. The maUw boulders and gravels and much of the saada 

' 

trnd dte rn rserried farther downstteam, the dkhnca depdirmg 
upon their henm.  Thus there is s gradation from camw to h e  
matmids in contemporaneous deposits along the main B a d  way 
from som to mouth. The delta of the ChilkaC is being built up 
entirely of very-fine gravels, sands, and silts. 

Much .of the valley of Chilkat River and perhaps of its main 
tribubriea was ~oured  by ice to a considarable depth below m 
level. de the glaciers retreated, so long as they c o n t i d  ta iend = 

in the sea their dekitus must have been deposited with little or no 
assortment on the estuary fi oars. 'When their retraat brought their 
ends up to gea l e d  fluviatile deposition and delta building begm. 
Further retreat of the glaciers and the extension of deltas bmngbtr 
the praamm of assartmeat into play, As the hxture of the d4bda 
depi ted  at my point along the stream is a function of the di$ance 
to iits gkid 8 0 ~ ~  the vertical section of the deposits, where con- 
siderable qgmdatioa has occurred during the ica re.teat, shows * 

progremively finer materials toward the surface. 
This outline of the processes that Gave operabd in the e a t i o n  

of main vdleys of the region indicates the probable complexity bf 
the valley fillings enemlly, below the present flood levels. Tbo 
logs of drill hales in the Rlehini Valley show that this probable mm- 
plexity is fully developed in some placm at least. 
The aflu~ial fans of tributaq &reams lie at higher elevations than 

the adjscent deposits of the trunk streams, and therefore they have 
been interpmted bg' some as tamam d e p s i i  laid down in. adjust- 
ment to a higher bas+level of erosion than the present. They are 
net Ievd topped, BS terrace deposits ~hould be, but slope uniformly 
away from the p i n t s  where the tributaries leave the conhea of their 
awn hanging v d l e y ~  and debouch upon the graded plain8 of trunk 
B t J m w  

The fans are marked by nummnfls shallow channels leading h m  
sammit ta margin, one or mom of which convey tha p-t b i n -  
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agp The fans.have been built up by the present streams out of 
&rials such as they now carry and in adjustment to the main 
etreams in ths present cycle of d o n .  

The appxmnca of a level terrace has been developed btween the 
alluvial fans of Glacier and Porcupine creeks where the town of 
Porcupine stands. These creeks are so near each other that thtir 
tegs come together sowe distance out fTom the edge of K l e h i  
Valley. The rudely triangular area bordered by the two fms and 
the south' slope of the main valley have been filled level with silt and 
p t y  rnabria2 

Alluvial deposits that are anrelated to the present cycle of erosion 
form terram at several places in the d i d c t  and the adjacent re- 
giom T h e  enst side of the Elehini Valley for several miles abve 
5 M  Creek has broad t e r m ,  from 100 to 300 feet above the pres- 
ent stream. At the apax of the aZIuvial fan of Porcupine Creek 
them are h3gh gravels that appm to be $he remnants of an old 
fluviatile tenam, and a similar beat- occurs at the mouth of Boulder 
C d ,  The b d  plateau that liw between ITIehini and Little Sal- 
mon ripera is apparently underlain by alluvium. 
Tb origin of t h w  features has not been fully determined. "rhey 

xmg ~ V B  been bnilt SF, the result of retreat of tributary glaciers be- 
fore the trunk glacier had receded past their junctions. According 
to this hypothesis the tributary stream mad in the lhwer ends of 
their valleys against the side of the main glacier, and when the ice 
had -atad rmfficiently they intmnched theanselves in the d e p i t s  
which they had just made and which have persisted as terraces up to 
the p m t  time. In some places the glacial midence was to accord 
with this hypothesis, but it is possiblo that the region has been up- 
lifted in late Quaternary time and that t h a  deposits warn Iaid 
down nearer sea level tban their presmt dtitudo would suggast. 
Some recant elevation of the land about Lynn Canal and Chikat 
Id& L clearly indicated by marine tern- but the extant of uplift 
direckly evident is far short of that required by this hypothesis. 
Farther wdh, in the vicinity of Juneau, ma  hulls and old beach 
deposits occur up to elevations of 600 feet or more above the present 
ssa leveL1 More extensive uplift is noted along the coast southwest 
of the district where, near Yakataga, Pleistocene marine deposits 
w x m  ap to a hc&n elevation of over 5,000 fest above sea level.* 

Mom complete data regamling the structure of the high terraca 
deposits and the ext@ of recent uplift in the Porcupine region itself 
will be required Before the origin of these deposits cttn IM definitely 
stated. 

I - -- 

a 8pencea: A. C.. field notes, 1PIB. 
SYaddren, A G., MioeraI depodts of the Ynkrtaga dietrict, Alaska: V, J., -1. B u m  

BdL 582, pp. 181-132, 1914. ' 
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Gold Is widely distributed %I bedrock in the Pweupine district, 
for it o m m  in placar f o m  in the gravels of Bsar Greek and Klehhi, 
Salmon, and Takhin r i q  as indimted an the- map (PL IT). 
Workable placem, however, have been fonnd only in the Klehini 
and Salmon river bash, on tributary strerwns that, have had a 
&ar erosional bishry, as described elmwhm (p. IS). - 

- The commercial possibilities of @Id deposits'in b&wk have 
been invastigakd only to a vary dight extent Erratic prospecting 
in the ~icinity of the richer placers has &ow11 that mmiderable 
Mes of rock me p I d  bearing, and samples h v a  h m y e d  
which show a gold cantent of $1 to ~ ~ e r a l  dollars a ton AIthmgh 
the Bxisteace of ore bodies of ~uch B ~ Z B  ~ n d  richneas iu ta be at 
p m t  available for devdopment has not yet been demonstrated, 
the showing that bas been made should encourage further march for 
rcommmial lode deposits. The type of d e p i t  to h looked for is 
that of large low-gmde stockworks and mineralized zones in the 
d a a  Qua* veins and abundant pyriEe in the mks shonld pmv~ 
a rude indication of the p-nm of gold I . 

Gold quartz lodes of mom compact form t h  the t.gpe anggedd , 

above have been found just west of the international boundary in 
the mountains north of J a d  Glacier, at an altitude of abaut 4,500 
feat. One ofthase l d ~ s  consists of a quartz vain that i~ 1 to4 feeb 
wide and is traceable for about 2,000 feet. ! h e  compactness of the 
win is due t o  the f w t  that it cub a diorita country rock which, on 
being deformd, develops a fm large widely spaced fissures rather 
than anmemns smaller onsg as do the sIata& The location of the 
Ider that is best developed is indicatad on the map; nlthough it is 
in Canndian terr i tory-  It is mentioned in this report becam of 
its evident relationship to the deposits on the Ameri~an gide of h. 
bonndary. 

Silver, l ed ,  and copper mcm in the district, but a8 yet they show 
little pmmim of commercisl importma Silve~ and lead oemtr 
together in same n m w  veifis thst ha* h e n  digbtl y developed on 
the north side of the Salmon River mlley near Summit C m t  A 
little copper also is found at tbis l d t y m  T h k  veins tu.e rich in 
the metals but am 200  msll for pmfifable exploitation. 

Copper deposits am reported to o m  in the y e a  betweezr Rear and 
Clear creeks in the northaastern &on of the distrid. Specimens 
fmm this locality show iron, copper, and zinc sulphides in vein farm. 
!lb ext8nt and richma of the deposib have not been ddmnined. 



The W b u t i m  of anrifenus gravels and gold p l w m  is hdiaad 
on the msp (PL IT). The bedrock source of the gold i s  d i s c u d  
under " Mineralization" (pp. 13-15), and the hi-rg of its mncen- 
tratioa in p k w  is discussed on pages 20 and 21. Peenliarities of 
form, distribution, and topographic relations of the plaoem are here 
degcrikd end explained. 

The only placers regarded ss workable at p m n t  am thm of the 
Glacier and Pornpine drainage basins, The place= of Nuget 
Crsek wem formerly worked in a smell way, but this pound is now 
d m x b n d .  E m i v e  tmts of auriferous gravels wem formerly 
held on Beat .Creak, on the Klehbi botEoms near Pornpine, and in 
the Salmon River ~aUey near Nugget Creek. Extensive prospecting 
in thew ams,  by manual methods on Bear Creek and in the Salmon 
River ~alIey and by drilling on the Klehini b w m s ,  failed to de- 
vdop workable deposits, and the claims wem abandoned. 

The gold af the placers is generally well worn, of s bright color, 
and of medium heness, assaying on the average about $17 an omice.' 
The M u r e  of the mid dust shows a lack of assortment, the particlea 
ranging in size from flour gold to nuggets weighing aevem1 ounces. 
Flour gold is present in unusual amount along with the mmr par- 
ti* and it occurs rho in deposits of glacial mud or rock flonr as- 
swieted with the plncam Thia distribution ia believed to be due to 
glacial abrmion during certain epochs in the erosion of the valleys 
and mnwntratioa of the placers, Great quantities of m i n e m l d  
rock b n ~ e  b e n  scoured out by the action of the ice. The & r e  
moved by this process was largely in the form of m k  flour; the gold 
wbi& it contained must likewise have been la@ y reduced to a flour- 
% pambr. load of the Streams that concentrated the p lmm 
has at all ti- 13eea m p o s e d  dominantly of g1;laciBI detritw. 
Though perhaps the m a  of the flour gold has ?mn carried beyond 
the limits of the placers, much has found lodgment with the coarse 
gold and in the fine sediments that hate been deposited here and 
than, in the placer-baaring valleys. 

A mmpIt~ of glwial mud taken at random on Porcupine Creek near 
the lower end of its canyon gave an assay of 1.10 onnoes of gold s tobl 
Other 8898ya of d h e n t s  reported by local operatom show that con- 
siderable gold b commonly present in them. 

The flour gold is practically all lost in the present mining opere 
tions. As the placers rtm ~ 1 1  of ~timilar genesis, great irnportanw 
should be attached to further investietion of the distribution of 

Wrlwht. C. W., op. dt., p 20. 



flour gald and to the adaptation of &&hods h its recovery, if popr 
s i b ,  along with tbe product now saved. 

FORMATION. 

Elements in the h i i q  of erosion have already been pmntad 
(p. 19) that show the msin v d e y  6Jlings and high hrraw~ to 
have been bnilt up by processes that did not favor the concentration 
of placer gold. The placers all li in the mudm tribntarsg valleys. 
The hkbxy of this erosion includes the origin of tb p h m  and 
q h h s  their character and distribution. 

During khe periods of mare extensive glaciation of the region, 
both t d  md tributary d e y x  ware deeply s c o d  by the action 
of the ice, but the main valleys were genwUy. b v m d  blow -&e 
level of their tributaries, gioirtg to the txibubxy valleys the char- 

' acter of hanging valleys. When the ice hsd retmtecl the &nmu 
from the hanging wllep f o d  ebrup* declivities in their courses at 
the margins of the main d l e ~  which brought about the &on of 
canyons in tributary valleys md the deposition of detritus in the 
fm of allurid fans along the margins of the main valleys. 
In places in the Po.cuph Talley at the side of the present myon 

them ara d e d  bench deposit+ which consist of &ream g r ~ v d s  . 
overlain by glacial detritus. It is evident that these deposits ocmpy 
d o n s  of a canyon, older than the present but af s imi i  &girt, 
which was in some places foUowed and in &hers mimed by the ooufsa 
of the sham when the East intrenchment bega~.~ (See PI. V, A 
and B.) TWQ digtinct ice advances are thus indicated, each of which 
wm followed by intrenchment of the hangingvalley strsams. 

The mdern  canyon has been eroded to rr, lower level than the 
earlier throughout the middle and upper sections of Pornpine Valley. 
Near lower end of the valley the conditions rare not so.~bp14 md 
it likely t ha t  the stream a k m p l k h e d , d d ~ l e  intrench- 
ment along mom than two COU~BBS. The identity md relations of 
the different Mmck &myow at this place could not be fully de- 
ciphered from t h e  available exposures. It is dear, however, that the 
Porcupine was controlled by a lower ba~Aevel than that affoded 
by the p m t  position of rClehini Rher at  the time of maximum 
intrenchment in each position. 
In the Glacier Creek valley also there irr eridence of two distinct 

ioe advances .with it perid of stream erosion intervening. An a- 
tmmdy deep ,and n m w  b d m k  gorp filled with glacial detrihs 
has bean traced for smye d i m  dong the lower part of the 
valley h e a t h  the modern a m  gravels. h baae-].~ve1 of ension 
m c h  lower than the p m n t  is indicated the same as in the 101- 
Pmpine V d e .  The upstream d o n  of this older canyon 
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A .  1 I ~ I ~ I . : I I  r:m OF ,\nAsnorar, CAI<YON 01: 
hicl<lNLr<Y CREEK. 

The glnrinl lillirrc hnshrrn sluirrd out [or a short diqtanco. 
Y'hz unt..r oitl l-  I:llla ronwr from .I h y d m l ~ l ~ c  plr.r.t rlrld 

B .  LOWER E3V OF SAME A R.\NDOSEO C.tN3'0N 
SHOIWTC CI.ACIAL TILL l i l % S E D  DY PLACER 
\VOR K 1 h CS. 

spill* ovcr thn r i m  of 11>c modmu canyorl into ~IcIiialoy 
Crcek. (Sel: nl-io 1'1. VII.  B.) 
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is nd naw evident, 1t may have been destmyed by lrrter im erosion 
jn iPe Glacier Creek valley, w it m y  hme b foUmed by tbe 
&am in its last intrenchment. The narrowness af the valley favom 
the 1 a t e r  interpwhtion. 

The concentration of plrtoer gold tmk place in conjunction with 
the intmncbmeut of the s h a m s  in the banging valleys. whemver 
h i r  courses traversd sane& of minera1ize.d bedrock. The pl~mrn 
am therefore of two distinct ages, curresponding with the trepamta 
p e r i d s  of stmam emion. 
. The coflcentrations are generrtlly fonnd in a thin stratum of stream 
p v e l s  lying on the bedrock bottoms of the m y a n s  Lacally, as 
belaw the faIh  on McKinley Creek, gold has been fomd on bare 
bedrock practically without associated gravels. The gold-haring 
lsbestam is generdly ovdaia by barren or very low grade gravels 
tbat are ~ ~ ~ 8 1 ~  deeper downstream. Their depwition is due 
tn the rising haso-level aflorded by the qgrading 'IClehini =ver. 

The dream gravels in the bottoma of the older canyons, which ure 
gold bearing in places, am overlain by glacial detritus the depth of 
which is generally qua1 to the height of the canyon walk h the 
lower &ion of. Glacier Creek mdern gravels overlie the glacial 

of &he older canyon, which extends ta a great depth blow the 
p m n t  stream and has a much steeper grade. 

At the lower ends of the modern canyons, where the ahvial fang 
begin, there am certain concentntrations that extend out into the p v e l  
c laps ib  mmewhst above bedrock. They are @nr in f orrn snd 
of lower pada than the gravels within the confines of the canyons 
and extend but a short distance oat into the mebin: Valley. Ap- 
parently the sllrrvial fans am devoid of notable p k  concmtra- 
tiom, except possibly nS their very heads 

The strong reLief and abundmt water supply of tbe region aflord 
aplendid facilities for hydraulic mining. Ample hydraulic head can 
be developed with an unusually short length of flume, owing to the 
steep grades of the stmama. The abundant lacal supply of timber 
e m  the & of Aume construction 30w. It is therefore natural 
that equipmemt for hydmuli~ mining has replaced all the various 
devioars that were tried out in tba course of the earlier operations. 

The chief obstacles to mining the creek gravels are presented by 
the great discharge of tha streams during ths mining =son and 
the p-nce in the plwm of bouldem that  are too ltbrgs for sluf cing. 
(See PL Vl, A and R.) The bench deposits also mntain large 
boulders, but there is no problem of water control connected with 
wodmg them. 
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T&e s t ream are diverted from the placer ground by B P W ~ B ~  of 
wooden fluma Tbe flume on Porcupine Creek is 24 to 30 feet  wid^ 
and +3 feet deep and was originally over a mile long (PI. VII, A 1, 
A Wion 2,000 feet long at the downshmm end ie now out of repair 
and not in urn The dopa .is about 5 inches in 100 fee&. The water 
dwl8kp very high, velocities in the flume during flm* m thwf the 
entim h h a r g e  of Porcupine Crwk is generally handled s u m -  
fdly. At high st- pr l aw amount of dGbris, including g r ~ e l s  
and fairly large boulders, passes through the flume, which c a w  
considerable wear and makes replanking n e c e m q  every ytresr or two. 

Similar diveding flumes were used in mining the placers of Mc- 
Kinley and Cahoon creeks. Tha available ground is now worked out. 
and the flumm are largely destroyed. (See P1. VX1,B.) 

The diveding fluma on Glacier Cmk is only 8 feet wide and 5 
fat high, but the grade is 6 to 10 inches in 12 feat,& thit tbs dis- 
charge of the oreek, about 1,000 second-feet at the maximam, is 
ordinarily handled sucmmfdy. (Sea PI. mII, A.) The flume is 
floored with 6-inch r i d e  blocks at a c r m  t h ~  graia, which makes 
reflooring n e c w q  only at long intervals. (See PI. VIIL, B.) TBe 
Arne is 1,950 f a t  in llengkh. It the w&r -from the dam at 
the upper end of the placer p u d  to the head of an old clnamd on 
the alluvial fan mist of the one normally foUowed by Q-lacier Creek. 

SuccesPul mining of the creek gravels depends primarily upon 
keeping the divarting flumes in fuU commission at all times. Tsm- 
porwy failure, wen for s few h o w ,  in tima of flood may mlt in 
mmpl& refilling of working pits with warn wash. This h a  hap- 
pened on bdh Glacier md Porcupine creeks Sn the past. The a g  
in the workin@ on Porcupine Creek during tha flood of 1911 5s 
estimsted to have had rm average depth of 12 feet for a, distance of 
over half a mile, Much valuable time and. labor is deed in 
dead work in restoring workjngs to proper shape after each faiitm 
of the flumes. 'She operators are now praying special atfention to 
maintenance of tba flumes, and it is hopad that improved co.nstmc- 
tion may elhim& thig pmrious f~~1im-e entirely. 

The large boulders in the placers, which are handled by m n a  
ho- are I i h d  in. cable slings either whola or after being blasted ; 
those small enough to be handbd me t h m  on hb1w ~hi~h-4m 
hoist& md dumpad m e c h m i c d ~ ~  Hy&dedSic pww is used 
on Glacier CCreak, steam power is used a& the Porcupine pltmt, and 
power is delivered directly fmm a Pelton wbwl t o  the winch cia 
McKinley Creek. 

The arrangement of sluice boxes and the methods of deliyering 
the pay dirt to them and of disposing of tailings d i f f  according 
to the situation of the placers and the germem1 equipment of the 
plants. On Glmier Creek the gra~els average beheen 45 md 58 

., 
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The production from them creeks is said to have continnd at tbe 
rate of about $150,000 a year until BOG, when the principal w& 
were d-yd by an unusual fiood, From 1907 to 1909 large open- 
tions were discontinued, and the only production was msds.by a few 
laymen, who worked smsZ1 lots of ground by manual methods Pro- 
, duction on a large scale was resumed in 1910, and it is &hated 

that an average year1 y production of $50,000 was mainhbed anti1 
1915, when anather disastrous flood occurred. The total output for 
the' district from 1898 to 1916, inclnsiva, wthatprd pn the basis of 
these very incomplete data, i s  about $1,200,000. * 
In 1908 tha Pmupine Mining Co. was orgsnizd to exploit the 

places of the main Pornpine on a large scale. It wmhs h m n d  in 
the Eastern States, and in view of the equipment installed h the next 
few gears it must hme had a Zar@ invastment fmd. Tbe &st mom 
of the new company was to mnstmct a flume -a mile long, 24 feet 
wide, and 6 feet deep, s u p p o d  on piles, to carrg the waters of For- 
rmpine Creek past tbe placer ground to be worked. This pieca of 
mn&mction, which -ired nearly a millon feet of lumber and sev- 
e M  thousand piles, was cornplated late in the summer of 1009, md 
mining was begun at the lo we^ end of the canyon. This m m p y  
operatad until August, 1916, when the lower pad of the 081m w a  
demolished and tha pits were filled in by rt flood. During the last 
few years of operation the work mas donne under a rcsceivership but 
with the same locaI management. 

After the disastrous floocl of 1915 t h  pro@rty and holdings of the 
company were tdrm over by tlm Alaska Corporation. This con- 
cern in 1916 repaired the upper sectioa of the old fluma, cumtmcted 
a new high-line flume to deliver water t.n the giants, and began the 
reexcavatian of the buried workings. 

But little mi* was done on the tributaries of Porcupine Creek 
before 1W8, when the Cahoon C m k  Gold Mining Co. begas work on 
McKinley and Cahcmn creeks. The operations of this cumpang b* - 

continued to the present time, working out the placers on Crtlloon 
Creek near ita mouth and'for about 2,000 feet down McKinley Creek 
below Cehoon. The plan followed in the opemtions on McKinley 
Cmek was mgentially similar to that employed on Pornpine Creek- 
the stscam was diverted into a wooden flume, making &a streah M 
svailabsble for hydraulic mining. %low the workinga on McKinley 
Creek the fitream runs through la narrow box canyon. The dificulty 
of diverting the atream in this reach bas thus far pre~entd the ex- 
ploibtion af the gravels of its bed. In 1916 the cornpang was en- 
gaged in working the placera of a high g l e l l y  filled channel oA 
the ri#ht side of McKinley Cmk, opposite the reach of the modern 
channel that stad h n  W O P ~ ~  out. 



mining was done on the head of Cahoon (=reek in the early 
dnys of  the camp, bat th- operations are mid fm have met with little; 
snccsss, and the hope of working this  p u n d  on any large has 
long since bwm abandoned. However, a little prospecting and 
'' sniping " has k m  done from time ta time by laymen. 
TBe most notable development in the district in the la& few years 

has been the investigation of the Glacier Creek placors by drilling 
rand the installation of a large hydraulic pIant to work this ground. 
The Glacier Creek placers were staked in the early days of the dis-' 
trict; and repeated nttempts to p m p c t  and mine the ground by ordi- 
nary methods failed, owing to the depth of the gravels and the 
abundance of ground wnbr. In 1911 the claims, which had been 
abandoned by the previous holders, vem mtaked and systematic 
drilling was begun. D d l  sections across the valley bottom were 
made at close intervals for over a mire upstream from the margin af 
the Rlehini Valley. On the basis of the results of this invastigation 
extensive preparations were made to work the lower section of the 
valley, 4,200 feet long, by hydmulia methods The installation of 
a very complete plant, including dams, flurries, pipe lines, giants, 
hydraulic elevator and other machinw, was hished in the mid- 
s m e r  of 1915, but operation was preventad for the rest of the sea- 
son by the unusual floods of that year. In 1916 work was drtod 
early in the spring, but owing to damage done the workin@ bjr a 
flood in the labr part, 05 June the maaon nettsd but little productive 
operation. 

Mining in the Porcupine district in 1916 was confined ta Porcupine 
Creek and ita main east tributary, McRinley Creek, and Glacier 
Creelc A single plant using hydraulic methods worked on mch 

,B~FWII throughout Ohe summer. Tho principal work done on Porcti- 
pine and Glacier cracks consisted of the installation of hydraulic 
equipment and the repairing of damage done Q workings and equip- 
ment by flopds, so that IittPe productiva mining was amomplished. 
Two mall pIank9, u a  manual methods, worked on the lower For- 
cnpine part of the summer. The plant on McKinIey Creek opened 
up a new pit in an old e1evsM channol and worked out a consider- ' 

able area, although the operations were hampered somewhat by the 
presence of an overburden of glacial till 80 feet thick, in which there 
are nnmeimus l a r e  boulders. 

About 50 men on .an averags were employed during the summw in 
tha whola district, divided about eqaally among the t h m  d v e  
c h  Though the production for 1016 was mall, it is mportd that 
-the p h t s  had 811 been put in good repair and were ready for more 
exbnsiv~ operations. 



The Rainy Hollow district is in Canadian territaq on the head- 
- waters of Klehini River about 12 miles northwmt of the mouth of 

Jarvis Creek.' Abut  40 lode claims am held on severat more or less 
parallel ledgas that trend in a northerly direction. The most valu- 

- abb deposits have been formed by the replacement of limestona The 
m i m l h t i o n  of the district is markedly diffemk from that of the 
main Porcupine placer area and is more nenrly allied with that of 
h r  Creek. The metals m chiefly copper, siher, zinc, and Isad. 
Gold is pmsmt only in negligible amounts. The dominant gangue 
minemla are quartz, p e t ,  and tremolite. 

h l  inbrast has attached for several p m  ta pmpzting for 
gold and copper in the mountain range between Chilkat ltnd @il- 
kook ~alleys, northwed, of ofahen F i e  specimens of go~d-bcwbg 
qua* and bornite copper om, said to repmsent large d e p i t a  in this 
range, are frequently brought into Haines. If the current reports 
of-the size and richness of these deposits me e o m t  this locality 
ahould quickly assume a high rank among those prdudng these 
metah 

ezoMsr. 

The salient pE@c features of this gmup of mountains is the con- 
tact between the diorites of the Coast Range, which make up their 
main m m ,  and the p u p  of altered volcanic rocks that farm their 
w m  base and extend ~ ~ f l & e s t w s s d  into Ghilkat F e b u l a  and 
the Berners Bay mgion. Several Wjes of schist and lim&5:tonm are 
included in the diorite near its main contact with the bedded mks. 
Considerable alteration is generally evident in the bedded I.ocks near 
the contact with the diorite. The limestones are th~roughlg. re- 
crystallized, and other typw bf bedded roch am eonverbd into 
biotite schists. Quartz veins and aplite dikes are locally abundant * 
nesr the diorite, and -in places quartz veins extend far out into the 
invaded mka. 

TEms A m  -mom. 

The metamorphim of the volcanic m b  n w  Eabw ~ppmmtly 
mmp* their eotnpleh rearpstalfimtion with partial segmgation 
of iron in the form of magnetit& Farther from the intrusive con- 

'Brem, W. M.. Brltbh ColmMa Mlllirtet of  Mines Ann. R q d  1011, pp. -, f*W. 



mb t h ~  volcanio mka have largdy p~esemed thek original char- 
I& but gsnemlly show more or less m i n e ~ t i o n .  Thin V&&B 

of hrnite am wry pmvalemt throughout lthe volcanic nrea. Quartz 
veins and reticulating quartz stringers carqhg  copper and iron 
Elulphides o m r  in $am. Some of the quartz wins contain gold, 
81xording im local reports. 

Tha most promising gold and copper pmpc& are said to be 
located near the t a p  of tha range, about 10 m i l s  from Hainea Both 

and copper o m  purporting tn come from extmsive ldges at 
this lmalitgr were examined by the writer. The gold ore mnsistd 
of vein quartz which contained fine specks of native gold and a little 
pyrita The cupper specimens were chiefly hrnite, broke11 from a 
vein apparently several inches across. The bornite is said to have 
a notable content of gold, as shown by assay. 
T h e  gold q u d  is said ku mcm in a broad ledge along a diorjts- 

h & n e  contact, and the copper ore in a vein m~eral feet wide 
which cuts diagonally across it. The deposit occum at an altitude 
of a b u t  4,600 feet, in a mTZ basin that is free from snow for only 
a short time each year. 
In view of the widespread e v i d e n a  of mineralization in t h i ~  area 

it is a matter of m a t  intend that prospectom am actively inve.sti- 
gating it and that the results thus far achieved haw &imulabd 
hopsfid expectations. 

R a h  which are probably related in origin to both the volcanic 
p u p  and the diorik of the Coast Range and which contain so 
much magnetite that they have been r e p d e d  as a pmible source 
of iron ore .crop out along the shore of Chilkoot Inlet and in the 
adjamnt mountains near Raines. Their lithology has been well 

- W b e d  by Knopf: who studied them in 1908, as follows: 
The rock mass erpoaea along the s h m  north of Hafnea Is .a remarkable 

occurrence geolodcallg. Speclmena rnllectml from the hest-textured pwtlans 
ijhow a rock commqf a i  a coarsely ~ ~ C o l l l n e  ammmte of feldspar, horn- 
blen- and pyroxene, throughout whlcl~ are mttered ~ I J M  pZsible grains of 
mgnetfta The dark minerals (the hornhlmde and pymxwe) make ep half 
the bulk at the m k .  W h ~ n  examined mtcromplcalty the soek is found to mn- 
aia t  of an allotrlomorphlc gmnnlnr nswrnbla~e of pI@ochs~ fel-r (bytow- 
nlte), hornblende, and augl te. Magnetite and epatl te ere present as amxsary 
constituents In mnsunlly larlfo amonnte. From thtrr normal t y p  of mk, 
which would be termed a gft'abbm, nbsupt nrlations In texture and mfneral 
componItlon are encountefe8. In places the clfRs for hundreds of feet are com- 
pmed mUd1y of fonnlm hornblende Indlvidunle 6 inches long by 3 Inches 

I-l, Adolph, The omrrenm o t  Iron urn near Halnes: U. B. Om. Bumey Bn?L 442. 
pp 144-145,laos. 



broad, Chmonly thLe hornblende Mck conCaLaa more or Ieaa graflbb-gwm~ 
augite admlspd dPlth it and Is ramlflml bg coarse white feldapatblc dlkeietn or 
blotched by ma- of gabbm. In p l ~ m  it wen forms a brecda cemented by 
such material. -1ly the hornblendlte contains nnmeroua lump and g ~ r -  
tlcle of magnate, which can easlly he mmgnlaed by the chamcter3stlc b lu l~b  
tarnhh that they assume upon neatherd anrfacea. At no potnt along the 
&ore, hmwmr, haa the 8egregation of magrkettte prcemled far emu* to yleld 
a wUd M y  of tmn ore, or even n body of ore of eommeccinl grnde, 

The stmct~re of these mks shows that they are not of simple 
m a p ' t i c  ~ri*  The hornblende rock is everywhere tmveraed in 
many d i m i o n s  by light-colored feldspathic dikelets and by feld- 
spathic zones with less distinct outlines. h ltho greater part of the 
srca the dikes and 3eldspathic zones a m  closely spaced and by in- 
tersection divide the horn blend^ rock into a mdtitude of separate 
blocks. Tile dikes are plaid7 intrusive in the; basic rock The 
feldspathic zones Likewise; have h deoeloped subsecfuent to its 
original consolidation, probably by magmatic dutions. The dispo- 
sition of the younger rocks in tbs general mass seems patterned 
after s rather dehite  joint system. Clearly the bornblenfic portions 
of the maas repment the original m k  of the area aad the domi- 
nantly feldspathic portions a later development related to the diorite 
intrusion. 

The origin of the magnetite-bearing hornblende roclcs is somewhat 
problematic. Rnopf l holds that they '4 represent vdous mod& 
cations of a single intrusive mass of daep-6e$~ted origin?' On the 
other hand, i t  *ems possible that they have bean produced by the 
recqsta,Uization of b a d &  of the ml&c p 1 1 p  that partly sur- 
rounds the a m .  B~sdtic ~ n d  coarse-*tared homblendic rocks 
alternate in the exposures along the shore northwest of Battery 
Point, and in places there is an apparent textural grdation f rorn one 
type into the other. In this area ilw constant association of feld- 
spathil: dikeleta witb the hornblende rock is strikingly exemplified. 
Some of the feldspathic zonw and dikes merge with the hornblende 
rock in a way that sua;@s mtmporafleous crystaltization of the 
fmromagaesian.and feIdspathic minerals. There is nothing to in- 
dicate that the femmagnesim minerals of the hornblende m k  dif- 
fer in age from tho% of the fddspathjc zones. T h u ~  it might well 
be idhd that the texture and fineralogic character of the born- 
blade rocks wem developed pyrogenetically at the time of the in- 
t.mion of the feldspdhic dike8-presumably during some epochm 
in the p e m l  period of intrusion of the dimites of the Coad R~anga 

The economic possibilities of the depoaita have been summed up 
by Knopfp as follows : 

tlt., p 144. 'Op.  dt., p 140. 
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The 1m ore ocenrring near Eaines consIst~ of primary magnetite ~parady 
disendnated h a basic lgneoue m k  cornpad of pyroxene and hornblende. 
An ore of tl& character would require fine crushing and concentration. A 

of prduciag ixon-ore properties where the adoption of such processpxr 
wag necessarg' will therefore furnish valuabIe data for atl analytris of the corn- 
merclal pmsibi1ltIes of the Alasgan iron-are deposits. Mris~r factom enter lntu 
the problem but hardly need diw$sIon at this tlme. At Lyon Moantab, N. P., 
where m'nabing, drylng, and e1ectmmagnetlc concentration are n m r y ,  the 
loweet-gmde Imn ore treated contains 34 per cent of metaIlle Iron.' This is f i ~ r  

above that of the highest-grade rock so far found at Hain- Cteo1ogIcaliy it la 
pwlb l e  that richer Wles of magnetite may wur aa segregations In the basic 
granuIar rocks that form the ridge exhading northwestward fmm Halnes. h 
magnetic survey of the area underlain by t h ~ ~ l e  rocks would undoubtwlly prove 
a quicker snd more economical way to test this poaslbIlIty than the driving of 
pxpensive prospect tunnels. 

-- .-- - 

1Eng. and Mla. Jour., ml. 82, p, 918, 1908, 
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