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PREFACE. 

%uthemtsrn Alaska WELS the fimt part of the Territory investi- 
gated as to its mineral reources by the Geologianl Snrv~y, a study 
of the p l d  deposits of Junenu ~ n t l  Sitka ha~in,n been made in 1895.1 
For a few after this most of tllo energics of tho Survoy thah 
were 11pp1iocI t o  investigntiom in A h k a  wore directed to explora- 
tions i~ the interior. By r 901 thcsc explorntiom wcm sn far advancad 
ns t,o justify a continuation of the investigations in southeastern 
Alaska, rtntI a small allotment wns made for a preliminary examina- 
tion of the more irnyortmt part of the Ketchikian rli~trict.~ Both 
thcsr inv~stigations werc hasty and were chicfly vhIush1u in fur- 
ninlling infortnation on =hick to base a mora compr~l~nnsivo plm 
of survey. S>%t~mntic surveys were begun in 1902 by the prt?pa- 
ratifin of R rl~tniI~(1 tnpograplur, bass map of the gobl-bearing area 
lying imrnerlintrly ntljarent to Juneau. Si~ch a b ~ o  ]nap is rlsaential 
to the accurate delineation of geologic formations, wllicll in ktm is 
necessary to a syst~m~tt ic  sttldy of tha minerd resollrcm. In 1003 
tho geology of the vicinity of Juneau II-~Y mapped in detail and n 
recoknnissancc wss rnntlc. of practically the entire gold belb from 
Port Houghton nortliwarrl to tho jnternrrtional boundaslp, including 
the Porcupin~ gdd placer tliutrict. Tn the foHnwing year a geologic 
r~ortnaissance of the wct?mihIe prrrts of Aclri~irdt~ Island wm made. 
In this work a. larga amount of time w ~ s  d e r o t ~ d  to the stutly of 
ore deposits, and in tlre reports special cmplt~sis r r . 1 ~ ~  lair1 rm mo- 
nomic geology. 

Tn 1905 similar reconndssnnee work wns carrietl ~outhward to 
cover the wrangell and lictclukfin (list ricts.' h the followiq 
year a geologic reconnaissance ~t~n--r-ry wn.. cfirricrl northwestward 

1 ~ e r k e r ;  t i .  F.. Cold AeIrfsooIeoutbern dtaslra: Elphkwth Ann. Bert. t*. S. Iiml. Hurrry, pt. 3, IWR, 
pp. I-$,. 

* Ilru~ks, Alfred H., I * w m  reprton tk Kehhl$aa mhlnfdletrlot, nIth un inbmducmy skebch 
of tllc p~01o~;~ciSgwthes~tem A l r d a :  Pml. Paper. U. 8. Oaol. G w e y  No. 1, Irxr?, pp, 1-18!. 

a Wrlght, C. N., The Porrupfnr placcrd$strlct, A18ska: null. U.R. Cent. ~urreyNo.238, ISM. Spencer, 
A. r., 'Tllc 3mau gold k I t ,  Xlsska: Dull. U. 5. Gm!. Survey No. %T, 18oll, pp. 1-137. l!'rlght, C .  W., 
h rsODnnabrrnnreot ArtmlrsltF Island, Alaeka: Idem, pp. LWlW. 

* HVslrllt, 1.'. E. am$ r. IV., The Ketcbjkan and NnmgpIl mlnlng dlstrlct, Alaeka: Bull, U. A. PA. 
0 m s y  Yo. .a;. IW. pp. 1-210, 
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tram Lynn Canal to Lituyn Bay.' Bct~$-~en 1906 and 1908 some 
work was also  don^ in tho Sitkta district. 3leanwhile deEail~d map- 
ping had not hecn ncglc~cterl. In 1906 n t o p o g ~ a p h i ~ s u r v e ~ ~  of the 
nerners Bny region wns completeti, and in 1907 had 1908 similar 
surveys w~rr! made of the Kmnran P~ninsula anti Copper Mountain 
regions, both on Prince of Wdrw TsInnd, in thr! K~tchikan district. 
Tht? geologic mapping rind the  sttrcly of ore deposits of tlic two dis- 
tricts last namctl wrro cornpletctI in 3 909,2 thol~gh unfnrtunmtttely the 
final r ~ p o r t  has not hccn ~ornpleted. 

Tho geologic work in tlio Rrrncrs Bay r~gion was dono in f 
It still1 remained to connect this s x ~ ~  with the n,rm sllrv~yrd in 
c l c t ~ i l  war dunetiu. This wns ~ccomplished in 1008 1010, 
when both the topographic and t1.m goologic surrry of tl& irnpnrtnnt 
gdd-bearing rlistriet wero madr. 'I'lle r r ~ ~ l t s  of t!lmc! survrys nro 
hers set forth. In 191 0 n part of tho Sitrlcls diat,rict w w  nnlso 
reexamined. 

The above review indicate8 that during tile l a d  decade much has 
been ac.cornplishecl in tho systemntic surv~y and invpstignt inn nf the 
geology fin11 minernl remurcps of southpaste~m Alaska. Tlle totnl 
land area of this province aggreg~tea nnarly 40,001) squnrr rnilcs, Irss 
than hdf of ml~ich has been co~~erod by geologic reconnnissanrt? mnp. 
Tlze broken character of the romt line alTortls good exposures, 1v11irll 
are readily accessible, but the inland regions nre exceedind:- (Eiflirult 
to traverse and, cscept in the high ranges, affonl but f ~ w  rock rxpos- 
ures. Over much the Iarger part of the protinct! the geology is com- 
plex and can be deciphered only bv detailed mapping. Tl~ese f ~ r t s  
shouL1 bs taken iuto acc.ount by thbse who r n R y  I,c let1 t o  think t Ilat 
the resnlts ha>-e been meager for the expenditure of time and mont.y. 
If many importarit geologic problems r~main unsolrecl, yet much ling 

been learned of t.he o c c u m o ~  and clistribut ion of the mine131 rl~pcls- 
its. Jt is to  this end that the work has k n  chiefly directed. 

Circumstances over which the writer has had no contml have long 
del~yed the preparation of the krtl r~ports on some of the inv~st~iga- 
ti( l~m above chronicled. himnwhile all the import ant econnnlic con- 
r.lusions h a ~ e  been m d e  public in the summary reports on tha 
progress of inresttigations published every year since 1904. 
- 
I 'ITriqht, P, E. and C. IT., A gmlogfc mcmmkmce of the Glader and Lltuya Dog n&m; null. U. 8. 

M i .  Fnrrey. In prepamtlm. 
I IPri@t, C. TIe., Miaing in wnthmdem A h b  Bull. F. 8. G d .  S m p  No. fl9, I !W,  pp. 7 W .  
r I%-ri;ht, G. F.. The w h y  md n~lwrat r w u r c e  of the fka8n l'mtmla ~ n d  Copper Mountsin 

@on% K M l k m  distrlrt, mtfrp~ctem bbh RnU. f. P. Gwl. S o r e r .  la prgmrntion. 
r Ijloyht, Adolph, G e o l q  of lhc Ray replan, Almka: Rull. r. S. Cml. Slirre)' No. 444 lQlf, 

pp. I .  3. 
r Knopt, Adolph. The SitksminEngdisMd, bhb:  Rnll. V. 8.  Gd. suwey No. 5X 



XNTRODUCTTON. 

The Eagln R i v ~ r  regian, ns definer2 in this wport,, includes the 
northern portion of the Juneau gold belt, extcntlirlg nortl~wcl~tward 
from Salmon Crpek, a felt- miles north~vcat of Juneau, to 33crne.n 
Ray. T h i ~  strip of terlitory is 32 rniIcs long and emhrmcs nearly n 
t,hirrl of the cntire bngth of the gold hclt. 

Sinct! t!tr originnl discovery of golrl in lR80 n t  &Id Creek the 
Juncnu gold brlt h n ~  produeetl $50,000,000, but t,he bulk of this R I I ~  

hns coma from thc imrn~rlinte vicinity of Juneau, nntl 1~rp~Fp fmm 
the Tt*cnd~r~cll group of min~s.  At prescnt the mining nrt.ivit? of 
the gold bolt rcntem at Junenu find a t  Bcrners Bay; the inberr~ning 
h r r i t o ~ ,  whirh is Iiercnametl the Eagle lCit*erregion, contnina a larlgr. 
number of 1)rospects under ~sploration, but is still essentially in nn 
undev~lopctl strttc; sontll nf d ~ ~ n e a u  bl~t  little work is in progress. 

The invpstigntion dcscrih~4 I In the p r w n t  wpert completes the 
detniled stutlp of tho g~drrry nntt ore deposits of the nnrthc1-n portion 
of the; Junenu goltF lwlt. This stutly n-na commenced in 1903 by A. ('. 
Spencer, \I-ho mnric. n c n r ~ f t ~ l  invrstigntion of tho 1-~gion in the imme- 
diate vicinity of Juneau, mappir~g tho geology on the  scplo of 1  mil^ 
to the inch, ant1 in tlw snmc yrnr, fvittl t lw nid of C. W. WrigI~t, rnatlc 
a rapid rsconnaissfince of thc wl~tde bclt.' Tho rcs~~lts of these in- 
vestigations, cspciully of tlw thol-augh esnminotion of the ore bodies 
at Juneau, have been of great nssigt~nce in the stutIy of the problems 
arising {luring tlre present inrrstigttt ion al the region north of Juneau. 
In 1909 R geoIogic examinntion OF the Drt.n~!a Rny region wns made 
by tho writer, and the report on t 11 is work hns nlready b c ~ n  publihed? 

Field work in the Enfile River reginn occupic,d parfa of the seasons 
of 1909 and 1010-from July 10 to snpiernber 14,1909, and from July 
7 to September 0, 1910. dpproxim~trly 2013 square miles was COT- 

ered during the periods stated. Tho region conlains mnny feat.ures 
of great geologic interest, but during the pmwnt investigation atten- 

-- 
I ?3pmcw, A. C., T h e  June811 gold Mt, A l a s k  Boll. U.PI. G d ,  s i tmp No. 2st. I%R 
I l h p l ,  Adolph, Gmloggcl the ncmm Rny rwion. AIWLB: J~uIII.  1'. S. (:eel. Slrrwy No.+lG, lglt .  
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tion was restricted essentially to the broader features of the distribu- 
tion of the rock formations and to studies of the ore deposits. A brief 
preliminary account of the geology and mineralization has alreacly 
been published.' 

RISTOR;P AND DEVELOPMENT. 

The earliest operations in the region were those of placer miners 
at tlls heads of Montana and Windfall creeks in 1882. Old wing 
dams, ditches, and bowlder piles &ow where the pioneers labored; 
but as tha beds of the streams are choked with huge blocks of 3io- 
rite their efforh yielded a h m  wage only, and attempts at placer 
mining by primitive methods were soon abandoned. Later, aborrt 
1900, hydraulic plants were installed to wash the gravels near Win d- 
fall Lake, on McGimis Creak, and on h m o n  Creek, but they did 
not prove successful. On Lemon Creek the p u n d  was tested wid1 
Keystone drilLs in 1904, and no work hm baen done since then.z 

l'he first discoveries of auriferous rock in place were made also in 
1882, and d i m s  were staked at Montane Bash and near Auke Luke. 
Prospecting has continued inhrmittently, occrtsionally stimulated to 
greater activity by encouraging discoveries. The disco~ery of the 
Eagle River lode in 1902 and the construction of a 20-stamp mill on 
the property in 1903 were of much importance to the district. 

New discoverim are made fmm time to time, and ss late as 1908 
extensive quartz outcrops were uncoverad not far from tho point 
where the old trail to the placer working crosses the summit 
hetwwn Auke Bay and Montana Creak. To those fardiar with the 
region such diwoveries occasion no surprise. Througliout the 
inland portion of the gold belt outcrops below timber line are effec- 
tually buried under sevaral feet of glacial drift, whch is itself covered 
by a haavy growth of moss and vegetation, nnd these felttures and 
the wet eIimate mako prospecting dlflicult and onerous. It is there- 
fore t o  be expected that occasional discoveriss will continue to be 
made, aided, as they have been in the past, by the averturning and 
uprooting of trees and by landslides, which from time to time bring 
to ligl~t new exposures of bedrock. 

The state of development of the region in 1903 was described by 
Spencer and that in 1905 by Wright.' The development since 
thon has been far less rapid than was expectsd at that time. Many 
causas have combined to retard the progress of the mining industry, 
among them litigation and inflated vaIuation; but the principal 
- - 

1 BUILD. B. Gml. B m v q  No. 1811,pp. 1W111. 
P T b g e o l ~  of- d w t a  hasbeen carerully rlesribed by A. C. Spenmr In Bull. U. S. Geol. Survey 

No. 281,lWHZ. 
I BUII. U. 8, *I, ~ u m y  NO, m, im, pp. 117-1r4. 
4 BnU. IT. 8. Wl. 8 u m y  No. 2M, lWi, pp. 3 W 7 .  



Fause is the low gmde nf tlie ores. Large cnpitnl is ncrewarp to 
open the properties, and investom usually rlemnntl a moro thorougl~ 
development of the ore bodies tllm h s  so frtr heen made in most 
places. At Juneau, where the ore bodies nro nefir t~ center rol popu- 
lation, the formulation and adopbion of plans for working the Inrge 
Iow-grade gold deposits on R scale proportionate to thcir rnqpitutle 
h s  required inany years, and it is only rccantJy that these plans have 
been approm hing fichi~vernen t. 

The production of the region, with tha exception of n few thhousmd 
dollars, has been the output of a ~ingle mine at Eagle River, which 
h a  been in operation since 1903. 

BXTUATIOR OP THE: REGION. 

The gold helt consists or a nnrrow strip of counkry lying between 
gal t water nntl the high cliorito p ~ n k s  or the Const Range. Its general 
trend is nortlln-est nnd ~ o ~ ~ t l ~ o n s t ,  parallel to the const. Tho length 
OF the belt ns measured horn SnEmon which is 3 milos northwest 
of Juneau, t.0 Retners nay, on tlm north, is 32 miles. The width ranges 
from 4 to 5 miles. (See PI. 1, in pncket.} 

Gastine~u Channcl and Lynn Cnnnl hound tlie region on the south- 
uwst. Berncrs Bay, a. l~roarl Intlentution from LYmn Canal, in lntitude 
58O 42' north and longitude 13.5" west, hounds it on the northwest. 
It iq t,hewfors cusily ncrcssible by water. In winter, however, often 
for weeks at a t i rn~, t lw fiortls are not safe for smaI1 craft dur iq  
stormy wcntl~cr. 

J I I D P ~ U  is the supply point of the region. The head of Gastineau 
Channel is n broad mud i l ~ t  nt low tide, nnd passap orer "the bar," 
rts it is locnlly known, is pa~sible only at 3iap11 tiile, and then only for 
peggels ni light tlrnft. I,firger rrnft are forced to go around the ~ 0 ~ 1 t h  
ond of Ilouglns Islnntl. Lorn1 steamers plying on a six-day sclzedule 
hottvean Junenu rind Skagway call regularly at Kagle Landing, on 
Lynn Canal. Fsaigllters also call here for concentrates to be shipped 
to the Tnmmn smelter. 

A well-built Uovernnient trnil, made during the summer of 1909 
ant1 1 91 0, trnver~es t11e length of the belt ant1 connects Juneau with 
Amalga, wllere n post c 3 f f i r . e  is msintnined. This t r d  renden tha 
axtrorno inland portion of the gold belt somewhat more accessibla 
than it has been in the past, but for the transportation of hea~fre ight  
from Junmu tlla satenvq-  is far more ser~ic.eable. The econnmicnl 
clovolopment of any mining property in the belt necessitates tho 
Z)uilding of a tramway to the nearest harl~or, and such tramways 
I~ava heen hult at pl~ees where any bportunt operations I~avo l~een 
undertaken. 



The region is notable. for its abrupt t-opographic fentures. 0'1. IIX, 
A and B.) The ruggedness increttses gently toward tlte northeast, 
wllera tlre numerous glacim and precipitous relief make the moun- 
tains nearly inaccessible. Betm-een L p n  Canal and this irnpam~ble 
mountainous hockground, 15-liose ~Ititude ranges from 4,000 to 6,00(J 
fcet, licv tt belt of country composcd of partlllel ridges ~ttaining nn 
clevntion of 3,000 feot ant1 trending parallel to the c o a ~ t  nnd .to the 
underlying bedrock structure. The ridges show smooth and roundon 
profiles in contrast to the pinnacles and crags of the repjon to the! 
northenst. Along tIic canst they rise steeply from the water's erlgo, 
sa that  inpcss to the int~rior of t h e  gold belt is restricted t o  tlio fcw 
placcs wl~crc passes 1)renk though the mountains near Ilarbors. 

Tho rlrninnge nf the rcgion is rn:tinly parallel t o  the bedrock ~ t n ~ c -  
turc. Tl~is particulnrly t n ~ e  of Montana, Windfall, and Gowee 
crcoka, whose vnlloys form in effect a single system traversing thn 
lonflti of tho belt, The larger streams, like E~gle ,  Herbart, and 
hIendonl~nll rivers, wllicl~ are of glnciaI origin, flow in wide p ~ v c l -  
Iloorod vnlleys across tho genernl trend of the belt. They are swift 
streams, cnrrying large volumes of water during the summermontl~s, 
hut sinking to n low minimum during the winter month. 

C-TE AND VEGETATION. 

'She climate is cool, equable, and humid, and is charmterimd 1,s 
n. Inrp  number o f  cloudy and rainy rlays. During the sumrnpr 
stormy wc,ather L rnre, but {luring the winter strong and ptotractotl 
gaIcs !)low down tho fiords. An rtdquate itlca of the genoral climatic 
~ O R ~ U ~ C R  cnn bc ohtained from tho dntn rvlIocLcd at Juneau by tlic 
FVontb~r Bure~u.  

Climatic ddn jor Jumu. 
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The precipitat,ion,ns shown by tbetablc,isheavy. Thisfurnishes 
a rcsotrrcs uf ronsidernble imj)ort;ant~ to the mining industry in t8ht, 
shape of w n t ~ r  power, wllicll is utilizr!tl in large rno&&ro near Juncau, 
where approximately 9,000 hampower hna already bean dov3lopcd. 
Although the c~tchmcnt basin9 of the streams arn small, yct boen~~so 
of the extensire snow fields at higher dlitudm, tlla rapid run-off, 
ant1 the frequcnt rainfall, t,he volume of water cnrristl by t h o  strcnms 
is dispropol-tionatnly large. On the other hnnrl, beca~~se  of bhn 
rupid ~un-ofT an unusual period of drought in late summer, say oE 10 
days' durntion, is likoly to G ~ U S C !  tlra plnnts that two unprovidod with 
storwe facilities t o  run short of watw. 

-4t tho prment timc bht! Trcndwrll Co. is dornloping tho wntcr 
power of Nugget Croek by thc! crcction of n durn 135 Z c ~ t  high at tllc 
mouth of the lowcr basin. 'CTntec rights are hrl(I I1.y otllnr clujrnnnts 
on Lemon mLnd XlcGinnis clerks-I 

The rcgion is forestctl wit11 spruce and homloc,k, whicll extcnd up 
to altitudes aI 2,500 feet. Pino grows in isolntod stnntls in tho open 
grassy parks, ~vl~ ie l i  are apparently too wet for the other conifers, 
Cedar was EouiitI only an tho r i t lg~  sosoufhcnst of the mouth of Xuggct 
Creak. Spruce ant1 hemlock nrr  the  only tmcq of economic impor- 
tance; spruce is in most demunrl. The supply is ndequata for general 
mining purposes. The bt tirnbes g~mb-s in protected locnIitics in 
valley bottoms; tho i i n~s t  trecs arc founrl in tho lnwor prtrt of tIro 
vt~llcy of Lemon Crcek, tvhcre one troe was seen that, ig 170 feet high 
and 6 Icet in diameter at F fwt ab0.t-P tlw gmund. As n rule, the 
avsrago stand of timber mngrss somcwhnt blow 2 feet in diameter. 
Tho clcep covering of moss ni~il  the rnnk, lusurinnt undrrgrowth arc 
pervading Senturrs of t lle forcst . Blueberry b~uslt, devil's eluh, and 
the dders dong the streams &re particularty common. In some 
places a dcnse growth of p u n 2  hcmlwk, standing among a plexus 
of pmstrnta trinclfnll~n I ranks, fol~ns irnp~netrablo tl~ickcts. Thesc 
frat~~rcs rrndcr prosperiing tlificult nnd gedogio examination 
irnpos~ibln. 

GLACXATIOX. 

TElreo Jnrge glt~c,iers flo~t- out from the recesses of fllo Coast Rang,  
descen(2ing to nltituttcs of f O O  fwt nbore sca l e~e l ,  but do not reach 
t , i ~ l ~ w ~ t , ~ r  by SCVCTRI miles. TILQJ- are admirably shorn ant1 coo- 
tourmi on tho topgrapllir nlap n~c~mpnn?ing this report (PI. 3, in 
pocket.), and the pt~itions of the fronts h a r ~  k e n  accurstalJr KTMI so 
t81tat any future cliangm of importance riue to advanm or retreat can 
Em rewlily tleterminetl. There rrrn a few other but smaller glaciers 
in the area sl~owx m t l ~ c  map and many to the northeast of this area. 

8 Fw n dlrr~sion of the poRsibi7ltlea ot water-pwpr dmlopment fn m t h d  Alaqh, see Iioyt, 
J. C., A writer-~WPT recmnnLam in mtltheaeprn Almka: Rnll. Tr. S.Qml. S ~ m y  No. 42, 1910, p p  
!4i-147. 



Tho large glaciers have the sloping fronts characteristic of retraab 
ing glmiers; they are &o nearly frea of morainal material carried on 
their backs, a feature duein part to their shrunken condition. Retreat 
of the glaciers is indicated by the bare glaciated bedrock dong their 
sides not yet covered by the rapidly rtdvrmoing vegetation and by 
claim stakes of prospectors, wllicli R few yews ago were placd as 
near the ice RS possible, but are now several, liundred feet distant 
from it. 

The largest glacier in thirs region ia b?lendenhaU Glacier, which 
is shown in Plate IV. I h  is fronted by an extensive plain, 23 miles 
d e ,  underlain by gavel ccsnsiating largely of well-roundecl cobbles 
of diorite, averaging 5 inches in diamehr. Spoxadicr blocks 10 t o  15 
foot long rest on the plain, whidi is diversified by some mornind 
ridges on which spruce trees are growing. Near t l ~ e  front of the 
glacier some stream channels incised 12 feet or so beneath the general 
level of the plain have partly exhumed n burid forest, as indicated 
by stumps of trow, some of which are 32 inclles in dkmetcr. These 
fwh point to a cornplox series of oscillations, but data are not avail- 
able from other' glaciers in the vicinity t o  mroborfita this inference. 
At Glacior Bay, bowover, an extensive forest, covered by lieavy 
deposits of gravol, has h e n  exposed by the retreat of the glaciem. 

Ilavidson ' prmonts somo evidenco showing that botwaon 1892 md 
l!301 tho front of Mendenha11 Glacier retreated at the rate oI 40 to 
60 feet a year, 

Tho present glaciation is visibly linked with a. past ghiation of 
vastly groater extant, w h i d ~  at its flood period c o ~ e r ~ d  the area of 
tho gold belt with ice. The evidence of former glacial occupation of 
the region is to be smn everywhere. Diorite blocks brought out 
from tho core 01 the Coast Range lie scattared throughout the region 
up tu altitudes of 3,400 feet; glacid till covers much of the bodrock, 
and whero bedrock is unmvoratl it is polished. and marked with glacial 
scorinp. R o d s  moutonn6 topography is found on divides fit dti- 
tudes of 2,500 i e d ,  ~ n t l  the bmatler f eaturm of glacial sculpture Elavo 
determinod tho general topographic aspect of the entin r~gion. 

At the flood period, then, a great ice stream having a tllickness, 
memured from prasent sea bvol, of 3,400 foet, or a tat4 of approxi- 
inatoly 5,000 feet, moved down Lynn Canal, overflowing its channel 
and burying the gold belt under ice. To this overriding sheet tlte 
topography of tha belt owes ite rounded characder, in contrast with 
the pinnacled region to the northe&. 

According to  bhe theory of glacial erosion the ice stre- in Lynn 
Canal should have established K base level f o ~  ice erosion 3,500 feet 
above present sea level IW a datum plana. It is therefore a problem 

1 Davldma, George, Tma?. sad Proc. Geop. Boo. h i A c ,  2d sar., val.8,1W4, p. 79. 
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OUTLINE OF Q E O ~ Y  AND ORE DEPOSIT%. 13 

of aome interest why the troughs of the transverse tribuhries, such 
tas thma of Bernam, Eaglo, and Mendenhdl rivers, are not hung up 
h i  above the bottom of Lynn Canal. The hanging character may 
possibly have been obliterated by tho persistence of g J w d  ice in the 
tributariw long niter tho grout ice stream had withdrawn from the 
trough ol Lynn Cmfil; or, on tho other hancl, tile fiords of south- 
eastern Alaska, instmil of boing duo to enormous glacial erosion, may 
be due to tbs rlrowning of an arljusbd drainage system somewhat 
moci&al by giwfd erosion. Some probability is lent to the second 
alternative by the fact that tilo Juneau region is definitely known to  
have been upldtecl in postgIucinl time at least 200 feet (see p. 33) ; 
farther west, at Controllar Buy, ovidenca hns beon oblahed showing 
that there the lata Quaternary submergnnco amounted to at least 
1,000 feet.' AIthough Controllor Bny lias R O V G ~ ~  hundred miles 
northwwt of Juneau, t h e  fnots ascortainotl wit11 rcgrtrd to it make a 
certain caution imperative in interpreting the l a b  Quaternary b t o l y  
of the Juneau region. 

OUTLINE OF GEOLOGY AND ORE DFPOSITB. 

The mch are arranged i ~ i  beIts that strjko pnraEEe1 to the general 
trend of the gold belt and <lip steeply to t bc northemt. The general 
parallelism of stratification, clcitl-age, scftistosity, gneissic foliation, 
dikes, intrusirc masses. and ore bodies is tho salient geologic feature 
of the rcgioa. - 

The lrtrgrr part of the goId belt is ullderlain Fly a11 interstratsed 
s e ~ e s  of ~ Z a t ~ s  and g r q w ~ k e s ,  wit11 same conglon1erat.e~. Thig 
assemblage of sedirnmtay mcks, together with intercdat.ec2 masses 
of volcanic mclcs, has been named the T3esn~m fornation, because it 
is weIL exposed acmss the seriktl on hoth ~ l ~ o w s  of Bcrnem Day mil  
because paIeontologic p m f  of its age was fount1 thcre. Fossil planta, 
consisting chiefly of ferns, indicate that the formation is of either 
Upper "Jurassic or Lower rretaceoua age. The older v i ~ w  that tlie 
racks of the Juneau gold belt are of Carhoderoua qyo thcrcforo needs 
modification. It is probable that the rocks of t11e r~roriuctive part of 
the belt are msinlj- of late Ilesozoic age. 

Tho volcanic rocks ssocinted with the slet,rs and g~lywackea, 
which are usually known as greenstones, corisist of Invas, flow 
brccciag, t u f l ~  and coame breccias, conglomeratcs, and variou~ kintls 
QI mixed rocks. The clastic mnterid far exceeds the mssive mck in 
bulk. The lavas are in many places extremely amygiluIoida1 nnrl 
displny fi ~ t r i k i n ~  ellipsoidal structure, indicating that they wvere 
probably cruptetl into water. These volcanic rocks, which are clcurIy 

I Ymln, Q. C., (:mIogy nnd m i n d  w u r c e  of the Cmhwller Bay region, Alaskar Bull. U. 8. OmL 
Burvey No. &35,13oB, p W. 
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of Iate ~fesozoic age, ptnses8 a distinctive appearance and petrographic 
character, suficihnt, it is believed, to  distinguish them from other 
volcanic greenstones of tho Juneau gold belt. "I7rey are characterized 
by the widespread prevalence of numerous well-form~.d grid wcll- 
pmrved prpb?+tic cr-wtda of augite embedded in a close-grained 
rnatri~ of dark bluegreen enlor. To sipdkc tnis feature they art: 
termed augitc melspli~ms. The volcanic pecnstones of the Juneau 
gold belt, formerly r~garded ~s belonging to a single period, are now 
known to contain ~xtrusives of Carl~oniferous and of late Mesozoie 
age and are found to  haw distinct petrographic characteristics. By 
rnet.morphhrn tbo ~ ~ g i t ~  melaphpes fire converted into mtinolite 
R C ~  kts. 

Towml the northcmt the slates and pywackea p ~ s  gmlually 
into phyllites and schists, which become progressively more nncl ntcm 
crystdlina toward tho diorite gneiss that forms the northeast bo~rnil- 
ary of tho gold belt. The sclliste wllere t l~ey adjoin the gneiss sre 
garnetifprous, staurolitic, cyanitic, and coarsely biotitic. I n  plwlcm 
they arc r~rnarkia1,ly contorted, ns is weU shown on the poliYhec1 
at~rfaces along the glaciers. The width of the schist belt decreases 
from severttl rniIos at Lcmon Creek to several hundred feet at Rerners 
Bay. 
The gr~eiw on tho northea~t, which in local usage is known as the 

granite h~~ngingwatl of the Juneau gold belt, is the crushed find folided 
margin of the p c u t  intrusive quartz diorite core of the Coast,  rung^, 
Tltc gn~ir~sic structure is beat developedncnrthe contact with the schists 
and l a r I c ~  out nortI.~eastwarcl ht,o tlze ordinary structure of rlomnl 
granitic mcks.  It is essentirtlly a catw.l~stic effect which wns pro- 
ducerl hy t h e  crudling of the component minerals of tho quedr, 
diorite nnrl ~vhich rnm impressed on the diorite soon after tho rot.3; 
h d  consolidated from fusion. In frsct, a pried of dynamic tlcformn- 
tion set in during the pegmatitic stw, for soma of the pegmfitito nncl 
aplito dilrea are sheared like the gneiss, but others hrsve ~scaperl t\lc 
general dynamic me,t.nmorphism The wdimeatqr rocks ntljoining 
t11c gn~iss have recrystallized into sclkts, whose rrptallinit,v, as 
nlmntlp stnted, dimhkhes gradually from the contact. 'Fhe region 
thus nflorcls nn illustration of a belt of cqstalline stclsists of Jntc 
lfcsoxoio q e  formed as an effect of the heat and pressure nt:coIn- 
pul-yillg n ,mat batholithic intrusion. 

A considerable number of dikes, genedy lying pnr~llcl t,o the 
structure of the inclosing rocks, ars found in the slates, and range 
from li$ht-colored diorite porphyries to d ~ r k  basic mcks of gnbhrnic 
romposltion. Tl~e scquence in time of the variol~s kinds is not w ~ 1 1  
known, tb-3 they nre rarely found intersecting ona ~nothor. 

T h e  ore bodies are exc111sively goId deposits, The lfrentrr nttmher 
ara stringer locle*, but they include some minerdizatl ctikcs find a Tew 
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fissure veins. Nearly dl the ore bodiw lie within the belt of slates 
and graywackm-a. fact of distribution which seems to have deter- 
mined their character aa stringer lodes. Except for sporadic shoots 
of rich ore, the stringer lodes are of low grde. They range in width 
from a few feet to  100 feet and ~pparentl~,  at a few prospects, to 
300 br 400 feet. The greatest depth attained anywhere in the dis- 
trict hardlj* exceeds 200 feet. 

Some of the mineralized dikes are of economic importance; all me 
of considerable intorest in that the profounci alterations which they 
have undergone throw light on the character of the solutions that 
brought in the gold. A common chmgo is rt large inirotluction of 
&its, which is shown to be a regional feature of the Juneau gold belt. 
Other changes consist in the introduction of ~pnti te  into the dtered 
wall socks and the convervioll of amphibolo into biotite. From 
these md other features the rrin-forming watelvl aro beliavod to have 
been hot, ascending solutions of deep-seated origin, probably con- 
nected with the intrusion of the dioritc magma. 

Whatever oxidized products may have esiskcl in the p ~ s t  have 
been largely removed by the recent glacial erosion ; this f tbct, together 
with thc similarity in origin o l  tho deposits to tliose at Juneau, whoso 
behavior in depth is known, rcnders it highly pmb Jjle that tho gold 
conttsnt found new the surface d l  pcrsist downward without essan- 
tial cl~ange of value. 

BERNERS FORMATION (UPPER JQRARSIC OR LOWER CRETACEOUS). 

The most important rocks in the rrgion nre sn interstratifieti series 
of clay slates nnrl g-raywackcs \~-l~icll  have becn nntued theB~rnera  for- 
mation bocauso they are typicall?- expos~tl nt Rernsrs nay.' R o c b  of 
volctlnic origin, usually known ns greonstones, %re nho included. in 
tho formation, hut the larger areas, underlnin fissentially by t,ha 
greenatones, nre sepurate1~- slio~vn on the  geologic, map under nn 
appropriate symbol. Tmr-ard the nortlzenst, the xltltes and gray- 
wackes grade int,o scllists, wllich are also shtnt-n under n separate 
symbol. The Bcrners formation Forms R long belt trending north- 
west and southcast, w11ic.h contains nearly nEl ttlc ttlineral deposits of 
the region. 

At Berners Bay the payr\?ackcs nrc intimntol y int~~rstratifierl wit11 
the slates. The beds of graymaclre ara not persistent along the 
strike but are lenticular and intercligitote with the slates. Cross- 
bedding is finely deveioped a t  soma places, and some beds are slightly 
mnglomaratic, containing smdl well-rounded pebbles. The gray- 

1 Bull. U. 8. Geol. Survey No. 416,1Q11,11p. 14-17. 
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wackm we massive and do not show the cleavage characteristic of 
the associated argillite strata. 

Toward tbe muth the graywackes become less abundant and in 
the territory south of Eagle River they are mmp~ratively scarce. 
At Auke Bay they are praicticaily absent and the rocks consist almost 
wholly of h i l e  black clay sIatea, which are of roofing-slate quality, 
unliko those at  any other locality in the gold belt. The maximum 
t h i chess  of individual strata of graywacke, so far as observed, is 80 
feet. 

The general strike of the rocks is northwest find southeast, and the 
dip is almost everywhere to the northoagt, at angles ranging from 
20" to vertical but most commonly 40" to 60'. Only local dips to the 
southwest are found, as in the belt of paywacke and slate inter- 
calated in the volcrtnic rocka between Eagle Rivm and Yankee Cove. 
In placas tho rocks aro acutely folded and the axes of flexure also 
are fnliled ao that they r q e  from a horizontal to  a vertical attitude 
within short distances, but no svidenco of broader and more exten- 
sive folding, whic,l~ undoubtedly exists, wns procured. The cleavago 
of tho mckq ia generally pardel to the stratiiication, but local dis- 
crepancies occur. 

PETROQEAPHY. 

Tho gra3wackes me gray or greenish-gray rocks of roughly schistose 
or masivo structure. The fresh material tltken from minc openings 
has u blnrk color due to h e l y  disseminatecl carbonaceous mattcr; 
that taken from natural exposures is gray or mottled gray, having 
been blcached by the action of the sunlight. The graywaclroa are 
far hardor rocks tlian tho soft slates interstratified with them-a 
fact roadily recognizable to thoso who have conducted mining o p r -  
utions in this formation. They are composed largely of grains of 
plagioclnse feldspar and quartz, together with fragments of other 
minerals m d  racks, ambedded in an argillaceous ccment. The 
composition is somewhat vadmt; at Bsrners Bay, for example, the 
grrtywackes contain mmiderabla augite and hornblende derived 
from it, so that hand specimens might he mistaken for tuffs or even 
for porphyries. AB a r u b ,  howsvor, none of the constituents, except 
the glassy grains of quartz and the f r w e n t s  of blwk slate, are 
recognixabla by the eye. 

With increw of n r ~ a c e o u s  material in the graywackes the 
cleavage approaches in perfection th&t of the interbedded day slates, 
Such rocks should be graywacke slates. On cross-fractured 
surfaces some of them show only numerous glistenkg particles of 
quartz embedded in an apbnitic matrix, imparting to them a por- 
phyritic appearance. Rocks of this kind and the coarser graywacke 
slates aro common in the region near the Eagle River min% md the 
b e d  of Canyon Cmk.  



BERNERX POItMATIOK. I'r 

Conglomeratic graywacke was yccn fit only one I o c n l i t ~  \vit.lun thr! 
gold belt, north of Echo Inlet, m-he~~c! it, fvnns a I}pSt several hundred 
feet u-itle. Outside of tha region eondornerato and conglomeratic 
Rraywacke are known on Portlilnd Islmd, on Douglns Island near 
Outer Point, and e t  Point Young on Admiralty Idand. 

Under the microscope the g r a ~ e c k ~ s  art? found to consist largely 
of alt~retl fragments of plagioclase feldspar; north of Berners Bay 
they contnin little or no quartz, but south of the bay quartz bocnmes 
mom prominent.. The composition, however, vnritn; somo of t h ~ m  
contain considerable augits, pr-ohebly of p y m c l ~ ~ t i ~  origin; othor~  
contain none. The rock fragments also T ~ L I , ~  in numbor and kind, 
but, except the slate particles, they are commonly 11-ol1 rrlundcrl. 

It w i l l  be apparent from the foregoing rle~cdpt~ion thnt at some 
Iocnliti~s it may he clifficult to clistinguisll the gt.aywnckcs from tuffs; 
C!JS diflicul ty becomes pronounced near t lle ~ o l o a n i c  areas. 

Evirlcnv~h ns to the ngc of thc Berncrs formation IVM obtahe(l only 
at SawrnilI Cove, on tltu r : ~ s t  side of Berners 13ay. This evidmt.o 
consists of n sn~al l  collection of plants, chiefly ferns, found in 1 !,On 
m d  tletnrminctt hy F. T I .  lcno~i-Iton to be of Jurassic or b w e r  
tweous ngr, d t h  tho prol)abilit- in favor of their being Jurassic." 
On the bnsis of this drterminntion the writer correlated the Beme= 
formation with R h ~ I t  of AuceEla-bear in,^ r o c h  found br C. W. Wrigllt 
on Admiralty Islmnrl and srgartl~d as of Lower Cretaceous or possibly 
Upper Jurnssic ncp. 

Suhequent esttminntion of t l ~c  r o c h  a5 Point Poilng and Portlmtl 
Islantl, which are sf rttctl t o  form the no~thwmtcm cstrcmity of the 
?lueeUa-bcnring ttrram, IPUTCS no ~loubt ns to the correctness of thc 
corseltikion. The: rocks at  Point Toung consist of day slates, gray- 
wae.k.es, and ronglomeratbtca, $inti contain n few dikes and sills or Bows 
of green trrnygcl~loitlal nugitr m~Iaphyrcl. In lithology, in dcgrco of 
rnetnrnorpbism and tlynamfc tlist urhnncp, nntl in tho presence of 
ignmus rocks typical of tllc Brrn~rs formation t l i~sc  is corr,plctc 
identity between these rocks nnd those of tho maidnntl. Tho prob- 
lem, therefore, resolrcs itsclf into a question of thc irhntity of the 
rocks at Point Young wit11 thoao from wldch the Aucplhs wem 
collected at T'ybus Rn?-.* 

According to the writer'n virw, the rorlts of the norf1lr1-11 park of 
the Juneau gold belt nre mdnly of Jurnusic or Lotver Cretaceous age. 
Spencer, on the other hiintl, srjinl-clrtl the whole belt as Cnrbon3emus, 
on account of the prPsenrch (IF f o s g i l ~  ~f t h a t  rage in Jirn~stones fmmd 
. - - *-- -- 

1 hill. IT. 9. *I. Buwey No. 446. Ir l l l ,  p. 17. 
:: Hiill. I-. 8, Qeol. Gorwy NR 2B7, lmi, p 144. 
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at. Taku ZIarbar, s small crnbnymont 25 rnilrs aorrthemt of Juneatr. 
It, is one of the unsolrerl problems of t.hc region whether tllc Cttrbonif- 
ernus r m h  ~ ~ h d  north of Taku Inlet; if they do, thy  am probably 
mrnplexly infolded with the younger rocks. 

The rocks fit Taku Harbor have not been clmcribcd potropapld- 
cslly, although they have been rarefully cxamintrl frotn ti p ~ l c o l ~ -  
hlogkt's point of 14mv.I i2s this locnlity contains one of tho two 
points tbt whicll the age of the formations of t1ka ~o:oltl hclt is ct~finitely 
h o r n ,  it seems worth while to present n hrirf d~wript.ion of the  
mcks found there. The fosailif~mus beds consist of I~lrlish-gry to 
nearly black rnarblcs, interstrrttified with welded limestone hreccins. 
The cca l~mus  racb are associated with phyllito and green schists, 
showing an abundant development of micac~ous minrmls. A few 
rniIes farther south, ~t Limestone Inlet, are tl series of aurfnce volcnnic 
rocks-anmgdaloids ancl brsccim-which are roughly schistoso and 
show finely disseminated biotite on their foliation pl~nes .  Notable 
mong these is s porphy~ y showing prominent tabular pl~enoeryets of 
feIc1upw; examined microscopically, they prow to  bo mirrocline 
raicroperthite phenocrysts embedded in a trachytoidal grooundm~~w of 
ttlbite laths interspersed with considerable fltrky hiotito. No rocks of 
thiv character have been found in the known Jurmaic portion of the 
gold belt. Farther south, at Snettisham, th~rlre is a xoinite amphibo- 
lite which shows a nearly obliterated porphyritic G~xturr, suggesting 
that it has been derived from a basalt porphyry. 

It is therefore apparent that the rocks nssociated with tho known 
Carboniferous strata are much more highly metamorphnscd tlmn tho 
normal Jurasic rocks, and, furtl~ermore, that tho vola~nic gl-pan- 

stonm of the Carboniferous differ markedly from the youngrr vr,lrnnie 
greenstonrs, which are llighly pyroxenic Iwas and brrccim. :it 
ps~wnt threo series of ~~olcanie ~wcks can he recognized among the 
~recnstoncs of the Juneau gold belt-the brtsdtic arnygdaloicfs of tho 
Bernem Bay region, whose relations w e  not sttkjsfactorily dctcrmincld, 
tha Jurassic melapl~ym, and the Carboniferous andmitea and 
more salic lavns. 

v0LCmc ROCKS. 

Masws of volcanic mcks, locally known 8s greenstono btrt Ilcre 
termed autugi te rnelapl~yres, occupy sc.nttertttl areas t broughout the 
belt of grajwackes and slateq. They rttngc in size from single narrow 
sheets, whicl~ repmont both interbedded lava flows and intrusive 
sills, up t o  broad belts se~eral miles long- The most persistent devcl- 
opment of rock of this kind is along the shore of Lynn CmaE from - 

But!. U. 6. Cw1. S m e y  No. 317, IW, p. 65. 



Point Bridget to Auke Bay, nnd as shown by Spenmr's map the 
southward extension forms the backbone of Douglas Island. 

The volcanic rocks include lavas, flow breccias, tufl's, coarse bree- 
cias (agglomerates), conglomerates, and mixed rocks, such as tuffa- 
ceous conglomerntes. Tho pyrocIastic and elastic matarirtl far ex- 
ceeds the laws in hulk. Stratified voIcnnio breccins form massite 
exp0sure.s along the envt s h e  of Tea EIinrbor. In texture they 
range from fine to coarse. Some of tho coarser breccias inclose angu- 
lar blocks exceeding a foot in dirtmeter, nnd somo of the finer- 
text~iretl beds slww lenscs of conrser matmerial. At many localities 
aonglome~~tes are intirnatcly associnted with Ulc hrocclns. Tbe 
pbhIes consist essentially of voIcaniG mntcrial nnd rtlngo up tu well- 
rounded bowlders 2 feet in length; but subanguhr nnd angular frttfi- 
rnents are found and tho matrix is oitl~er t u f f  aoeous or consists of 
reworked materia1 of vnlcnnic rfcrivation, so tllnt it is impossible at 
many plmes to discrinlinato conglomerates froni breccius. 

All these rocks are thoroughly indurated and are among the hnrdest 
and firmest of the region. Cloy slates nre interstratified with the 
tuffaceous beds at  some places, and it is a general feature that beds 
of igneous material alternate with normal sedimentary rocks near 
the margins of areas undeclltin by rocks clominantly of volcanic mi- 
gin. On the geaIogic map onIy the Inrger areas have been delimited, 
and because the greenstones and s l~tes  alternate dong the margins 
and dovetail along t.ha strike the boundaries of them belts have of 
necessity been drawn sorneudln t arbitrarily. 

The sstike is northwest nnd soutlienst ; the dip ranges from 20' KE. 
at Auke Bay to verticrtl at Bridget Covc. The bulk oP the rocl~s 
show little or no sc1)istose structtlre, especinlly in 1;he belt h.inging 
the coast, but tomnrd the  nortlleast clynnmic cleformation becomes 
in creasingly prominent. A s  a rulo sllcet,s, othenvise rn~sive, t l ln t  
are intercalnterl in the sl~tes arc higldy schistose along their contncts. 

A mnsitler~ble volurnc of hrcccirt is inclosed in tlle schist belt at 
Herbert Glacier and llav been cclnvertctl into ampliibolitic r o c k  

The color of tIlc ltugitc in~lal>hyrcs arid relatrtl rocks is colnmonly 
some shttdo of green, ~vlzich beoc>rncs marc and moro pronounced 
according to the degree of  mc. t iimorp hism that tllc rocks have under- 
gone. They are therefore usually spoken of as greenstones, but the 
use of that term is avoided as far as possibIe in this report, because 
its employment leads to confusion in a region in which it is equally 
applicable ta a large number of other rocks. The less dtered and 
better-preserved Inviis are of dark greenish-blue to bIuish-bInck color 
and resemble basdts in appearunce. The characteristic feature of 
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all these rocks, of hnth tha mwsive and the clastil: varieties, is tlwir 
unfailing content of ttngite, In the massive variatie.~ augite forms 
numerous well-preserved phenocrpsts of sharply idiomorphic doveI- 
opment and of dwk vitreous brown-gree.n mlor. Porphyritic 
feldspm are notably ~bsent. &4t some locelities the augite pheno- 
crysts make up half the bulk of the rock. Mac;roscopicdly, then, 
the rocks w e  dark-colored poi.phn ies c~ntr~i~irling angitf! pl~~nocrystu 
m d  are therefore augite m~laphyrcs according to the descriptive 
field dassifioatioa of Pirsson. It has been found advisable to retain 
this designation as a geologic term. 
In pIaws the lavm are extremely amggdaloidal, the &my-gdules 

being filled with cdcito a id  chlorite, as dong the coast from Y~nkee 
Cove to Bridget Cove, or inland jn the volcanic belt south of Amalga. 
Thd the amygdrtloidd cknracter, homevc.r, is  no proof of surface 
origin is shown by the fact that an 8-foot dike of mgite m e l a p h p  
filled with cnlcitc nmygdulcs traverses mnglomer~to and grapvacke 
at Point Young, on Admird ty Island. 

Between Yrtnkeo md Bridget coves the Invas display a remurkablo 
development of ollipsoidd structuws, which nm firrely shown on the 
sea cliffs and shore exposures. The largost ellipsoids are8 feet long 
a,nd sevrr~l feet in diameter; ut points of contact they show mlttuitl 
indentation. Tho outer shell o! nny ellipsoid is denser textured and 
the amygduIes in it are much smaller than those in the central part 
which is coarsely nmygddoidal. Under the microscope the rock is 
found to be made up of numerous augite phenocrysts embedded in n 
groundmaas consisting Inrgely of mutted augite microlitcs; the small 
mount of inhrstit,ial SpRCe bctwmn the augita prisms is filled 
wit11 a feehiy birefringent material showing shadowy extinction 
and an index of refraction belaw that of Can~rla balsam. The amyg- 
dulcs twe fl11od with spherulitie chlorite, calcite, md orthoclase, 
which is limo m d  there plumose. The ody obeemable difference in 
mck coml>osing the interior and the exterior of the ellipsoids is that 
the ttugite rnicrolites of the groundmass in the: interior portion nre 
Ectouter and better individualized. These lavas are therefore the 
extrusive forms of a highly ~~roxenic  magma and, as shown by their 
dlipsoidd structure, were probably erupted under w&r. 

SCHISTS, 

OCCURRENCE AKD CHARACTER. 

A belt of schists lies hetween the slate-graywacke ismation and the 
great mass of gneissic quarts tlionite lying to the northeast. I t  
ranges in width from 2 miles n t  3Iendenhall Glacier to a few huntlreil 
feet rtt Berners Bay. Outlying masses of schist are embedded in the 
gneiss rand lie parallel t o  the runin belt and to the foliation of the 
gTi0b8. 



The scltistv cr>mpri.;c a ~-:kriclt:- ~ b f  rnck~, ~ n n i n l ~  nf ririginal srbdi- 
m ~ n t a q  c[eriy~binn, ;tntl sl~l,\r n r.on.;iden~Ma Jire~.;iiv of tllincrttl- 
of$cr11 make-up. Bicltil th, gilT11~1, n11d ~111pl6!~ble anb t lie M ~ S C  C O J H -  

Lnon u~inrrnls n~ct ;tn~a\rpl~ic origin t halt are ~11siIy (list i n ~ i s l ~ t t h l ~ ,  
and of tltese hiotitc? is by li*r tho most nbunclnnt and wiclrspr~ad. 
Staurolitic sdtistu nre found En whicl~ t !~c staurolitc prisms lip ern- 
betided ns prominent crq*stnls filnng the folii~tion plnnm, ns nt tlw 
head of TVinrlfnIl Bnsin. A fine esampIt! ol cpnitc srlaist is fount! 
on the ritlge between Nu* e t  finti Lemon ercaks. 

Coarsely crystalline white linlestone is in tc?rstratifiecl 1r.it11 tEle 
schists in beds ranging up t41 30 Fcet in thickness, hut is not p ~ r -  
ticul~rly abundant and is restricted to the outl_Ting masses of arhist 
in the gneiss, except in the l l c f id~~f i t~ .~ '~ ;  of Pl'aggct nntl Lemon crookq, 
where it is fountl in the mnin belt. Tl~e limestone i q  ~ienrly pure, 
commonly carrying ns nn orccswry R litt lc biotite or speculrtr Iwrnn- 
tite, or hrrth togctller, nncl r n r c l ~  some ppnspne. As c~t~llnr rocks 
obviously of sediment nry origin mny be mtrntio~lcd somr thin-berlrlorl 
qumtzites fountl in the rcgion south of Jlcntlrnhnll Glncicr. 

Along t l ~ e  wutbeilst sitlr of Tlrrl>r~'t, Glnt'icr n largn voluma ot 
augite rne1apllyi~q nn(l rrl:~trtl rorks is invlu(lrt1 in the sdht  belt. 
On gl~ciatecl surfncrs it is rff cct irc~lj- brnufili  t out by weather tinting 
that somo of these rclcks w r e  uripina~lly valcnnic brccdno or ~ u h -  
an*lar conglomerates. T l ~ o  s l ~ ~ p r s  OF t l io  frsgrnanls nro well sllotvn, 
and tho frilgnlents differ f1~111 4,110 nnntlier in tlmt scne nre more 
thickly studder1 ~ v i t b  nugit c! plienonl.~.st s t1lnn obllers. Sn somo the 
augite pl~enocrysts are drnrr-11 out i ~ ~ l r l  tlt4ormet1, htting nppmentty 
converted to sc.nlg nggregn to.; oC hirj t i to; in ot.llers t.llcy t~ru romnrk- 
ably well preserved, One of tlle mure sc l l i~ to~c  vtlri~ti~~--n,  llrnvy 
goen schist showing numemus elongate pntclws of blnclc nlinoral 
on the foliation planes-wns found under t tie micrt~s.icopo to consist 
I ~ g e I y  of fibrous actinolite, with nkout 10 pPr cent of biotito, mnirt,ly 
lo~li2;etl  in the metrnnorp1l~)s~d phenocysts, nnt l  epidotr, nnrl nn 
unhnportant amount of fc lds~~nr.  
In many ns sl~ou-n on t l ln l>mntl 1~oIi4~e11 surfncrs nf bad- 

rock exposetl nlong t l ~ e  sitlr.; 1 1 f  t l ~ o  retren ting gluri~rs, tl~c! ~rl~ists 
are remarkably contort etl , 40 t l i n t  tl ley cxl~ilbit t l\r font u r r ~  fnrnrrrly 
regfirderl as  tliagnostic t,1 the .br l l~nn.  Ttlt gcnrrtll ntriko ~II t l ~  
foliation 11ntI str~tifiration i.; pt~rr~llcl to the sfruetuml trend 
of tJle gold belt. Tlle schists nro nlnst lljfillly rrystallin~ in tho 
zone directly bordering the  qunrtz diorit~ gl~eiss, but tnwnrr'i t l in  
soutllwrest the)- grade t llrouglt phyllit~a nnd l,iotitic s1ntc.a into tlic.  
clay slates and gtivtrl.ncknr ol tlla next ntfjoining belt of rocks. 111 
fact, the boundnq~ b~tween tlla srhists nnd the slntccgmny~vrtcko 
formation was nrbitrarilj~ fmed by determining the first nppcnrsncc? 
of visible flakes of biot,ite in the rocks ns $ 1 ~  jintsi~g is nppmnr~l~rtl 
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across the strike. There is, as a rule, an ambiguous zone here, and it 
not uncommon to fsnd nn alterniltkm of beds of normal clrly dnte 

with fine-grained eclist showing small flakes of biotite on thn clorvage 
planes. Toward the norlieast, near tllc gneiss, the biotite b~comes 
coarser ant1 more plentiful and the heavy porpl~yri tic minerals appear, 
cspeciially # m e t  and st.auroli 6s. 

Of the puroly microscopic fettturcs of the schists the. mod inherenting 
is tho pr~cltically complete absence of cata~lfisti~ phenomena. Thp; 
prpliyritir, garnota, the ~ttaurolite ~risrns, the cyanite prisms, and the 
long plates af biotite are undeformed; the quartz in the qumtzite 
exists M Inrgt! intorlockii,q grains optically homogeneous and un- 
strainotE. This fmctlorn from dynamic disturbance contrasts strongly 
with the crushcd cllaractm of the adjoining quartz diorih gneiss. 

Along tho contact of tho schist belt and the gnaiss an extensive 
interlayering of sclli~t anil gnfsiss is encountwed; park of the gneiss 
hands are rearlily mcopiaablo as of igneous origin--offshoots from t.he 
main mh4s nf qutlrtz (!inrite gneiss t l~nt were int.ruded paranel to the 
foliation of tilo schists. Crowcutting djkw are extremely rae. In 
places the ser1imcnlnr-f rocks were co~rsely recrystdlized, injec.k(l 
with numerous clik~lrts parallel t t o  the foliation planes, and pepn-  
thcrl sn tlmt t l~e i r  rrrizinnl chnrncteristics nrt? cntirelp ohlikmt~rf. 

Some dikes of arnphibolite arct found in tho scldst bit in the vicinity 
of Mendenhfill GIwier and in tlia region to t.lie south. They conform 
to the gmnerd structure ant1 nro pomistent for many miles. Near 
Juneau they are minernliaerl and contnin valunble oro bodies, but 
fatl~er north they have not proved to bo of aconomic importance. 
S p c e r  Eras shown thnt they were Jolivad from gnhhros. 

They contain considerab~e homblondo, wl ~ i d t  in the coamr-tex- 
t d  dikes is arranged in sheaf-like and radinL groups, and to the 
abundance of this minerel t l ~ p  owo tltoir dark color. Single dikes 
are likely to exhibit n considerable ~ariety it1 appearance, as i~ well 
shown in the dike axposad below the mouth of Nugget Cra~k.  This 
dike, which is several hundred feet wide, rmts on a footwnll of thin- 
beclded quartzites and llas a sclustose structura parllsl  to the strati- 
frcntim of the que~.tzitm. The lower portion of tlro di ks is a crushed 
p n i t o i d  rock in wlkh the hornbl#inde is in places noticonbly rndid; 
toward the top the texturo becomes porphyritic, wit11 feldspar form- 
ing  the phenocrysts; and in the uppermost portion tho dorainant 
eflect is with numerous misitized or epidotizod f d d ~ p a r s  
resting in a dark, nenrIy blwk srllistose mnt>r.ix consisting largely of 
Ilornblende. 

1 Bull. U. 8. Geol. B w e y  No. B7, I%%, p 1% 



ORIQIN OF THE SCHISTS. 

Tho fidd d n t i o n s  are boliovcd to t?stablish dozlrly that; the belt of 
scllists is a metamorphic phase of tho Berners formation. Tlls fncts 
that make this deduction unavoidable are, briefly restated, first, the 
alternation of slats and schist dong the border, evidmtly dua to  the 
diffor~n t susceptibilitj- of in torstratified beds to  rnebmorplim; s m  
ond, thn presence of characteristic lithologic types, such AS tlls nugite 
melapllyre brcccins; and tllird, tho progressive increase of crystd- 
linity in the schists as tho gneiss is npproacl~fid, cnlminating in a 
zone in wIlicIl metamorpllic minerals of high density are developed 
in porphyritic fmhion. 

Tlze cause of the metmorpllism is to bo sought in the heat and 
pressure accompanying and following tho intrusion of tho great 
quartz diorite bathoY~tli. The dynamic di~turbanccs following the 
irruption left their unrnistaknhle irnprcsa upon the diorite, but the 
scllists rocrystdizad undnr conditions of msentiill quiescence. 

QUARTZ DLORrrE GNEISS. 

Quartz dioritct gneiss bounds the golrl bdt  on tho northeast and 
- forr11~ the rugged mountains of the intcrior of tho Coast Range. In 
distant views tllo gneiss pwsents tho apycmanea of strahsed 
formation, owing to the fact Chnt ~t s p d s  in grcibt blocks papdel. to 
the gneissic structure. As n wl~olc it maintains a remarkable uni- 
formity oI appearance and composition from Bernem Bny to Taku 
Wet, and in dl probul~ility it extends wit11 tho s m o  uniformity 
even Iurtlier soutlleast . 

'Sho quartz diorite gneiss ronsists mentidy of a r m d y  granulm 
amemhlfigo of clear vitreous striated feldsynr, quartz, biotite, and 
hornblende, nll of wlich arc e i~~ i ly  recognjzable by the unaiclsdeye. 
Towmd the roatact wit11 the scllist belt on t lm soutllwest tlla grain 
becomics somewhnt finer in texture over n \iridtl1 commonly nf several 
hundred fect. Accnrrling to 'tocad usage tho qumtz diorite is termed 
a granite, wllich is suflicientlj- accurate for general purposes, but it 
differs from gibnjtc in that ortlloclase, which is commonly the dami- 
nmt constitu~nt of gani tc ,  is nearly or entire1;y lacking. 

Tilo gneissic strt~cture of t l ~ e  quartz diorife, like the foliation of 
the adjoining schists, trends northwest and sontl~enst and dips 
steeply to tho northeast, nC about 70". It is in part a primary 
structure assumed by the magma during golidificatian but is mnjdy 
a r e d t  of dynamic metarnorpl~isrn, the most obvioua eflect of which 
has been the reduction of the l q e  feldspar crystals to arrgen. In 
a few places Clls feldspars uTer?Te a~fficiently crushed and drawn out 
to form narrow white bands. The foliation of the gneiss is most 
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Pmnounceci near the contact, where it is in places sostronglvdeve1- 
oped ns to form s blwk diorito schist carrying porpI1yritic eyes of 
feldspar; toward the northenst the gncissic s t ru~ture  gradu~lly rrnri 
progressively gives ~ + - i ~ y  to tlie nlnssive gunrrlatr texture c.harac ter- 
istio of normal granitic rocks. Viewed in the large this gneissic 
border, which forms a bdt  from I to 2 miles or more wide, constitutes 
tlie foliated margin of the quartz diorite core of the Coast Rangc. 
This ~uial mass of granitoid rocks is 50 miles wide in this latitude 
and extends uninterruptedly for a thousand mdes northward from 
southern British Columbia. At Skagway and at the upper end of 
Taku Inlet it is found that the batholith is of composite origin and 
that more sdic rocks were intruded subsequently to the quartz 
diarite; in the area considered in this report only the quartz diorite 
gneim is encountered, and it ~ R S  been mapped under that designa- 
tion to signalize an important feature in the geology of the region. 

Because few lodes h a ~ e  been found in the quartz diorite gneiss, it is 
snit1 in Inca1 speech t\o form the hanging wall nf the Juneau gold bdt. 

PETROGRAPHY. 

The general rnacro.oscopic features of the quartz diorite have already 
been pointed out. In addition t o  the essential minerals, t,Iw pres- 
ence of sporadic c r - t , a b  of yellow titfinite is characteristic. The 
feldspars rmge from A to 10 millimeters in longest dimension. In 
the gneissic phases c~taelrsstic phenomena are obvious in hand speci- 
mens and am chiefly expressed in the augen character of the feld- 
spars. It is probable that the minerals composing the diorite wore 
roughly oriented during tho crystdization aI the magma, for the 
conlse prisms of hamklende lie in the plane of the gneissic. stl-ucturc, 
dthough disposed in random orientation within this plane. The 
tabular feldspare also show a, similar rough tendency toward parallel 
orientation. Under the micros cop^ the feldspars are found to be 
peripherally crushed and to h a ~ e  their corners rubbed off ; the quartz 
to be reduced to granulntion mosaics; the biotite, and to a less extent 
the hornblende, to be sliced anci to wrap around the feldspar mugon. 
The p&sPjc structure is therefore essentially due to the deformation 
of the quartz and lerromngnesian minerals, which was suporimpme~l 
upon n rough paraIle1 orientntion produced during consolidation. 
In specimens from different locltlities the feldspars range from 
Ab,&noo t,o Abdn,, probably m-rernging near Ab&,, which is 
slightly mom cdcic than tllnt found at Bemers Bay? %rial band- 
ing is s pronounced featur~ of the feldspars. Orthoclase is rare or 
absent. Biotite and liornblcntlc in approximately equal amounts 

I Bull. U. S. m o l .  Survey No. 448,1911,p. 2 2  
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comtitute the dark minerals. Tibanito is fin abundarit accessoih>- 
minernl, apatitc n~irl mi~gnetitc occur lcns nl)l~ndantl~-,  ant1 zirccln is 
very n-tlmc. Secuntlni?; ~nincruls,  such as cpidntc, chlo~ilc, and seri- 
citc,, are prwt irt~11j- nkscnl. A rough estimate would plwe the feltb 
spRr content at. 60 per cent, quartz 20 per cent,, and biotite~nd horn- 
blende togatller 20 pcr cent. 

MARGINAL PITENOMENA, 

Various modifications of t h o  quartz diorite gnei~is~ are found along 
the contacts with the main sclzist belt m d  with the outlying bancls of 
schist. Themost commonchange, asalrcady dluclerlto,ic;thep~s- 
sage from the coarse-textured, imperfectly oriented gneiss of gray 
color to  a dark, closely foliated, fine-pr~ineil gneiss. Locally, as on 
the northwest side of Herbert Glacier, the hornblentle becomes seg1:r.c- 
gahcl so as to form n, coarse hnrnblenthte in ~ d l i c h  the intersticpa 1 1 ~ -  

tween the hornblencle p~isnls are filled m<th biotite and pyrrhotite. 
At most places along the cnrltncts the sclusts are extensively inj~ctctl 
with dioritir dikes. The (likes ham a gneissic structure ar~d lie 
parnUel tcl f hr foliation and str'ntifira ticm nl tlle schists, canforming ta 
the folding: in places this interlt~yp~ing of schist and gneiss in so 
thorough ant1 the metnmorpl~ism nl the schist by recry~tallization altrl 
pegmatization so con~plote t i l a l  i t  is impossible to discriminate tlio~itt! 
f i u m  schist. Rcltw of wicli ambiguous 1-or1rs attain a consit.lcral~le 
width mtl arr. ~o~nrnnnly handccl ant1 laminnt~d wit11 mathematirnl 
ovomesg and pl.erision. 

On tho east sirla of Bc~nthl .s  Bay, wherr: the e~poaut.cs are good and 
easily acceu~ihle, the peiss  ir~rloses for thous:tntls of fect from the 
contact vast 1111mbe1-s 01 ~.oc.K frn~rnentfi nnd detached masscs of 
atratifrrrt setlirnen ts. Jt is \\+o~.thy of noto that all suulz rle.tachcrl 
masscs ol n~iginnl countly rock, \\-hcrcv~r found in the gneiss, are 
oriented parallel to the pr~railing strt~ct~l~re, ~ n d  that where thoy show 
crumpling the rrumplin:: is cnnf nrmeble to the wrinkled foHation of 
the inclosing gneiss. The concluriinns thfif folIow from these facts arc, 
first, that the m a p a  cqxtnllizerl under n n  oriented premure which was 
able to align tlw 11.ngrnents of rount~:\- rock tlisl-uptctI from the walls 
af the latholit 11ic ckarnlwr Ju~ing int rusion, atlcl, xrcnntl, tlmt sub- 
sequent to tho consaIit[ation nf the magwn t h p  continunncc? (or 1.r- 
newd) of the x\-nrk of this ftorw prod~wetl the \virlesprenrl rntaclnstic 
 effect.^ t o  which the gneissic strurtlwe npppnrs to bc largely due. 
In the border zone of the gneiss nnti in bhs adjoining belt of schists 

we found dikes of wl.JLit~ grnnitoid rocks, most,Iy of the kinds usually 
referred to aplite and pe-mxtite. They are not common in the region 
north of Mendenhall Glacier, but become numerous south of the 
glacier in the headwaters of Nugget and Lornun creeks, Here, wl~ere 
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the achiat belt is particularly wide, they are found as fits as 2 miles 
fmm the contact. 

Tile dikes in the quartz dioritc follo~v the gneissic structure, show 
macroscopic evidence of cruulling, and display m imperfect folin Lion, 
so that it is clear that some of them were injected prior to  the main 
gneissic deformation. Many of those intruded between the foli~tion 
planes of the schists are remarknbl~ foltletl, but some that arp np- 
parently folded break across minor crumples ~ t ~ d  indose contorted 
fragments of schist. On the northwest side of Lemon Glacier, at. nil  

altitude of 1,600 feet, R dike of pe,matits 10 feet thick pierces ihe folds 
in the inclosing schist and a distinct drag of the strata can be seen to 
have tnken place &long the wnIls of tho dike. 

These various facts, apparently conflicting among themselves, 
require t h ~  int,orpretation that the pegmatites and other salir, rocks 
were inti-ude,d during n period of continuo~~s cl ynamic activity. 

The cornpositicm of the dikes js varied, lut the presencts of a p l n $ ~  
dime Edtlspar, nrrtlesine or labradorite, ratJhoo than orthoclase, and 
&he OcCIIrrtmce of ~tlrnets, somo 01 wlich form idiomorphic crgstaIs up 
tn n lu~~xrlnnt in sizo, are general features. Othor mineral3 noted n1.e 
quart x, l>lusrovit~ in c.oarse plates, biotite, microprthite, ant1 tour- 
mulint! in lllrick coluinnar groups. On the whoIe, tnurmalins is lathe 
in illis region. It1 t,llin sect8ions the quartz iq seen tn bo greatly grnn-  
Eatecl, ant1 mymecitir: intc.rgrowtha of quartz ant1 foldspar, wluch arc 
~isually imgnrrletl ns p~.essure cifcnts, are lountl in ~ u c h  cmshetl ctikes. 

. Jt is not vncomrnon to find the schists carrying nurnarans garnet- 
iferotrs t-eins or ~likcs lj-ing purnllel to f,he foliation, Some corlsist of 
quarlx :rnd fraltlspnr, others largely of q~~r tr lx .  They swell and jlirlch 
~bruptl~~:~ntlrtt~g~fromhdlaninchta1~incl~c?sinttluclmess. Gar- 
nets spl>eer not o d y  in t,he dikes but also in the wdl  rock inimmedinte 
cont.nc,t t l~em,  wlJrh in many places agpenrs to have been schist 
not normally garnrtifcrous. On thn southeast side of Eagle Glacier, 
whcru thesp featur~s tire we11 shown on the glaciated outcrops, the 
schists inclose numerous white he-grained dikdetx containing many 
smdI reti garnets. Such (likes jn thin section show tb granuIsted 
aggregate of miner&, comprising orthoclase, plagioclase, quartz 
(which is strained), grtrnet, inuxcovito, myrmaoitic intergrowths, t~ntl 
a s m d  amount of p~-rrhotite. Whatev~r igneous textures were once 
present have been ohlilcrnted hy subsequent masking. 

Prom such rocks, which would doubtless be termed dikes, there is 
every grndation down t o  cliscontinuous plfites a frnction of nn inch 
thick intcrcdated between the folintion planes of schists. The 
appearnnco of these plates suggests that they are due largely to 
recrystallinntion of the sedimentary rock, wit11 some addition of 
material from mngmntj c solution% flowing along tho folintion planes. 
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AGE. 

The diorite itirudrs tlic! rnck~  of tllc B c n l ~ m  fonnntion tt~lrl is 
consequently ~ r n s t ~ J u r n ~ i c :  jn ngc. ?Ila llpprr limit is imGcntetI by 
the fmt that on ;itlrnirtllty l~llnntl Eoccne confilornerates ' are found 
to contain pphh1ps of thr. cIinritcl, showing tlmt the intrusion took 
pf ace in C'retnr~oue tims. Tllc ~ P I I C ~ ~  l~istt~ry of ~ ( l l ~ t l ~ e ~ t e r n  Mask& 
suggests f htlt t lw clioril~ is OF ~ ~ i r l y  rntrllt~r thnn lntc Ctrtweous ngc. 

Winor hotlips nf intrusivr! rocks iri eowirlcrxbie number nnd variety 
penetrnte t Ilc slatcs and gray~rrsclkrs. l$'ith rare exccptious they lir 
parallrl to t hc st rt~rturr af t ftr inclosing rocks. Manp of thrm Irnvo 
hem *Itt.rctl b?' dpnmic rnctnmor~)hism or by rninernliz~tion, or FIT 
both proc~--rs, nnd nre gcnr~-:~ll?+ I-rf~rred io grcenstonrs arrorrling 
to IOPAI U S ~ P ,  hut inrestigntion x110ns t111lt t11~y i n ~ l ~ i r l ~  n  wid^ rnngr 
of pock typ~s .  Angiitr, con~monly in idiomorpl~ir. crystals, i s  nn nhnn- 
rlnnt constituent nf the ro1.k~ c:~llctl [lint-it11, giil)hro, mrlnldlrlyrc, %nil 
Iltmprophyrr in this report, anrl t l ~ r  ~ ~ l ~ e s r n t ' r  RI this minrrt~l annscls t,kcm 
to rcsemble one another. wpc.riall~- \vh~n  t hc pt-ittltcrj. crhnrcu:tcrs hnvn 
been ohsrure~t by t lte la t cr ~nct:~mnr-pltii+ lwnrnrssrs. Alt,hnugl~ $110 rlis- 
tinction hetw~cn the ~ n r i o u s  :lugit ic mc k.i is 11nt nltvays PI IS^, it hns 
been thought best to ntttnrltt. it \\-hrlr possiljlr rntl~rr tllnn to  cover 
their individuality ~tntler tlrr Idankct trr111 "grerwtnrrr." 

A numbor of dikes of 111iununl composition occur ill  tho s t ~ t c l ~  of 
territory betwwn Junofiu nnrl Arlkrr 1,nl;n. 111 meordance with the 
uaago of Spenc~r tho  rock of tlimcr rlikrq i.; i l ~ s i g n n t d  J b i t o  diorite, 
by which is meant n ~ I ' R R U ~ ~ I '  iji~l(*olls IWIC ~1 IOSO eswn tial f ~ldspnr 
consista of n nearly puvo nll,itcl. S p ~ n c r r  clssrrih~l in detail s u d t  
rocks on 13nuglns Island. IV htrro lhny nro of grent oronomic importance 
bmnuse tlmy ronsti tutr t 110 c~rw-l,cnrjng rock nt the Tresdw(a1I p u p  
of minm, but tlie!. T I R T ~ B  E I Z ) ~  ~ I ' R \ - ~ C I I I S ~ ~  11~011 11ntcd to crcvur on tFm 
mainlnnd. 
Tho dikm lin pnlallel f r ~  tlw ~trnt if ic!~t ir~n of tlta hclosb~g mcks anti 

mnnge from n fcw fcct to 1 00 f c ~ t  in t l~irk~lrss.  T11.c~ 1rn1-o becn much 
altered by rlpnmo-mt?t n1110i~p11is111 nnd by r~lineralizntion, so t31fit it 
~ R B  b~fm irn~mssil~lc* to ohf  in tlltirrl?- frssIl mnterin1. This is par- 
t i c u l ~ r ~ ~  tr11n 01 f 110 t l l i lu~e~ ~ l i k ~ s .  whicl~ m63 commonly gneisnir, nr 
even srhistaso nntl nm ramified hy white rojnlet ,~ in ~~llicir nlhito is 
oxtromoly abundat~t . 

The most sntisf;fnctorp mntetinl WRS obtained from tile dikr, on ~ ~ + l l i c l ~  
tlm Boston mine at Juneau is situated. This tlikn iw 100 fcot tllirk 
nrtd dtou~s a roughly gneissic structu~u! from p t c e  to  pInco. Tlds 

- - - . . + A . - - - - . - - . - - a 
IBdl. r. S. Cml. S1sw~r Vn. S,  lW,, p. ?4I:. 
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rock is a medium-grained dark-cdored diode of even texture, com- 
posed, so far as detanninablt? by tho oyn, of plngioclase foldspar nnrI 
numerous line flakes of biotilc and uhlorito, ~vllich g i ~ s  it a rnt,her 
basic rtppearttnco. l7ndoi- trio lajt:roscoyo t11e dominant constituer~t 
is seen to consist of long tabular idiomnrpllic CI-ystals of foldspar, 
which concordant optical tests. including tlle determirltttion of the 
maximum mfracti~o index as 1.54 in a liquid of h o l m  index, allow 
to ba a nearly pure albitn of t lw composition Ab,,Arl,. Ortlloclnso 
and micmporthite aro present in ~ubordinata amounts as interstitid 
*g betwscrn the albite crystals. Tho biotite is mainly secondary 
and is apparently dorived from hornbIeude. Apatito, which is un- 
usually abundant, titanite, and magnetite compdso the Rcmsmry 
minerals. Secondary minerah are co1111uou and include cl~lorite, 
sericite, calcitn, misite, and epidote. 

This rock is in mmy respects similar to that 01 the hlaslra-Treadwell 
mine, specimens of which were examined for compnrison. Rock 
from the 330-foot love1 proves microscnpicrt~y to consist I n rgc l r  
of idiornorplJc ltlbitos embedded in microperthito md orthoclust?. 
The albite corresponds t o  Ab,,h5; tho care of t h  c,rystals is com- 
mady aIto~ecl t o  a mixture of misite nnd soricite. IlornbIende 
of tho ordinary hrown-green variety is present in eulkedrd crystds, 
many of d l i c l~ ,  howover, are partly or wltolly psnudomntpllosod hy 
an intensely pleudiroic biotite. Otller minerals f oind ininor 
amounts an, opidoto, calcite, pyriho, titmite, apatite, and magnetite. 

Some of the m ~ k  from the Boston nlin~, tho frcshe,st obt~inablr, 
wm wbmitted tr~ cliemiioal andpis, the results of which ure givcn 
in the foUo.9iriry3 tnMu. AU analysit; of Treadwell rock is added Ior 
mmpurison. 

Analym of albite diorite. 

I - 
BiOt ............................................................................. 
A* , ............................................................................. 
FeOa..  ............................................................................. 
FCC) ................................................................................ 

.............................................................................. hl?r).. cso.. ............................................................................. 
Snn0 ............................................................................... 
line ................................. 
1120-.  ............................................................................. 
1lnO-t.. ............................................................................ 

............................ .. ........................................ 
. (10 

.............................................................................. . 2 i  
None. 

.vnO.. .............................................................................. 
Br 0 

. w 

1. From m o n  nline, Jnnvan. a. G. Foirchild unelyst. 
2. E'mm Trendwell mine, l>origlas Island. ~ e & g e  ~leiger, oannlyst. R1111. TI .  8. Oeol. Sun7py No. 28i, 
1w, p. 101. 



The rock froin t h ~  Boston tnina is considcrnldy lowrr in silica 11nd 
much higher in titanic oxidtn thnn that from Trrntlwell. Two other 
analyses from Treadwell, both of much altered rock, nra tlvailttble, 
but show wider differences than the one cited. Tho ansIyx~d materid 
from Treadwril contnin~rl only u ~ m n l l  ttmount of frmomagn~sian 
minerals,' so that it i3 believ~d that if nnalysrs of tlla 11ornLl~ndo 
and titmite-rich nlhite dioritr f~-crm tho Rcndy B ~ ~ l l i o n  mintl wcrc ~t 
hand t h q  wonltI show n closer cnrrcspo~~rl~rlrc. to t l ~  mck of t l~c  
mainland. 

AI'GITF: DIORITE. 

A narrow belt of dinrite 5 n l i l r ~  long clstentlu souill iron1 E ~ l e  
Rit-cr. TIus rork is of lnediul~~ to line grninetl tcsturo and is com- 

cssent idly nf plaginrlasc f~ltlsl ,n~+, ruritc, and biotite. The 
feldspars hart? b e ~ n  pnrtl?+c~nv~rt~tl  to cpirlotr>,snd tho dark ~nincrds  
are somewhat R I ~ Q I ' c ( E  10 clllotitr, SO that ~ I I P  rock ten(Iz2 tu ~ S B I I U I ~  a 
green 1 1 ~ ~ .  TIIF rlioiit c 11na cscrtrtl r.onsitlerahlr mehmc~rpllisrn 
dong its contact wit 11 tlw sletcs 1 ~ 1 i c 1  I I W  (-1illngrtl ttwm te psc~erlir~gly 
deme Ilornstonrs i t1  n*IJrl~ nil tlavr.; ol r~riginnl cItavtlge :earn clhlit- 
crated. This wtiun Ims eestm(lctl 2.5 bwt or more normal to tho 
contwt . 

From its desc~iptinn i t  is a~pl~almt that tho augite diarito i l i f irs  
considerably from tllr rj11nr.t~ clit~~itr occurrinp rtlnng the northeast 
margin tli thr p l c l  h ~ l t  . I t  ~ ~ c p r ~ ~ ~ ~ t s  a scprtratr intrusion, like the 
Jualrn diorite at I3e1uner.s Thy, hrtt cliflem in composition from t.hat 
rock also. Therc is no r-onrl~~sivr eriflrnrr araiilahle with wgad t o  
its age, but as i t  is trnltfl'ct.t~rl I)!. the gneis~irw structure crf the quartz. 
diorita it is 11r01)nl~ly a yotlnpr intlvsicln than tho main mass ai 
diorite c ~ f  tltr! C'on~t I l n n p ~ .  

Under tlir! 1nic1~osct11)~ tlw clioa'itc is found tt, bc composed of trrlnt- 
ltar plagjorla~c, w l ~ i r l ~  js nl t rtbrt l 1)~yont l  sjlcriailic. detenninnt ion, aagif c 
in abanrlsncr, hint it r, ~ ~ 1 0 1 . 1 1 1  lir I ~ n t . n l ~ l c ~ ~ ~ l r ,  nnr1 r~l"droc1zl~c filling fllc 
triangulnr iu t r rsticrrc hrt rvrrl~ lilr ~~lngirwlnse: f~Iclspars. Aprrtitt: 
md l c ~ ~ r o ~ m c ,  nrr pr~srn t ns ItrrcssoiJ- nnlin~rnls ; epirlnta ant1 
chlorite orrtir ns xrcon(laty ~ii*oclurt.i. 

A pmrnincnt cliko s~rri.rtl Ininriretl fwt tl~iuk, wllich can bo tlbared 
fr)r n, clistanvc or 7 milt% scrullvast \.r-nrtl from Eitglo Bive.r R ~ I I ~  tllc 
hills flanking t1kc nnrtlmlst side of T~tclxon I'reck, rtppears t o  be 
related to tllc i t u ~ t c :  tliciritc. Tllis cliko consists rrf a dark-co1orod 
riiorite con t nining tmmrmu~ lutpn t t d ~ ~ i l ~ ~ i ~  c i ~ s t d s  of feldspar, w k h  
becomo esprcinll 3: rc~nspirunlis on w f i t  here(! su~laces and impart to 
tho dike rL d i s t i n v t i w  npj>eitrlkncr that rrntlers it tliflelent from all 
other dikes in tllc rrgion. 'I'l~t. clikt: lies ~larallct tu f he cleavage ant1 
stratification of the inclosing rrlcks; it dips 20° S. on the southeast 
end, steepens gratladly no~.thwcst,wartl, an (1 stands almost verticd 

- - - 
1 Butl, C. 3. G d .  S u n q  Yo. 210,1!Ub, p p  m, 103. 
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at Engh River. 'IVherc contacts can be observed, it is found that 
the marginal portion ul the dike is strongly chilled and that the ruck 
contains sc~tterecI crptnls of tabular feldspar embedded in a dense 
matrix. 

Thc normal porphyritic ~liorito of this dike, as seen under the 
microscopa, con~iwta of large tabular ~1agiocIaw feId~para, which are 
much nltcrrcl, rind a gr'nm~lrtr n~rttrix consisting of plagiecIase, 
~ u g i  to, hio tite, nnd in temti t,id ortlioclese, together with unusually 
nbunt l~~ i  t npatita. The fnrnic minerals am considerably chloritieed. 
Tho minornlogicd cornpo~it~iion is t8hus similar to that of the augite 
diorite ant1 lelrtla to  tho concluairin t.Imt tho dike is only another farm 
of the same magma. It is pmhable thnt a number of other diorite 
tlikes, which have hoan much altered by rein-forming solutions and 
are commonly dnsignrttcd grcon~boncs, belong tn the same periad of 
intrusion. 

'rhore sre o t l~c r  tlikoe in tho r~gicln which wnt.ain too much augite 
to be c,lassod ~ ~ 1 1 i o l . i t ~ n  ant1 ampmbahly gabhros. An analysis of a. 
uralitizod dilte ~ h o w j n g  t h ~ i r  brwic, character is given on page 39. 
They diffcr in appcnrancc, color, and minerd composition from the 
amphiholito dikes in  tho ~ c l ~ i s t  belt, which worn derived from gabbros 
ol closely similar el~cmic a1 composition. 

A number of diorito porphyry dikcs, rnnging in thicknew from 4 
to 40 fect, am present in the rc.gion muth of Eagle Kiv~r.  Some of 
them are poarticulrarl?~ well rxpoeetl in the beds of stroam which fob 
low the coum~s  of the clikrs for severnl rnilcs. Tlls dikm conform 
iu strike and clip with tlie inclosing rocku, ~ n d  it is n common foetr~rs 
for the thicker d i k ~  to bo wco~apnnicd by one or more narrow rlikcs 
13"g a few fwt nwnp in the 11~nging ~ v d  ur footwJI. TIlo indoning 
rocks ncs cornmod-y slat~s,  but on Spuhn Idand and tho  peninsula 
on the east side of Aukc Buy the dikes intrudo pyroclnstic beds. 

It is a fact of some interest that tho diorito porphyry dikcs Iiova a 
considcrablc clistri buhion in the adjoining rcgion to the soutli. They 
were noted by Spencer1 dong the onst sidn of Doughs Islnnd, whore 
tlls largest dike, on Law~on Creelr, Iias a width of noarly 400 fcot. 
Tloy occur dong the north shore of D o u g l ~  Idand nnd are common 
along tlie west sllorc, and they occur on Arlrniralty Idand dong the 
slrore of Stephens P~ssage. Some of the dikes cut acruw tho folds 
of the inclosing rocks, and on the north shore of Douglas Idfind one 
01 t h ~ m  was Sound to  cut a dike of augite lampropbyre 78 foot tllick. 

The diorite porphyry dikes have s charactori~tic appoarsncnce and are 
not likely to be confused with any of the nurnerous groomtone dike8 -- - - . ---A -- . - 

1 BuU. U. B. Wl. SurMy No. 2S7, I N ,  p. 88. 



WTWOR INTRUSIONS AND DIKES. 31 

and shmtn intefcnlatd in the sll~tw. They are rocks of wllito ar 
Bighbgrny color. A few lare stained red near the surface from tile oxi- 
dation of n smdl amount of finsly dissomin~ted pyrite. The porphy- 
ritic stmcturc is dt10 to  tho prmenea of white E~ldspar phenocrysts 
md slender prisms nnd ncedles of liornblenile embedded in a finely 
granular or felsitic groundrnrt~s. On the peninsula an the east side 
of Auke Rny one of tho clikos wna noted to cttrry lnrge corroded 
phenocrpts of quartz in addition to the other porpllfisic constitmu- 
cnts, but dikes of this kind aro rmo. Under t l i ~  microscope tlla 
feldspar phenmrysts atre found tJn rnngo irnm nndesine to oligmlase, 
the hornblende to be dtered to  chlorit,~ ~ n d  rnlcite, and t.he pound- 
mass to consist 01 a microgsnular nggcgato of Irldspnr and quartz. 
Considerable &Iteration bras tnkcn pltwo, nH i a  ~ h o w n  by the ubiquity 
of cdcite and sericite. 

LAIIPRCIFHYHIC: 111 KEH. 

Dikes of lnmprophyric dlarartrr arc of widcspl-pat1 oecurrcnct: in 
tho region. Tlro kinds bs'c*e bccn recognized-onc rnntmining nu- 
merous parphpitic augite cq-stals clnbetlded in a a~~bortlinnte 
matrix of green color, a rock WII.~CII will bc d~signaked nn B I ~ ~ C O  1nn1- 
prophyre, and the other a black rock of a bnstdtic wpmt tlwtlt nppcnrs 
to correspond to that 01 tIla dikes 1\.11ich were cnlled minottea by 
Spenm," but which were left without precise petropphic identiii- 
crrtion. The lamprophyrie charnctcr of dI tbese dikes is exprosnod 
by the recumencs of the fcrromagnesian minerds in two generntions, 
by the rtbsence of fcIdspars from the porpllyritic ~'on~tituenf,~,  and by 
thn subordin~te pmition of tlzc Icltlspam. Tho dikes nre not known 
to bo nsmciat~d wit11 nnr part.i~rulx mamma, nor do tllny appear in 
the vic.inity of t11c g ~ a t .  phtc~nic intrusions, n s  do tho anlie p ~ n i t o i d s  
sf thc wgion. 

Tho au,rrito Ii~mproplq-re dikm t~rc  Inr nv)re co~llrnorl than tllost! uf 
tho lrtrsnltoid varirty. Tllcq. h a w  been noted tllrougl~aut tllo region 
from Ticrnci-s R R ~  eoubl~wnrrl; also on the norOll shoro of Douglas 
Islsnd and on Admiralty Island dong the shore of Stophens Pass~go. 
They rttegr! up to 100 fect in tl~ic.kn~sa nnd commonly lie pfirallcl to 
the struct,ure ol tho inclosing rack,  but some, like the 75-font dilie 
on tho north shore of Douglns Isl~~nd, break across the strata. In 
some of the dikcs augito pllcnocrysts form the bulk of the mck. In 
the better-preserved sxainpl~s tho  ~ugito crystt~ls have rt fresh green 
vitrcous Rppearanco. A frri- of t h ~ s e  dikes can not easily be dis- 
tinguished from tho 11igl1ly porphyritic varieties of auEug-te mela- 
phpc. It is not irnposuiblo that tho ttugite Inrnprophyres are the 
dike equivalents of the surSnce volcnnic rocks, but the evidence at 
hand seems to  make them belong to a Eater period of igneous activity. 
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Under tho microscope such a rock is found to consist 11argely of 
idiornorphio augites, many of which are surrounded by a fringing 
,mwth of tremolite fibers. Smaller crystah of augite rand some 
intensely pleocl~roic brom liornblends are inclosed in the matrix, 
which consisted originally of nn isotropic m a t e d  now Iargely con- 
verted to tremolite. Entirely ampllibolized dikes occur at Berners 
Bay.' 

The Jamprophyric dikes oI hasnltic, appearance are. nnt common. 
On t!lc east side of huke Bay is a particularly fine example 6 feet 
thick, trending dingonally across the slates. The rock is highly 
porph;vrit,ic, coutnining large, thick tables of biotite, some of m-llidl 
exceed 1 inch in difimeter, and prisms of hornblende ancl augite. On 
the hanging wall there is a .strongly marked chill selvage 5 i nd~es  
wide; it shows flow banding and c.ontains only numerous c p t a I s  of 
biotitr in pilrdlcl orientation. b thin section cut from the centntl 
portion of the dike shows that the phenocrysta consist of kornble,n,ndc, 
uugite, and biotite; the biotite is atrong1y corrocletl mtl cioea not 
appear in the groundmass, which consists Imgely of slender hornblenrls 
prisms wit11 ~poradic augite, the interstices between these minerah 
being fiI1prI with striated f e l d s p ~  of tho composition of Iahrsrl~rit~e. 
M q n ~ t i t a  anrl al~atite nre m~bunitant Accessory minerals; odcite forms 
amygdul,~ patches. 

A few other thin dikes of the same general character are known. 
They are t'he equivalents of the intrusiw rocks called minettes, 
which are found nem Juneau. A lamprophyric dike cutting the 
peenstone and slate on the north side of Gold Creek, opposite the 
Laat Chance placer, consists essentially of phenocqsts of tabular 
pyroxene, tllivine, biotite, ~ n r l  liornblende nmed in the order of 
abundance, embrar~rl in a matrix which is in part isotropic, in part 
zeolitic, and in part prob~tbly orthoclaw, A few o v ~ l  areas, douhtIe~ls 
n.mvgdulm, are filled wit11 zeoIites hcJosing sporadic crgstaIs of born- 
blende, biotite, arid titalzite. A clear isatmpic miners1 wit11 index 
below that of the molite forms an intemtitial fillimg between the eeolit,e 
pri~ms and is prol~ahly andcite. This rock appeam to coaespon(1 
with the rock from the Treadwell mine de~cribed by Becker-d 
termod by him au analcite bmdt. 

QUATXRNARY DEPOSI!l?G. 

The Quaternary clepoe;h consist of silts and gavels of glacial, 
iiuvial, and marine origin. A mantle of tough glrtcial till covers much 
of the bedrock of tlie region, reaching up to altitudes of 2,500 feet, 

1 -optx Adolph, Geology nn(1 mioernl rpsourrvs of the nesn~m Ray region, Alaska: BulL U. 8. Gwl. 
Rurvq No. 446, 1911, p. 18. 

3 Elghtwnth h e  Rept. P. 8. Cieol. S m y ,  pl. 3, law, p 59. 



dtho~rgh scattered ice-home l)clwIderg are found in some abundance 
as hidl ns 3,400 fw6. On l,lw g~olngir, mnp (PI. 11, in pocket) only 
the lnrge p r e l  plains extclntfing out from tho fronts of the existing 
glaci~rs ant1 tht? drposits along the principal streams are indicated by 
the Quatertiary pntte.rn. 

Marine deposits wcro found at n number of localities and are be- 
lieved to hat-e n much u~iclrr tlixtribtttion, nlthough generally con- 
ceded under n cover of mom and voptation. Below the lower canyon 
of Lemon Creek pavcl hnnks BO fcet hig11 are oxposed, consiste of 
silts, ~vcll-roundetl pav~l s ,  nnd clcnn ~ n n d a  jn horizontal beds. A 
pebbly silt contains numerous mnrinr shells in n fine state of premr- 
vation. The inland extensinn of this ~narint! formation formed the 
bedrock on which rested thc auriferous gravel of the lower part of 
Lemon Creek. 

Near the mouth of Englo Rjvrlr a highly fossililero~ls beach deposit 
was found 30 faet nl~ovo ertrrmo Iljg11 titIr. It mats on glacidly 
polished bedrock, is 10 Ecet thick, ~ n c l  i~ fossiliforous tlnughout. 
The mderial of which it is colnposetl consists of well-rounded and 
~ubmgular pebbles of ~rariaus rocks; some nlso nro angular, ancl of 
these some werw coated \ij t 11 bnrnntlrs over an inch long. The matrix 
in which tho pebldes arc embetld~rl is n blue s~nily clny, of rather solid 
consistence. Marine gravels were found also at an altitude of 100 
feet on the summit of tlic tlirirlr t hmugh 11-11irh the Amalga tramway 
p1t6ses after lenving flw Aats OF Englc River. 

Tho fossils were submittt.tI to IV. 31. Ddl, 1 ~ 1 1 0  rcpods on thcm as 
follows : 

They are ~imilar to I h w  uf thc h ~ r l ( l r r  clap R P ~ ~ P S  <of h u d a u  Tnlund ~portcd  on by 
me in the reports of the Barrinxln dlabka Expcditian (vol. 4, lMM, p. 121). They 
comprise the f o ~ l o w i n ~  s p i e * ,  all bui two of ahir-11 nrc found living En the vicinity of 
Juneau: 

5459. Lot 1, Lemon Creek. C d n r  dmmttrm Gmningk (extinct), I.&Jossa Bairrl. 
5460. hh 2, &gte River. 100 feet above wa. Jlya kunwla I,., Smiecwa & L., 

C d u m  ciliulum Fnbr., Jfnroriia sabulnm Sprtpler. 
5461. h t  3, Fqle River. 40 feet above m. r!iq~orlmnus limlus Martyn, P&m 

d s M m s  -\luIler, Cordiun~ m-fil~lum l'ahr., l i n m i d a  gnuldii nail, Jfnmra 
saklosa Spqlcr,  Astmfc xicat I m m ~ l i w  Scht~m., Jfya fnrnmh I&. , Ratanup ~ p .  

The marine shells found ?IF Dn31 on Douglas Island occur nt 200 f ~ r t  
above sea level. The ohsen*ntions tlknk linve been mmla intlicato that 
nodhwar<l dong L p ~ n  Cam1 the pmergence of the region from beneath 
the sea in postglacial time mns on!? 10n feet, but they arc not sufi- 
den+ extensive to be CO~CIIISIVP.  

The marine occupntioal Ielt no a b ~ o u s  topographic marks of i t s  
pmenvc, and is tlicrefort oiasily oov~rlaoked. 

13B83°--B~lE. W2-12-3 
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ECONOMIC GEOEOOY. 

GENERAL BTATEXERT. 

Gold lodes constitute the only minornl rosourct! of t,llL region at  
present under development. Tflo ore bodics &re rna,inly in the form 
of stringer lodes; a few occur as fissura ~ e i n s  and n mlrnbor consist of 
mineralized dikes. Althouglz tho difhrent vnrictica of oro bodies are 
essentidy of the same age and origin, this tlirerfold clttssifient.inn 
brings together deposits churactarieerf by features tllut nro import nnt 
both practicdly and theoretically. 

Noarly all the ore bodies occur within the belt of slntcs and grny- 
wackes; n few are found in the quartz diorite gneiss and in the 1.01- 
c ~ n i c  rocks; but dthough a Iargs amount of quartz reining is presont 
in tlie schists, no ore bodies of economic importnnco arc! known to 
occur in the schist belt. The distribution of tho daposit.s, invlrrding 
tllose of tho Junenr~ and Rerners Bay regions, wit11 refer~ncc t.o blln 

geologic formations is shown on Mato V. 
Tho pnrtian of the slate belt adjoining tho schists nppenm from tlla 

p~rncnt state of development of the region to be a particulttrly fnvor- 
nblo xono of mineralization. This 7ane corresponds to wliat Spencer 
has termer1 the "main Iode system" of the Juneau region, ~vhero it iq 

Iliglily protluctivc! nt Silverboa- Basin. The om ljodies in tlie region 
north of Juneau are, home~~er, noL restricted to this zouo, nncl sarntr of 
the largest nad most promising prospects have been found n lory: rIis- 
tnnce within tho foot\vnll of the main lode system. 

Tlro outcmps of or0 bodips I-i~g below timber line are as n mIe cull- 
coalotP antlilr s c ~ ~ ~ r ~ t l  f ~ e t  of stiff glacial drift, and this overburrlo~l is 
itself co~cred bj- u I I ~ R V ~  growth of moss nnd vegetation. It is not 
unusual to find thut trem hnw grown on the tops of tlre Indes, and a 
ntzrnbor of or0 brrtlies lmve been discov~red by finding quartz hag- 
rncnts in the mots of orertamed trees. The continuity of qunrts 
outcrops henorrtl~ t.he ovorburrlon is usually ~leterminetl by "sound- 
ing," \\-hidl is dona by prodfling tin PI-foot duuble-pointed s h l  rod 
through the cnvoring al ~nosa and drift and listening to the sound of 
the blow it makes. Trenching nnd open cutting are guidod by such 
preliminary examinat ion. 

The dnveloprnent ~ n r l  nxploitntion of the ero bodies uf tho mgiml 
are facilitated b!~ C I I ~  strong relic!, wliicli ft~vors tho use of tunnels to 
oht.dnin depth on tho lodes. At prcsont nonu of tho ora bodies hnvo 
been undercut deepar than 300 feet below tho outcrop, and ae a whole 
tlre development of t>hs region ia not far ntlvancfld. 

The ore bodies designated ~tringer lodes are  halt,^ of slntay or 
schistose rock cut by irregnlnr ttnd disconldnuoua qunrtz stringem. 
As ra. rule the ore bodiea tend tn follow tdle structure of tho inrlosinrr 

1 Op. nlt.,p. a. 
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roeks, both in strike and dip, 'but tho quartz vehlets, althoag11 gm- 
e d l y  trending parallel to the cloavnge, brenk irregtilarly across the 
s1at.y structure from place t.o pltlco. The ~ trbqers  avorage a few 
inches in thicknm, hut some sawll t o  bodies of considmible size, 
even r t t thing thicknesses of 20 feet. Such solicl masses of quartz 
resemble ordinnq- fissure veins but provs nnroliable m h ~ n  followed 
and are invariably found to frny 011t inbo s l , r i ~ l , r r o ~  I O ~ P S  &long both 
strike and dip. 

Many of tho stringer lorte~ do not pnsaras tlrfi~~itc w ~ L I I s .  In S ~ I I I P ,  

however, t.he better ort: is fount1 l o  oc.cur in s l ~ t n  f l i ~ t  rmts on a 
footwnll of grayweeke; in olhers minornlizotitrn llrtn t n k m  p'lnco in 
slnte lying on a foatwdl uf nugito rnrlnp11yl.r or Rolnr othrr t*firEetj* 
of greenstone. Such oro br ,clics halva tlcfirtitc! foot~r1~lls, anel in jicn~rsl 
terms it can be said that such :I fr,ntwall is likcly to r*nnsist. of n s h ~ e t  
of hnrdpr and mom massivc rock intarcdnlml in tIw slntm, In R fcw 
strin~er LorIcs s ~ ~ d l  hnrcler rocks form thc httnging wnlI vuinst  which 
tho nrc wns clepositcd. The wall of n stringer loclc that consistn of a 
mclrrphyro ahcct is more likcly t,o be pcrsistcnt tlian ra wn11 former! hy 
graywnckc, fr~r the grajvw~rlcke beds lare inclined to hava I L  short Jen- 
ticulnr etruc.tur~ rind to  be discontinuous along strikc nnd (lip. 

Tho stringer lodcs range in uirlth from s few feet to  100 fert, al~ct 
at a Fcw prnspcrts apparent]?. to 300 or 400 feet. Except For spo- 
ra'Rdic sllnots of rich arc, t . 1 1 ~ ~  arc of low gmde. n o  fivcrrtgo value of 
a stringcr Inrlr, is dcpcndent on tho number ant! richness of the intli- 
viclual quartz ntrinprs c o n t ~ i n ~ r l  in tho mhrde maw of slate ant1 tho 
closrnpss wit11 \ ~ - l ~ i r l ~  tliry ~u-r sl):~r.rtE. ,hi n rrrlc tho quartz vninlot~ 
sro leanEy mincrnlixcr l wit11 n~rt z ~ l l i t  srrlpl~irlcs, ant1 these liave n ten- 
doncy to bc rnasetl in nntl nn)ttarl fragmt?nts of slat0 incIosetl, in the 
quartz. Arsennpyrit r! iq t l ~ c !  cornr~~oncst sulphide, nncl pyrite, galena, 
pyrrhotita, and splltllcrito nrc nhuntlmlt in Ihe orrlcr named, but all 
these minernls rarely occur tog~thcr in the same deposit. Free gold 
is not common, but hijil~-grrlc oro is overywhero indicated by the 
association of nrrcenopyri tr nntl galena. 

The fiss~~re veins rliprr from t l w  string~r Iotlrs in consisting ess~n- 
tially of narrow tabular mas9e.s of quartz c a r .  at her gangue material 
inclosed between welI-defincrl w \ ~ ~ ~ l l n .  Only a fc\v rcprrsenta ti\.= of 
this class nre known in this portion of t h o  llurlrntl golrl &It and all of 
them the fenture in comlnrllz t lluC t hry callt ncrnsn the stratifica- 
tion or cleavago of the inclasinz rbrwk. In 111c nzniu tllry nre rest.rictetl 
to the firmer and more massirth rncbks-t 11e rofcanic c.o~~glomarntc fin4 l 
the dioriOe gneiss. The wnlls nrc tinufilly tlct (i~-nli~ithrl IF tau1 t plnnes. 
The veins rango up tn  R feet in thickness nurl cnrry gold up to  n vnltw. 
of $12 a ton. 



The mineralized dikes are few in number m l ,  with ona exception, 
have attracted little attention in recent yc!firs. T h ~ y  include two 
petropaphic types-nbbro and albito tliaritc. Tho dikos fire cut by 
stringers, the larger of which consist of coame wlzitc qunrtz mct the 
smaller-those under an inch in thickness-of quartz, db i  to, find 
dolomite. Many of the thinner v d n l ~ t s  consi~t cntirnly of athitc. 
Tho rock includetl between the network of veinlots 1mas tuntleqone a 
powerful alter%t.ion nncI is impregnatctl wit11 mrtnlIic s~ilphi~Ies- 
pplrotite, pyrite, and nwenopyritc, In spito of tho chemicnl dis- 
similarity of the two kinds O F  dike rocks, tho altrration in svmc 
respect.s is strikingly similar rrncl tho nlhitc! tliorito nnd gabbro are 
both saturated, as it were, with nlbik, Tho pmfounrl trnmformntinn 
that some of thew dikes hare ~xp~rirncrtl  malics the (letemination 
of their original cliarmcter a rnrrttrr of cInul>t. 

The altered nlhite diorite dikrs slww certain fenturns peeulinr ta 
themscfres- The unaltered rock is dark rol(wctl, 1 ~ 1 t  where minor- 
alizecl it. hns been chnngecl to II wl~itc mcli, tvllich is cut by numerous 
winlets consisting ol quartz, albite, rll,lnmitc, nncl ~ c I ~ t ~ ( 1  cnrbonates, 
~ornmonly somewhat iron hearing. Thc psinciprd sttlpllide is pyrite; 
ctrs~nopvrite, pyrtdhotite, gnlcnn, nntl spl~~lrritc rtl-0 present in minor 
am0unt.s. T h e  prespnrr of rot,ila is c.llaractcri~tic, cornrnonlj* in 
svenitic sggregn t es of hrillim t ndnmnntino prisms. The s~naller 
veinlet8 pen~trnf ing tho rninrrrtlixrtl zli ke rook consist largely of dbite, 
and where the vei~dets arc drnsy f,liis mincrnI is cr~~trtllized in typical 
feldsp~.r form. 

n i s  highly interesting kind of lnincrnliztltion is maentially similar 
to tlmt which has nflectod thc TrehrIwell (likes, which lie u few miles 
soutll of this region, bt~t it hy no meann fallnws that mineralization of 
thig clinracter mns everywhcrs nccornpnnictl by the formation of gold 
deposits of commercial vnluo. Navcrthel~,fis it is n favorrrbla feature, 
and in view of the fnct that such dikm contai~l enormously valuable 
ore bodies on D o u g l ~  T,slnnil, efforts should be made t o  prospect 
thoroughly the albite diorito clikcs of tho mainlthnd. 

The ores of tho mineralized dikm anre of low made, running at most 
a few dnllnrs to tho ton. h s ~ ~ y e ,  not of rick stringers, but QC snmples 
taken wross the whole wirlth of tin om body, nppoar rarely to 11~vc 
h e n  made, so that nuthentic data with regard to the tenor of these 
ores are not availnhle. 

METABOXATIC PRQCE88E S. 

The slslntcw inclosing 01-r bodies sllom Ii ttle evidcnce of metnsomatic 
changes, but the igneous rocks nfldtctrrt 1)~' minerd-benring solutiou- 
show ob&us marks of profo~~ncl nlterntion. The most common 
ehangr, is that due to a large introduction of albite in the dtered m k ,  
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\which is in plama so pmnounced RS to be apparent to the unaided 
eye. Esprcially is this t n ~ s  ~ I l r r c  tllc cIikps w e  rtlnlifird with smli 
v e i d ~ t s ,  which, ns nlwndy F F ~ M ~ P ~ ,  in ~ P R C I ' H ~  cv~lsiht ln~inIp  of albite. 
Other changou of lrss coinlaon orctrrrmm arc 'Che cunvemion of 
hornblende or other umphiholrs in to biotite axd tlw introduction of 
apntito into the nlhrrtl 1tnl1 rocks. 

Alhitizntion is a f o m  of thcrmrcl I~ydmmetarnorphism characteristic 
of the Jun~nu gold bclt nnd ylpesru to  lltlve b e ~ n  independent of thp 
oriigind amount of sorla in tht! nltmrl wid1 rocks. It has talcen place 
in illbite diorite, wllerr it might be interpreted ns a Inass reaction, 
but ?~ns also occurred with nrarly cqud facility in normal diorite, 
gabbro, nnrl nmphibo1itr. 'ro tllrow light on the character of this 
alteration, chcmicu1 ansly.-;rq ot rocks from widely srpt~rated localities 
in the gold belt h n w  brrn mt~tlc. 

The aonv~mion oE hornl~lendr inla biotite is not R common form 
of me.tamorphiam nccompanying thr irltmdurtien of gold ores, but 
its occurrence in 11 f rm localitic*s htr R ~ C ( T I  d~acribed-nt Rossland, 
British Columbin;l in t l l ~  important JColr~r gc~ltI rli~trict in Iniliin :2 

and at Jtlnea11.' 
The introduction ni npatito was fimt suggrstcd 1)s tlw famct that 

extraordinnrily long and slpndrbr n~rd1p.s of ll~js minclrnl wpm found 
traversing a succession aI contiguous m i n ~ r l  grains, in places as 
many as six separate grains. Aa tho p i n s  wrm d~rived by crushing 
and granulation from preexisting rninoraIs, it wrm not easiIy con- 
ceivable how the long r ~ ~ e d l c n  of aprtlitr could hiwe escnp~d breaking 
and faulting, such t ts is commonl~* sprn in tlynnmic.all_v d ~ f o r m ~ d  
igneous rocks. Furthrr, it IV~IS CTIsc~~rmd thnt t.lw ~ b r m d ~ n c e  of 
apatite appeared to i n c ~ a a ~  with the amount of nltrratianthnt therock 
had undergone, and this corrr~poncl~ncr! mcurwtI too often tn be n, 

fortuitous coincidence. In places ~ p ~ t i t e  formq n pl~xus  of needles, 
in which the individual nectlles mnge t?dovrrn to wltrarnicms~apic 
dimensions. Rarely was  it found in the rninuk vrinlrts tsaveming 
the mekasornati~al~~ alremd rocks. Thc! mnrkrtl tend~ncy of apatite 
to  form ne~d les  penctrating the otlirr constitn~nts rnnkcs it annla- 
gous to tourmaline in its mctnsorn~tic developmrnt. 

Analyses of alterecl nnd unnltcrcd mck from tlw northwclnt side of 
Blendenhall Glacier h n r e  been madr to ~stnl~ I i?; l i  tlw naturo of the 
chemical chang~s. The relat i~*ely unnltrred rock-that is, unalt~red 
by minerdization-onsists of cEark olive-grern mck of fino texture 
inclosing numerous black euhcclral crj-stnls of nugitr, which impart 
to it a porphgritic kppearntlce. Under the. micmscope, however, 
the augite phenocrysts prow to consist of actinoli tic amphibole, 

I I.lod$rea, TValdemar, Metawmatte processes in Rss11i-e veins: Trans. hnl. fnst. Mln. Xng., ~ 1 ,  80, 
1w1, p. m. 

2 Hatch, F. R., Mem. G-I. f i m p  ftlala, vol. 33, pt. 1,1W1, F. 7: alw Tiept. T>c(rL. M l n ~ u ,  Mysow, l ~ n R  
* Spenmr, A. r., nnn, rT. P npd. P11rvt.y N o .  RT, I%,, 1,. lil. 
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and smphibole forms the dominant conqtituent oI the rock. Zoisite 
u~lri  cpfrlota me; abundant, granular illbite forms an interstitial 
material, :md biotitrc. uccurv in small amount. Sczattered spots of 
white eertlqr matw izll uppear to rcprcscrit nltered titanifemus mag- 
netite. Apatite is a rere accessory. The rock is accordingly rt mas- 
sive nmphibolite derived, as the chcmical annl.ysis shows, from n 
t ype  nf gabbroic composition. In  thr quni~titntive classifico tion it is 
n caml~tonose near allvergnosc. It is possibly the dynamically meta- 
morphosed equivnIent of the rocks called augite lamp~ophyre in tllis 
report,. 
The mllphiholite, whero minerdbed, js trrtversed by an irregular 

network 01 thin auriferous veinlets, which are composed of Jbite and 
calcite and curq  somr pyrrhotite and in places black mica, The 
amphil~olitc between tho vcinlets has becn iiltered t o  m even-grhed, 
finely gatlrilar blfiek rock slightIy impre.gnated with pyrrhotite. 
Microacopicdly it is found to be colnposer! largely of biotite of an 
int~uwly pleochroic variety in iuie flakes and tufted or fan-shaperl 
f n m s .  Albite anti zoisit8e r.omprise the wmdning hpodi tn t  cnn- 
stitn~nts; cklaritr. t:filcitc, untl pyrrl~otite occur rawly. Apati kt? 
in all sectiot~s examin~tl sllowcd a pcrccptiMe increme over that in the 
unalt.erct1 1~1nphi1)olitr. TIM cn~ichment in npakite wm partirul~rly 
noticetiI,la in  R. sectmion cut from mrk incloset1 hctwe~n cJosely spacetl 
albite veinlets ant1 consisting ofisentially of albitn. 

From the chemical and microscopir: data the following approxi- 
mate computations wprr made : 

On the mumption that the volume rernainecl r.mstant during the 
proogreKq of met asomat,ic a1 teration, ualculat ions 11 nve been made to 
show the gain and 10~s of ern11 coastituent in terms of the origi~ml 
maas.' The result,s are given in column 4 of the subjoined table. 
They confirm the deductions drawn from tho rnicruscapic fin~ll~isis; 
they #how a large addition uf soda nnd potaql~, as demanded by the 

- 

LA---- 

.................................................................. Orthmlnw (mol.). 
Albite (mol.).. ...................................................................... 
hcllnolito.. ......................................................................... 
Riotitcn.. .......................................................................... 
Xyistre.. ............................................................................ 
kpidote ............................................................................. 

...................... ............................ 3 1xt1IM.. .................... -. L.. 

-- 

I Lindgen, Wnldemar, Tmns. Am. Inst. Min.  ED^., vol. W, 1901, p. 591. Ransome, F. I,., Pml. Pnpr 
IT. S.  Ocol. Siirvry No. F4, lW, pp. IRhlR1. 

n FJy dlffemice. 
1. Relatively ~~naltered nmphibollte. 2. Altered amphtbolits. 

1 

8.7 
18.3 
43.7 
7.9 
4.6 

18.3 . (I 
100.0 

2 

.......... 
W.3 .......... 
83.1 
16.4 

.......... 
1.2 -- 
1w.o 
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formation of albite and biotite, nnd I i e a ~  lossee in magnesia, l imn,  
nud iron, especiially in f~rric imn. Of interest is the fact that com- 
b i n d  water cshil)its n clecirled loss. Phocrplr oric pent oxide ~ h o w s  a 
sulwtantinl mldition, and although fi slight change in the amount 
woulcl make R Inrjic pcrc~ntage irlcreasa because of the  mall qumti- 

. ties involved, yet tlic nrltlition is suficicntlp large to carry conl-ictinn 
that pl~ospl~oric pent osjdt! hns nct urally hrcn introcluc~d. 

I - - - - -- - 1 I 

1 The nnnl ccs have no1 twn m r t  10 U M J  r e n t  anrl all mm ut+ttlm~'l nvre m n h  mtth the sllrlc rule. 
Tho crmm l l us  introdUCWl Itre Oi~TsitlF the l K t  nlm~rmr).  us htoirl E I ~  thr sulrinlilttorls 01  colunln3 l a  
nnd 28, aMcll slluuld bc respectilrly3G-3 r nnrl m.5. 

1. Chernlml analysis or annlterwl ampl1ilc4afite. J. Ci. Ynlrchll~l, anuIj?cl. Spmlllc pntrity of mak 
wpwIrncn 3.W. 

2, rhcmfml analmt ordtpml nmphitmlilr. J. li. F~irehIlil, nnnhst. SmlI lc  anlvftv of rock mwl- 
men 2.'V&. 

. . 
13. Cunqtltnmts, lo wms, in I m c ~ ! ~ k c p n l i m a ~  o f u n a l t ~ d  nrn~hIho!ltr. 
2u. IIIIll~lllucnls. In ml l i s  13 lrF7cu'~lccellrlrnrlrrs 01 slllcrral arnpl~il~olltr. 
3. Gnim nod tm% ID Frarns in the ol lenrbn u l  t W  eulnc centi l i~clea of limpl~ll~ollte lo sarila vol~tnia 

or nltvrtrl pm1url. 
d. (.olns nurl 1- of m l h  m~ulltuent In ienn? of 119 own moss in !ha m a l t e d  nmplrlIrrrlll~. 

The dnlhite clinrit~, ~vliosc ai~nl?-sis is given on page 28, is partly 
altered, ng sllawn I y  t !~c prcl-nlrnce cd s~condary bicllits and other 
commoner a r r o n d n ~  rninrrr~ls, such us epidotc, zoisitc, cllloritp, 
sericit~., anti cnrlknnrrtr. The nhunrInnt nccessory apatite is possibly 
in part wro~ldarj-. TElc most 1ligl:hIy ~ltnrstl  phnsc consists c ~ f  a 
mixtun! of earl~rsnntc, nlhitc, nnJ  s~rici tr ,  wit11 nccmsrny npatita ant1 
titnniferolas mngnetitr, pnrtly cqnrp.rtrtl t o  1%-1iit.e earthy material. 
The veinlcts ~ i n d c r  n11 inch in tl~ickncss that trnwme such altered 
mck consist 01 ~ l h i t c  ant1 ~ lo l [~mjt~ .  'I'llr rnrtimomatic changes me 
entirely similar to tlioscl vorlccrl out in t I ~ t ~ i l  1):- Spmccr ' for t.he 
Tread well orc hotlica. 

At the Crystnl miuc nt Port Alcttid~an~, 3'3 mi l~s  southeast of 
Juneau, the orc borly consifit9 of u quartz fissure win, averaging 4 
feet in thicknes~, incloset1 in R countt?; rock of scl~istme zoisite 
wpllibolite. The appenntnrc ur tbe nmpl~ihelit e S U ~ ~ Q ~ Y  that it 
hm heeri derived fmrn f i  porpll~ritir hmri1t d l i r h  the originaI 



feldspar pbhenocrpsts have been seu~uriti7fld and dmwn out. In 
th in  section the rock proves to be compmctl Inqdy nf anplrihok, 
xoisite, and epidok, with subordinate albite, wliidl is closely osso- 
ciated with the epirlote m~nnrrals. Tho a m p h f l ~ ~ l e  compriscts two 
~ a r i e t i ~ ,  a brown-open, strongly pleocbroic variety, and rt l ight  
green, feebly pleochroic vnriet.~. Uther conatittrcnts arc ilrnenitc, 
titmite, chlorite, and musco~~ite. The cl~ernical sndvsis of a s p ~ c i -  
men QE this ruck obtained near the entrmc~ to  t l ~ c  upper tunnel ol  
the mine is as folIows: 

(1. Q. FdrchIld, ano1-pt.l 

.......................................................... 40.87 
Al,O 3 . . . . .  .............................................. 15,l4 
Fe,03 ........................................................ 3.87 
FeO ......................................................... 8 . 4 1  
hlg0 .......................................................... a.10 
CsO .......................................................... 11.27 
Na,O ......................................................... 3.02 
GO ......................................................... .30 
H,O- ....................................................... .M 
fl,o+ ...................................................... Z 2 3  
TiO, .......................................................... 2.20 
CT), .................. .........,. .............................. Nonr.  
P,O, ............................................................. 15 
8 .............................................................. Nanc. 
MnO ........................................................... li - 

99.73 

Thb lrnaltered arn~hibolite i s  a dark, nearly blwk rock; thnt near 
the vein is a hghkgray, nearly white mck stncldd with c ~ ~ b e s  of 
pyrite, sn that it is apparent even t o  the unnided eye. thnt a profn~lncl 
alteration of the ampiibolite hw taken p1tur.e. unrlcr the microsaape 
the altered cock is found t o  be composecl mainly of albite, with minor 
amounts of quartz, p-aite, carbonate, rhIorite, and I ~ C C ( ? S S O ~  apatite. 
The albite, which is in part twinned according to  the CRTIS~IIII ~ n t !  
albite Jam, is generaIly nnhedral, except where in contact with 
qaarta or carbonate, where it iq idiomcrrphic. During alter~tion, 
therefore, the amphibolite was transformed into practic.aIlp an 
Jhi te  m k .  
The foregdng discussion of the metthsomatie processes tends to  

show that atbitization is a common mode of alteration in tho Juneau 
gold belt ant1 was determined not by the composition of the wall 
socks but by the composition of the vein-forming solutions. These 
solutions were rich in soda a~rcl potash, and tho chemical work done 
by them shows thnt  they were hot, ascending waCew of deop-seatcd 
origin. They carried phosphoric acid and were abls to cause tho 
formation of apatite in the altered w d  rocks, which aIliea these 



solutions to those active during stnnnif~ror~v mineralization. Con- 
cuwing testimony is found in tho fawt f. l lr~t f . 1 ~  solutions wrrc al)lt? to 
transform homblentls into biot itr, ir ~ r n r l i o n  wllich t nkcs place, ns 
shown by D ~ r r d 1 , h n d r r  I~?~cl~-othernzul conditions at tcrnpcratnres 
slightly lower thsn thoae closer to tllc i geous  contact. 

Tho problem of t>he origin of the rnin~raliant.ion of tho Eagle River 
region is R pnrt of the prohhm of thc. origin of tho ore rlcpmits of 
the Juneau goltl belt. This praM~rn 1 1 1 ~  hccn discussetl in tletnil 
by Spencer on tho hash of a careful stu(ly nf the cxtcnsivcly dcv~1- 
oped mines in the vicinity of Jtrne~u, nniL he carnc to tho cancIusinn 
that the vein-forming w a t c ~  were in g~nernl of  magmatic origin.= 
The ovidenco of the northern pnrt of the belt is untircly in conformity 
with this hypothesis nncl, it is l)rlicv~d, nrirls strrii$I~ to it. 

Tho distribution of the gold t ltqiosits-t hr favt tlint they nrc prac- 
tically absent firm t l ~ ~  qunrtz ~lioritr; t11n t ,  n l t l ~ n u ~ f l ~  present in tho 
schists, they aro not nurif~rous in pnyir~g qunntity ; nntl thnt they 
am restrirtrtl to tho sllute brlt-might etsi.;ily lea([ t o  tho suggestion 
that wliilo the lotlrs were bring formctl tho qunrblz tliorite nnrl srhist 
were still too highly hcnt~tl t o  allow t h o  prccjpitation of tho gold, and 
that conscqucntly the r~uri f~mus  soIutinns worc furccd to flow out into 
a cooler cnvironmerit brforr tlrpnsit ing t lirir mctnllic burden. T1-k 
explanation, Iiowev~r, mny riot bc ntlrquntcl, for in the norncr~ Bny 
ragion, which f o ~ m s  t h ~  nctrt,hmc~t~sn extremity nf thc gold bclt,, the 
ore bodifiq ara situnt~tE rnninly hl tho d~~nl in  ~liorittl ,  nn intrusiv~ mass 
of igneous rock yonngcr than tho grout body of qunrtl; diaritt! whicll 
forms the han~ing wall of tho go141 1)clt. On 1110 othrr l.~nn(l, the fnrts 
stated may be taken t o  intlithatr thnt the orc tleposits ut Bcrn~rs l3ny 
are sliglltly younger than thoacl of the r ~ a t  of t l ~ c  Juneau goItl bdt and 
that wrifcmus tlcpositiail in this bclt conlinuetl (luring n long period 
of timo. 

Tho l o d ~ s  nrc belicvccl to I in r r  bcm~ fornictl prior to tho Eoceno 
cpodh from the hrt that in Silt~rrbow Bash thc quartz vcins rtro cut 
by bnsaltic ant1 diabnsic dikes, whir11 nre regnrtled as equivalent to 
the surfmo bnsalts nf Eoccne Hfir found in mnny parts of southeastern 
Alaska. 

The profound natura of the chcmicnl cllanges thnt the vein-forming 
solutions were able to effect in tho lrnll rocks of the ore Ilodies, tw 
shown on prccecling pages, intlicntca that tlic deposits wero formcd 
by rising thermal wntcw. The solutions were ncting under conditions 

- --- 
1 D d ,  Jmph, aeolwy of the Mnryrvillo niftilng dislrlct, Montana: Pml. Papar F. 6 ,  Ceol. Survcy 
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appsoachiug those th%t exist tl m.ing c.onlnrt metamorphism ; t.hey 
wew ablc to convert hornblwde inlo biotito, to introduce a p ~ t i t c  
into the w t i U  rockr, and to r'ntrsc the nbttnrlmt form~~tion of albite. 
Among the minerals rafintitiucil in tllu v c i n ~  pyyvrrhotite mcl biotite 
are of genetic significnnc~, hciilg charactoristic, according to Lind- 
gsen,' of tho deeper w i n  zones. Tho c.oll~ctivo evidence thus estab-. 
lisl~es the conclusion that the ore hntlic~l nrc in all prohabilitp of deep- 
seated origin. 

The fact that the solutions ncttd under conditions approaching 
those of contact rnetnmorpl~isrn, t n b n  in connection with t,heir 
sequence upon the. diorite invwinn, strongly s ~ ~ g g ~ s t s  that they ~ v m  
eruptive d te r s f l~c t s  of the intrusion of thp diorite magma, Theyv 
were themfore of the natur~  nT attcnuatd pegmatite solutiouq, 
highly silit~otss but cnny  ing consid ~rnhle cli5sol\-ed soda feldspar, 
a mineral common in ip~orrs rocks, pegmntites, and cprknin nurif- 
eruus quartz veins. 

As part of the 1 ~ r g ~ r  problem-thp origin of t . h ~  miwrdizafion 
of southenstern Alnskn-~hr nrgument in support of the magmatic 
derivntion of tlw win-forming . r v a t e ~  is greatly strengthened by 
the striking relrtt.iun shown in 13rc distribu Lion of tlir. mineral d ~ . ~ > o s i t ~ .  
They R ~ P  found to l)r ctustrrrd olong thc intrusive contacts of pan-  
itoid rocks of Mrscrsoic, WP, trot only dong the wrstern bortler of the 
Coast Rnnge b~t l~ol i ths  nn11 nround the margins of the satellitic 
bosses sctltter~d tl~rnngl~out t,hc Alttxmdcr Arcl~ipelago, b u t  also 
dong t h ~  endern I~urdor of tho diorit~ core. oP thc Coast Range from 
Fcrrtlnntl Cnnul nnrtllwnrtl to T%'I~ite TTOTSP, 

It may IF rrgnrllrtl ns prov~J t l ~ t  the copper orpx of the Kebchiknn 
district IveIe p ~ . n d ~ ~ c ~ t l  nw n r c b s ~ r l t  of the irllrusion of granitoid rocks.2 
T h ~ y  nrc con tact-mr trtrnorpl~ic: Imdies of auriferous chhalcopyritp 
in a g~ngtrt nf cttlcite nnd lime silicates, principally the h e - i r o n  
garnet nndratlik. T ~ P  proof is clear and conviricing that here the 
gold was directly ~Frrivrd from n. mngmzltic source. Tho gold con- 
tent riws with the prcent tqc  of copper, nnd, although small, in 
somc of thmc orts it excretls that of the ores worked solely for thrir 
gold content in tho J u n e n ~ ~  region. 

Thp glaciul erosion to rvllich the ore deposits w ~ r e  subjected in 
the wc~nt  g~ologic past haw exposed at the surfnce t.he primmy 
sulphidps, .rvhich ltnve been nxidiml to an unhportmt e s k n t  in 
po~t,glacinl Lime. In view, t h ~ n ,  of the p ~ o ~ e d  similarity of thc 
min~rlisation of tho Eagle R i ~ e r  region to that of ore deposits nenr 
,Jun~nu, whose fnvorable behavior in depth h ~ s  been demonst.mted 
hy pxtpnsivp mining operations-tthe stringer locles to n depth of nno 

1 Llncl~mn, \\'aldernor, Ewn. lirolo:y, ro l .  2,1907, p. 1% 
n IYd~ht, F. P,, UQ~I C. !V., Dull. tl. 8. Cpol. SlllTpy SO. 347, 1 M .  p. 83. 
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feet, the rniner~Iiaed dikes t o  1,500 feet-tllc probabilities strongly 
favor the assumption thnt in this regioion tho gold content found near 
the ssulface will pe i~is t  doullmard tr-i t b u t  essentid change of vdue. 

PRACTICAL CONCIIUSIO'NS. 

Some inferences of a practicrtl character have already bmn pointed 
out, especially as applying to further e~plnrat~ion of tlie mineralized 
dikes. A most atriking fact in the geoloa of the region is the alrnos tJ 
complete rest,ricbion of the ore bodies to the belt of slttt,es and gray- 
weckes. Althougll the ore bodies have been found tl~roughout the 
length and breadth of the area underlain by tl~oso rocks, they are 
nevertheless mo*. numerous in the  zone lying alang the belt of schists. 
Moreover, the highest-grade ore yet found in the region and the only 
pmductive mine occur in that zonc. Tlic ronclusioa is tlierefore 
plain that those port ions of ;he belt ndjoining the schists that have 
not been adequately prospecter1 are fa\-arable fields for fudher in~ecr- 
tigation, no tahly the stretcll h~t\\-een Kind fall Basin and Eagle River 
and possibly that bet ween JIendenh~11 GLtcier and Montana Basin. 
Much prospect.ing has been done, and the easily discovered  deposit,^ 
were long ago found ; but , as recent discoveries suggest,, doubtless 
mmy others ramrtin hidden u n d ~ r  the overburdon of moss and till, 
In other pmts of t.11e slate-graj-tvacke area tho contacts with the 

intercalated masses of nugitr! nlelnplq-re, bl-ecciaa, and cang1ornemt;es 
{rocks that are co1,llectivcl~- kno.r\-n in the region as graenstone) appear 
to form favorable localities fol. ~nineralizatinn. The mzisses of harder 
mc.k are likely to betrq- t l~cir  prcrsencc, at  lenst in parts of the rogion, 
by forming tlla berlmcb of  1a11F)s or ntller tnpngnphic prominences. 

A few small fissuro veins 11~1-e hocn found that brealr across the 
structure of tlie quarts: diorito gneiss. The ontire lmgt,h of some nf 
these veins is absolutel_v ~ s p n s e d  on the: bare glaciated surfaces and 
does not reach 200 feet; the width is a few inclles. A1t.hough some 
of tl~ese ?reins contain eonsidera1)le froo gold, they nevertheless &ow 
a surprising lack of altertition of their wall roclrs, sucli as generally 
accompanies prnducti~e ore. dcposit s. In view of this unfavorable 
featurn and the xhortncss nnd nnrro~c-nssa of the veins, extensive sink- 
ing of slwfts on them is A waste of time find energ-. Where larger 
and longer oro bodies are indicnt cd and tho dioritc is jntensely altered 
by tho action of vein-forming solutions, nu on t l ~ c  flank nf l l n l ~ n  t 
Thane, lusther prospeeling is to be encouraged. 

The future of tho district. will, however, depend largdy an the 
exploitation of tlie low-grado stringer lodes. The his tor^. of the min- 
eral development of Silverborn Basin, at Juneau, will probably be 
repeated here. In early days aimtempts mere made to mine some of 
the st\rongar veins found in tho stringer zones of slnte in SiverI)ow 



Basin, but owing to the discon tinuoua c~imact.ar of these veins the 
minea founded on such attempts wars cIastinod to a precariotis existr 
enre. By a natural evolution, wliich is going on, methods h ~ v 8  
slowly and gradually been devehpcd to mine and mill bhe whole mass 
of rock of the ore-bearing zone, rtnd the prac tico has now settled down 
to exploiting ores ranging from $1.25 bo $3 a ton in value. This is 
likeIy to be the course of development jn t I~o  n n r t h ~ r n  extension of 
Zlle ;luneau gold bolt. 

DES CRIPTIONlS OF TNDIVIDTJA3~ P R O P E ~ ~ S .  

The properties are described in geographic ortfcr, from R~rncrs 
B q  aoutheastward to SaImon Creek, except that the only oper- 
ating mine is described h t .  By no means all the prospects are 
described; most of the claims that have been locnted in the region 
cover s t h g ~ r  lodes, and these are essentially similar from one end 
of tho belt to the other. The descriptions here giwn are restricted 
to  those prospects on which considernble work hns been done or 
which, illustrate tlc charwkristic geologic features of the occur- 
rence of thc gold oms. The amount of space devoted to my pros- 
p e t ,  IIO~VPVCT, is no measure of its economic value. 

The Engln Rivpr mine is situated at the head of Eagle River, 7 
milea inland from Lynn Canal. It is wnnected by a horse tramway 
of easy pndr with tidewntcr at Eagle Cove,, where wharfage can bn 
procured by nny of thc resseh plying the waters of southe~stern 
Alaska. The mill, whose dcvation ia only 200 feet %hove sea level, 
has 20 stamps and is operated by water power. A few houses and 
a general store are situahl near tho mill, and the Government has 
established here a post ofice which is oflicially known as Amalga. 

The Eagle River lode wnA discovered in October, 1902, by two 
prospectors, Mewrs. Sandstone nnd Neil Ward. The d i s r o v e ~  was 
the result of systematic prospecting, for rich float of a character- 
istic wppearance had been found in a gulch near by, bat t.he actual 
finding of the outcrop of thc lode waa hastrned by chance. One of 
the prospectom, while returning to camp Intx in thr evening through 
the dense woods, snw quartz ent~nglcd in the root.9 of an overturned 
tree, and on examination discovered the outcrop of the sought-for 
lode. The property was sold in May, 1903, for 31 50,000, ancl Qncr- 
getic development was immediately commenced; before thr! close of 
the year the mill, the surface and aerirtl tramways, and tr, mad had 
Imn built. 

The mine is de~sloped by tunnels; the main I1~11lage tunnel, known 
as level No. 1, is situated S# feet above the mill and is collnectetl with 
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it by a wire tramway. Approximately 30,000 feet of drifts nucl 
tunnels had been driven at the time of writing. 
The rocks at the mine consist of an interstratified series of clay 

dates and graywacke slates, with which are associated a, few thin 
intrusive sheets of green augite melaphyre. A fow other types are 
found, but they are exceedingly rare. Near the end of the 200-foot 
crosscut into the Iootwnll on level No. 1 a %foot bad of light-coloreil 
siticeous schht was encountered, which simulates an aphanitic flow- 
banded rhyolite with small porphyritic crystals. Such rocks that 
differ greatly from the associated beds may perllaps be of service 
when attempts are made to  relocnte ore bodies lost througtl faulting. 
This is partieulnrly true of the melaplyre sheet occurring in the foot- 
wall of tho lode, rr-hidl mnjr bo reasonably expected to possess both 
regularity arld continuity. For example, the melapl~yre in the 200- 
foot Eoot~vall crosscut on Je~c l  Xa. 1 probably corresponds to  the 
s d a r  rock esposcd dong the flume line 300 feet soutl~ of the aelial 
trmiwny ant1 indicates the ~~ovi t ior i  of the lodo line, which is here 
covered with slide material. 

Tlle rocks, wl1eel.o unclisturbetl, trend between W. 30' W. md N. 
45' W. (truc meridian) anti clip from 60" SE. to DO0, ranging near 70". 
Owing to gravity creep becnuso of the rely steep slopes, they generally 
1io flat or even with re\-er?;srI dip. In somo of the gulclies tho Bori- 
zonlal slates cnn be seen pnrtly resting on vcrtictl1 slatos, the zone of 
crushed slate that separates tllc slat= in normd posikion from those 
thnt have slumped over. being UPLI sllo~r-n. Under'gwund operations 
sllow that this c r e q  rind lonrlslitle action is far mom cxlenuivo mcl 
persists deeper than u-auld be suspccted from the surface exposnines. 
Broad zones of broken nntl g1.ount1-11p slate rvero oncount;erctl in the 
mine and w h ~ n  \ire t iornlecl n lunning mass oE clayey mutl. This gave, 
much trouble, necessitating h c n ~ y  timbering, nnt1 in some places it 
was found impossible to keep the drifts opon and hundreds oI Seet of 
workings have had to  ba abandoned. It is reported that in some 
tunnels 100 feet or mora undergrounri logs and diorite bowlders were 
encountered, proving that the landslide action took place in past- 
glwial time. This action has broken the continuity of tlw are deposit, 
and as Imdsridas act undcr the force of grnvjty, masses of ore tom OR 
from lhe roots of the deposit in place u-ill have mover1 out into the 
hanging w d ,  because fha Lan,&g wail is on the domslope side of thc 
mountain. The writ,er belicres, honwer, that beyond this general 
tendency to  be dispIncrrl to  the hnngiilg-\!--all side, nothing can bo 
poslul~tecl ns to the pl.abulJe posit ion of the displaced masses of ore. 
It is likely tlint t l d r  orient ut io t l  i l l  Lot11 strike und ~ l i l )  mdI be rntlically 
cl~nnged. 

Level KO. 1 rrndemutu t,hc origind Eagle outcrop at x depth of 216 
feet, and the ore has been stoped out from this Ievel to the surface. 



46 EAGLE RIVER REGIOP;, UASKA. 

Tho workings cxtenrl more than 1,000 feet northwmtw&rd along the 
trend of the ore zone, but sinking has not boon nttempted from this 
level. The ore body in the outcrop was 250 fect long mcl, RS dwribed 
by Wright: consisted of a chain of three oro ~hoots, elliptical in cross 
section, striking N. 30" W., dipping 50' NE., md pitching north- 
westward into the mountain at an angle of 30'. They averaged from 
5 ta  15 feet in width. At tho time of the writer's visit the otct work- - were RO Loqcr acce9sibIe. Tho different shoots are stated So 
have carried distinctive ores. IIigh gold values were generally mom-  
panied by iarge quantities of mctallic suIphitles ; quartz heavily 
mineraked with nmenopyrite and gaIena ww especially good ore. 
Jn spite of its base charactor tho ore is reported to have been 00 per 
cent free milling; blls amcnoppritc-~alcna eoncentrrttes ct~rrisd $100 
a ton in gold. In p l ~ c w  R I~one?rc~mhcd quartz barren of sulphides 
csrrieci considernble Freo go! t l .  

3111ch brokm p u n t 1  wrrs ~ncorrnt~rect in fnllo~ving tho ore zone 
northwc~twnrul. Ths ore cxtrnctcrl tluring I909 md 1910 belonged 
to  the stringer-lotlo typc, with some lenticnlar massos of quartz. 
There is a ccrtttin tendency for good ore to locdizs along the contacts 
of thirlt grnywacke beds with black slake. CommonIy the slate 
resting on the grnywacke is intensely crushed and ribboned wit11 
qunrtr.. Rut this is not an inva~abIe d e ,  for one of largest 
Ipnws of quartz, having maximum dime~wions of 100 feet in length, 
20 fcct in width, ant1 30 feet in height, powaed no de6nite wulla. 
Tho ccntrd portion c,onqisted of mnssive quartz;, hut t.owarr1 the 
periphery tho ore borIy frayed out into irregular veinlets penetrating 
the surrounrling highly ~olished carbonaceous or graphitic slate. 
The major axes of the quartz mrsss corresponded in direction wit11 
the strike and dip of the slate. Some of the quartz contained much 
silvery-white mica; the sulphides, mainly ~r~onopyrite, were sparse 
in amount, but the slate was in plac~q b h l y  impregnatetl with barren 
amnopfite. Toward the center of the quartz body consirlerable 
quartz was encountered carrying miwsive pprhotita with some 
gaIenna scattered through it, and this constituted oro of good pacIe. 

The Cdiforni~ group of claims is aituatecl 1 mile by trail southeast 
of the head of Echo Cove, at an altitutltl of 600 feet. This group, 
which was located in 1597 hp J. G. Davies and E. P. Pond, of Juneau, 
consists of three clainls tr~nding northwest,. Above this is the Gold 
Stanrlarrl group of t l ~ r ~ a  claims, which was located in 1896 and auh- 
sequently purch~wd from the: origianl locatam. 

The country rnck consist3 nf l~lnrk t - 1 ~ ~  states, green schists, augite 
melaphyre (greenstnm~), andl F,rrrcin, rind is exposet1 near tho moutll -- - --- 

I Wrlgbt, C. W., Bull. U. & GmL h e y  No. %,I% g. 35. 
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of the. S ~ I - P ~ I I I  on which tllc workings xre situated. 'F~Eo s t ~ i k o  is 
N. 30" W. and the dip 60" SE. Tha orc hotlies follow the contacts 
of the more massive a@te rnelaphj~e and the slaty rocks. 

The main tunnel (at the blacks~aitll shop) iu 1 GO feet long nnd fol- 
lows the foliation of the green scliists lying against a Iianging wall of 
augito melnphyre. This is R Iiesvy rock, somcrvl~at sheared, especial1 y 
along the margins. It  iu of dsrk dull-green color w1t1 is characterixctl 
by the presence of numerous porphyritic clystnls of nu&. Tlie ore 
body consists of a belt of glossy green schist irregulnrly traversed 
by veinlets composed of quartz, calcitc, and ferruginous cnrbonnte. 
Arsenopyrite, with which iu places is ussocintecl a smnll amount ol 
galena, is common, both in tlle vcinlets anrl in the scliist . The average 
tl~ickness of the Iocle is 3 feet. 

A few huntlred ieet to the norCllwc*t some tunllolirlg has buen dono 
on another IocIe expowti nt t l ~ o  bottonl OF n, 15-foot (all in tho strcam. 
Tho GunneI follows tlic corltsc t bctween slate, nnrl augite melaphym, 
wliich form.; the loot~valI oC the lodo. Tlicl maximum veining l ~ n s  
taken place in the  crusher1 date lying iirnmerlil~tely against t l~e gl-oen- 
stone Ioot~t.aI1. 
On the Gold Stanrla rd group a tllrillcl 120 feet long Sullows ia stringer 

lode in green slate along u foot~t-all of nugite melaphyre. The thick- 
ness of the ore boriy sfingeq from 2 to  fi feet. Armnopyrite is the 
principal sulpllicle and is co~limor~ly ~onrcntl~ated. in the pieces of 
slate inclosed in tlle quartz; ~ O I C I I U  O I T I I ~ ~  rarely. According to Mr. 
J. PZ. Wlipplc, sam1)Iing at-140s-4 :L 11-iiltli of 4 !r l'cct t~vcraged $6 a ton 
in gold. 

AURORA BOREALIS PROSPECT. 

Tile Aurora ROI-enlis g14oup, rommonly k~ko\\-n ns t11e A. R., is situ- 
atctl 24 miles Irom Yfinkcc Cox-c, a small inllcntntion 6 miles north- 
west 01 the mouth of Exgle Rircr. ,k partly ctisrnantled 5-st~mp mill 
stancis on the property; it i \ - ~ 5  operated for n short time prior to  IS95 
and is said t o  l l a ~ e  p~.oduccd S5,5OO in golrl. The mill is connectcrl 
with the bear11 by a 13-foot pltlnked road~voy. 

The principal v-orI\inggs nccessiblc R t the f ime of visit in 1910 wero 
two tunnels situated n s1101.t 4Fistunr.e bl1int2 tlie mill. Both slightly 
exceed 200 feet in lenetll find both follo\r* tlw vein, the upper tulsl~el 
being BS feet above thc lo\\-er. The fiverage strike of the win, as 
rtetermined from the course of the. le.lo~-~r tuuael, is S. 40a E.; the 
average dip iq T i o  SIJ-. Tlle win I-nnges in thickness up to 3+ feet 
of solid quartz and  in l ~ l a r c ~  =-ldifs tal) to s stringer lode. A ribbon 
s t ~ ~ i ~ t ~ ~ r o  pnrnllcl to the ~v.111.; i -  \r-c.lI zllo~r-11. Tl~c s~~lpliitlcs in tlw ow 
alw a~wnopyritr, ) y - n t ~ ,  nr-trl ~~rbor.rlita:~i c 7:ilcno. Tlie c o v n t r ~  ~ v r k  
inrlosing the w i n  is b1at.k t-liiy Jute ,  \\-I~icl~ is somcwl~rtt unttsrrnl in 
that it con~nins numerous largo cllipsoiJel vonrlrtions, some Iwem- 
bling a foothnIl in size ant1 sftape. Tile greenstones-that is, the 
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augito rnelapllyres ttnd their associated daatic rocks, which hero include 
great volume of firmly lithified congIomerate-form the mountain 

lying between Kowee Creek and Yankee Cove, m d  the contact be- 
tween them and the slates is encountered in the upper tunnel. 

BESBXE PRA)SPECT. 

The Bessie vein is situated 53 miles from Yankeo Cove. The devel- 
opmcnts consist of two tunnels and a sbait. The depth attainablt: 
by theso workings can not exceed 100 Icct. The main tunnel is 
situated at an altitude of 1,700 fee t ,  or 700 fect above tho Aurorn 
mill, rtnd is 240 feet long. In this tunnel, which follows the ore 
body and strikes S. 75" W., thn vein averages 13 feet in thickness 
m r l  ~ t m d s  prw.tit:ally vertical. A sheeted structure is a marked 
fcatura of the vein and the quartz ]Ins a brecciated appearance. At 
110 fcct E~om the portal tho vcin i s  faulted a ~lrort distance northwest 
along a fault zono trending N. 1.5' W.; one wall of the fault is a 
curvcd surface showing horizontal flutings. The vein was recovered 
by deflecting tho tunnel t,o the northwest. 

At s clistanm of about 1,200 feet along tho prolongation of the 
vcin soutlimcstwrtrd i~ crosscut tunnel 125 fcet long was driven inter- 
secting the bottom of the shaft, und the vein wne cxplored by s drift 
75 fcct long. 

The roclcs illclosing thc  vnin nro mnirlly grcc:nstone conglommates 
r:untaining wc~lI-roundcd pnbblrts up to 6 inchos in diameter, but they 
nre so tIlor~ughJy indurated that thoy brcak across the ~jcbbles 
rather than mound thcm. The strike of tho conglomrsate is N. 30" 
W., so that tho vcjn, which strihs N, 7.5' E., cuts almoat at right 
angles across Ibe trend of tho formation. At tht: mouth of tho t:ross- 
c.ut tunnel graywrtc.lre and slato are oxpowd. 

Tho vein ranges horn a foot to  5 f0e.t in width ant1 averages between 
1# and 3 fcot. Thn quartz carries small amounts of pyrite and arseno- 
pyrite and rare gakna and sphalorita. 

The A l a s k ~ ~ W ~ l ~ i n @ o n  vein lies ball rr mile southeast of the 
Bessie property. The de~elopmenbs consist of four drift tunnels, 
aggregating 500 feet, a 70-foot raise, and a 3&fout shaft. The shaft 
is the upparmost working and is at an altitude of 1,600 feet, 800 feet 
higher than the lowermost t,unneI and 2,000 faet distant from it 
horizontalIy along the stlike of the vein. 

The vein trench N. 85' E., is vertical, nrld c~tt>sscut~s the same green- 
stone conglomn~ntes t l~at inclase the Bessie rci11. The wdls are 
well definnd. T11~ vein krTerages 3 feet in tlliclncss, but expands in 
places to 6 feet. Locally the fissure is largely filIsd wit11 count~y 
rock or reticulated with stlingem. The ledge haa been affected by 
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considerable internal movement, and the s t~ ingas  are crushed and 
faulted. The quartz show8 large, powerfulIy sfickensided surfaces 
rrnd extensive breccitttion and is more or less stained by iron oxide 
and locally by black manganiferous films. The ore on the lower 
tunnels is heavily charged with coarsely crystdine pyrite, with which 
a small amount of sphalerite is associated. Where the pyrite is thor- 
oughly oxidized, considerable h e  gold is visible. The gold, so far 
as present de;volopments show, is limited to short shoots. Possibly 
the vein hag suffered locd impoverishment near the outcrop, due t o  
the action of manganifereua chlorine-bearing solutions. To test this 
possibility md to determine the character of the vein below the zone 
of oxidation, it would seem advisable to concentrate all future devel- 
opment work on the lowermost tunnels, where, because of the increase 
of depth that can be rapidly attained, the workings would aoon pass 
beneath the oxidized ore. 

This property has long lain idIe, but work was resumed in s s m d  
way in 1910. One mile to the southeast are a number of claims under 
the same ownership, lrnown as the Mother Lode group. Open cuts 
at inhrPals  along a length of several thousand feet expose conddor- 
able masses of quartz lying in greenstone conglomerata near its con- 
tact  with the belt of slates to the northeast. Where the bodies of 
quartz exhibit any particular trend they cut across the formation. 
As a rule the quartz is devoid of pyritic mineralization, but clrsenopy- 
rite and pyrite are found in the altered conglomerate wall rock. 

YANgEE BASIN PROSPECTS. 

The amphitheater-like depression at the head of Cowse Creek is 
cded Yankee Basin. Of the numerous prospects situated in thig 
basin the one on which the largest amount of work has been done is  
the Dividend lode. -4 w. 
1,200-foot tunnel diagg- 
nally crossing tho for- 
mation intenects the 
lode at 1,000 feet from -, - 

TUFIrn£L 
6R) its mouth and at a tWO Feet 

ge&logic features along the line of this tunnel are shown in the sc- 
companying diagram (fig. 1). The thick beIt of augite melnphyre 
wrts evidently a nntrolling factor in determiniiw the loc~.tion of 
the zone of mineralizntion. Tbe upper 300 feet is solid igneous roclr, 
but the lower 100 feet, ns indicated diqpmn~tica;lly in t he  sketcl~, 
consist9 of an alternation of date and melaphyre. The augite mela- 
p h p  is considerably shattered and d~etlred, sspeciaIly on the foot- 
w d  of the lodo, where it has suffered considerable further ahera- 
tion m resuIt of the action of vein-forming soIutions. Where 

17883°-B~U. 5 0 2 - 1 2 4  
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comparatively unsheared, the melaphyre is ~t. grecn rock containing 
nrrrnerous porphyritic c@ab of augite, but many of theae are retlucerl 
to  green glossy patch- of chlorit,~. 

The lode mta on tl~r, mclaphyre as a footwall and consists of a belt 
of hlack, highly polished graphitic slate trwersed by thin stringers of 
quartz carrying Rome calcito. Pyritn is the most common sulphide 
and is confinetl mainly to tho slato inclosing the veinlets; %Reno- 
pyrite, galena, and free gold ura occmionallv round. A drift tunnel 
turned off from the crosscut tunnel ~ O ~ ~ Q W A  southeastward along the 
footwall ot  tho lotle (or hanging wall of Ihe greenstone) for a rliqtmw 
of approximately TOO fe.et. The lade is also exposed for a few hun- 
dred feet d o n g  the strike in the bcd of tho ~tlrltnl above the tunnel, 
where it is 12 feet wide. At 235 feet abovr? the portal of the tunnel 
them is a sliort crosscut, with a ehaft, now flooded with water. 

Tho Cascade loda is ~ituatcd at an ~ItitutIe of 2,800 feet., The 
principal work done here consists of Bn inclined shnbt dipping 50" SF,. 
and ~teepening to 70' at a depth of 50 feet ; t ltc total dcpt 11 ia mported 
to bo 00 feet. Tlie ore body forms a 6-foot ntringcr loclc in hlark play 
slate ant1 bluish grrywacko slatc. In p l a c ~ a  tI1c.l graywnckt? sl~tt is 
acutely crinkled. The mehallir: minerals in the quartz stringers 
include considerable rugenopprite, with minor hrnount~ of gfilc~ln anti 
spl~alerite. The ore is said to averago $12 over a wicltli of 5 fret. 

There are a large number of othar lorlrs aituated aro~~nd tht! upper 
portion of Yaukec Basin and extending nort.hwmtnard to the hcud- 
watclm .sf Can~on Creek, hnt not much cxpIorstion work has b e ~ n  
tlona nn them. All helong to the class of stringer lodrs, although 
they cant.& in plmcs solid bodies of quartz o l  considcrablo width. 
Of t.he lotlcs may he nlentioncd the Julia No. 1, 12 feet widc ; tho 
Julia Ko. " 3  feet wide; the Puzzler, 14 feet wide; and the Noc~ndny, 
G fect wirlr. 

C A R O H  CREEK PRQSPE6S. 

The btdmck at tha head of Canyon Creek consiuts of  slate^--both 
black dny dates and graywackc slates--striking N. 50" W. (true) 
and clipping TOa NE, Tho pray.rvsc.kes show a remarkably curly 
rrtructtirp. On exposed surfaces they a m  of l ighf rpy  color, owing to  
the blenching o l  the car~~onnmaus matter and tho whitening of the 
component Ecldspnr gr~ins. On tho nortrthewt the  slat,^ g m f c  into 
phyllitea, whicli l~ecornc pmgres~i~ely more crytalline toward the 
quartz diorite gncim contnct. An overburden of glacial clay fillet1 
with diorits bowldcn mantl~s dl boarock, even on slopes as steep as 
30". This ha8 bean stripped and sluiced off at many places and a 
conaidcr~blo aumhcr of ~tringcr lotlea have hen  uncnvered out- 
cropping on the glacintpd sarfaem. 

The most work h ~ a  been done on the E Pluribus Unum dairn, on 
which, at tho tima of visit in 1909, a turnel 250 feet in length and 



raises aggregating 80 feet had been driven. In the surface outcrop 
the stringer lode is 8 feet thick but is only part of a mineralized zone 
35 feet or more in width; against the hanging wall, which is tt bed of 
graywacke, is a solid vein of quartz, 20 inches wide, well mineralized 
with arsenopyrite, galena, and sphalerite. A number of independent 
assays have shown that this part of the ore body averages between 
$200 and $300 a ton in gold. The length of this rich shoot is 18 feet. 
The tunne1 was driven in the endeavor t,o undercut the shoot at a 
depth of 127 feet, but this endeavor was not successful, and a rnise 
was put up, which is reported to have encountered the ore. 

The Black Chief lode, situ~ted near t,he E Fluribus Unum, is well 
exposed in a stream which ffom along it for a distanm of 75 feet. 
A tunnel approximately 180 feet long undercuts the lode. The 
slates near the entrance are very reelnrly stratified, trending N. 
55' W. and dipping 80" N., but in the ore zone they are thoroughly 
smashed, the ore consisting of black, dliny slate reticulated with 
narrow quartz stringers. The quartz carries a small quantity of 
sulphides, consisting of pyrite and galena. The width of the lode is 
rather indeiinita and ranges from 4 to 20 feet. 

Across the divide nort,hwest from Canyon Creek are the Yankee 
Boy prospect, usually known as the Joyce-Jensen property, the 
Maud S., and the Blue Jay prospects, all quartz slate stringer lodes 
of the same general character. The Yankee Boy outcrop is situated 
at an altitucle of 2,450 feet. A tunuel 40 feet long is drifted on the 
lode a t  this point. The lode is 12 feet I$-id@, 8 feet of which is said to 
run $7 a tan and the remainder between $1 and $2. Another tunnel, 
of which 100 feet was completed, hw been started somewhat below 
the older tunnel to undercut the ore body. 

OWSON PROSPECT. 

The Oleson prospect is situated in the canyon of a small strem 
entering Eagle Rirer from the northwest a mile or more below Amalga. 
The stream f l o ~ ~ ~ s  along a narrow belt of slate that is intercalated 
between two thick belts of volcanic rocks. These include some 
higldy amygdaloidal fiugite melsphyrru, but consist largely of the 
brsccias that are commonlj- nssocia ted with those rocks. It is found 
that these I-oIcanic rocks t bin out  rapidly toward the northwest and 
interlayer with dates, so that their repl~s~ntnt ion on the geologic 
map is somewhat diagranmnla tic. 

The prospect, which is exposecl bj- t ~ o  open cuts and a short tunnel, 
lies along tlie contact of tlie clay slate band sad the volcanic belt to 
the south, in what are appsr-ent'ly transitional rocks. Some narrow 
quartz veins, doubtless part 01 a stringer lode, trending h'. 30" W. 
and dipping 60' N., are exposed lying parallel to the structure. 
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Awcrlopyrito is the only sulplude and is commonly found as Jmrp, 
'brilliant crystals embedded in the rot:k frngm~ntw inclosed in the 
qtiartn. 

BT. MUIS AND ElUMlTT C W E .  

Tho St. T~ouis cJaim is situated on the emt aide of Ilcrbert Glacier, 
half R milt above tlie mouth of Husky Creek. Odng to the com- 
paratively rocent recession of the ice, the ronntrp rark bodering the 
glacier is wclF exposed on extensive polished surfar~s. It consists of 
quartz tiiorite gnci~s of the usual appearance and mineral composi- 
tion. At t h n  Focnlitp at which some work has been dono a shear zonc, 
bounded by well-d~fined walls and T Ioct wide, is expofled trencling 
N. 20' E. nnd dipping 60" E. To the northeast it paascs beneath the 
glacier; to the soutl~ws%t bene~th morainal cIhhri3. About 40 feet 
of ore is shown dong tho strike and ranges up ta 4 foat in thickness; 
it is reported to av~ragt: $5 u ton in gold. The om is R broccin com- 
posed of quartz frnfimonts in n matrix of alterfid dioritic material. 
Veinlets or c o m a  wlzito quartz r~rrying nnonopyrite were crushed 
and sr~bsequontly r'rccrnentetl b~ n dense greeaislt ma trrinl. The 
microsc:opo shows l l ~ n t  this ccment consists of qunrtt, cnlritc, c.hlorile, 
scricitc, slbit,c, arsenopyritc, and a few adedral grains of npnt.it c?. 

Pyrite; :inti gaa~na ~ r o  rwe. The wall rock has bren consirlernhlp 
altered by t tie vein-forming ~nlutiolw, and this action has est~nrfotl 
about 6 inches from the l o d ~ .  Tho mck wtains it.s gneissic slructurp, 
but tba fcltlspar augpn have 1 0 4  their charrtcterktic vitreous frcdl- 
ncss m d  have cl~angecl to  snft dull rntltm; the hornhlenrle nnd biotite 
lltlve altered to (lull-green rliforite, The microscope enables tlw 
cEianges to be folIoweti in moro detail. The plagioclaso Coldapnr is 
found to br, Iargcly dlrtngod to calcite anti sericita nnd in places to 
chlorite, tlw tiark minerals 'Irnvo dteretl to clllorito, quartz ~.cmains 
unchanged, and a srnnlt amount of pyritc! Ilaa been introdace.d. 

Tho St. Louis claim ia situated at an altitude of 800 foct; to tho 
nodhes t ,  at I. ,250 leet, is tlla Surnniit claim. A vertical ledge, 6 to 8 
inches widc, is exposed hare, trending N. 60' F. or transverso to tEw 
gneissic ~tructure  in tho quartz diorita country rock. As shoum on 
the glnciatsd surfaces, dl the rock bning bare, the total length of the 
lcrlga is 150 feet. The quartz ia we11 mineralized with ~rscnopyrite 
ant1 Zrno gold is not uncommon. A shalt 30 feet deep has been sunk. 
l'hc ore is rather oxidized, and the oxirlntion is said to axtend to the 
bottom of the shaft. The wall rock of tho vein sftows no alteration, 
the biotite of framerits of wall rock indosed in the vein having 
remained brilliantly lustrous. This lack of alteration is somewhat 
surprising when contrasted with the markod chrtngm prorlucerl in the 
wall rork of the St. Louis prospect near by. 

Them prospects, with that of BlitchrIl & McPhemon, xro among 
tho very fcw that occur in the dbrite gneiss-the so-calI~d granito 
lisngiag wnll of t,he Juneau gold belt, 



=OHELL & XcPHERSON PROEIPECT. 

The Mitchnll & McPhorson prospect is situated on the northwesi 
flank nf tho ridgn bet'weea Eagle and Herbcrt glaciers. It was di* 
cov~retl in 1904, find ~ i n c ~  then s small amount of development 
work has been accompliahcd. A number of open cuts expose the 
l n d s  cx tending up the steep mountain dope from an altitude of 1,300 
foct to 1,600 feet. They are so situated as to be subject t o  the 
rlcstructive nction of rock slides, and to obviate this danger rt tunnel 
75 feat long waR driven from a protected position but failed t o  reach 
the main ore hody. In 1910 a new tunnel, which is planned to 
undowut t l ~ a  lode 100 foet vertically below the lowest outcrop, was 
comrnenretl nf; point securo from avalanchm, and 35 feet of it, 
tronrling east, wns completed. 

The country rock inclosing the lode is a black diorite gneiss, which 
forms a band about 1,800 feet ~viclo. The foliated structure of the 
gneiss, which is well marked, trends N. 40" W. ancl dips 60" NE. 
The footmnll of this hand of diorito gneiss is a belt of schist.s, which 
comprises R clonsidrrabZn variety of rocks. 'l'hat immediately adjoin- 
ing tht! gneiss is H, garnotilernus bi0t.i to schist. The foliation of t l r ~  
schists is prrrnllel to thst of tho gneiss. 

Thc Iorlo ronsists of a zono of crushed and mineralized diorite 
g ~ c i a s  striking N. 45" E., nearly transverse to the foliation. Tllp 

dip is probnlhy vrrtical. Thr. om botly. as exposed in the opcn 
cuts, averages 8 feet in thickness and iq reported to average from $5 
to 512 a ton in value. T h e  surface orc is ronsiderably stained I,y 
Ern11 oxide, but tho unwrathel-etl material is snow w11itc. Sulphides 
arr rarr: ant1 congist of pyritfi ant! galcna. In a few plnccs ~ e i d e t s  of 
quartz intrrlsrc! tlre ow ir1~gilar1y. The lawrst oubrop of the lode 
licv in the diorito gn~iss near the contwt with the schists; whether 
the Inde ~~tcnrls into the schist has not bcm determined. 

Thc are, whcn maminctl n~icroscopicslly, is found to be composed 
of dolomite, albite, sct.iritr, and a c : c ~ r y  apatite. 3hutc  winlets 
of carbonate traverse the dtPcr tlolornite and albite and indicate a 
seconrl period of minerdization. The microscopic examination thus 
confirms tllo roncl~~sion reached from the appearance of the ore that  
in t~nst!  climgrs wcre produced in the diorite gneiss by the solutinns 
which brouglrt in the  gultl. 

PETEREON PROPERTY. 

The Pot~rson property ~mbraces I1  claims located end t o  end along 
s minemliz~d zono flanking tllr llills on the northeast side of Peterson 
( I F P c ~ ~ ;  side claims and mill d t ~ s  bring the number of claims up to 18 
or 213. Tho original Incations were made by John G .  Peterson in 
1897, and rlnrelopmcn t proceeded in a small way until 1910, whcn a 
~ t e m n l i c  ltntl romprehensive attempt was matlo by the Alaska 



C'onsolitfated Mines Co. to prospect the property. A 4-mile planked 
hone tramway was builb from Pearl Harbor to the camp on tho 
Prairie d a i q  a 500-foot cr~sscwb, tunnel was started, and rrdi~mancl 
drill uTrts acquired, wit.h which it was proposed to pat down six 500- 
h o b  ho1m to  deternine the continuity and vatu8 of tho ore body in 
depth. 

The main work has been done on the M e  claim. The goologic 
features am shorn on the accompanying diagram (fig. Z),  which is 
drawn across tho strike of the rocks. The prevailing country mck is 
a chy slate dipping nt a low angle to the northeast. Four c1iatinr:t 
kinds of greenstono are present in the vicinity. A dike of cllloritizetl 
dinrite lies in the footwaIt of the lode. The base of this dike is well 
exposed ant1 shows that the dike was injectecl parallel to  tho stratiti- 
cation of tlla inclosing dates; the top is not exposed, but somo can- 
tact-altered slata, imp~egnated wit11 extremely fine pyrrhotite and 
pyrite, is found. Tha dike is estimated to be 80 to  100 feet thick. 
It outcrnps intermittently for a mile toward the northwest. In 
its footwall thlero is oxposcd some augite larnpmphyre-a rock 

Augite rnelaphyre 
lavas and breccia5 

comisting of augjto pl~cnocrgsts in a green, finely granular matrix- 
but becauso of tho fcw outcrops not much is known concerning it. 
On the middle slopo of the ritlge to the northeast is a dike of dark- 
cof orcd augite diorite carrying large, prominent t abdar feldspars- 
a rock that has been degcribed in detail on p ~ g e  29. The brecciss 
and lavas of the &ugi to rnelapllyre series form the summit  of the ridge. 
On the Prairie claim largo mamas of quartz, in places up to 30 feet 

in surfaco widtlh have bmn exposed over a length of 350 feet, with a 
general trend of h'. 30' IT. As shown in one of tho tunneh, which is 
driven undor the overburden of glacial drift, some of the masses of 
quartz form flat bodiea of irogtllar shapo, from whch stringers pen* 
tsate the surrounding slatc, crosscutling the stratification, h e n o -  
pyrite is the only sulplurle in tho ore; occasionally free gold is de- 
tected. Fragments nnd filaments of date rtre embedded in the quartz, 
and the arsenopyrite i commonly localized in and around tliem. 
Several hundred tons of ore has accumulated on the dumps and is s d  
to average $6 n ton. 
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MONTANA BABIN PROSPECTS. 

On the head of Montana Creek, at altitudes of about 2,500 feet, 
a considerable number of stringer lodes have been discovered in the 
footwall zone of the schist belt. They embrace some of the oldest 
lode locations in the district, having been made as early as 1882. 
They have been difficult of access, but the recent construction of the 
Government road up the main  alley of Montana Creek 11as amelio- 
rated this difficulty. 

At Patton claim a quartz vein trending obliquely across the strike 
of the country rock is exposed along a series of open cuts for several 
hundred feet. The inclosing rocks are thinly stratified finegrained 
biotite schists; they strike M. 40" W. and dip 50" NE. The vein, 
which rests eainst a well-defined hanging wall, strikes N. 86' E. 
and studs nearly vertical, thus cutting the formation at a consider- 
able angle. In hhis respect the vein is nearly unique in the district. 
The ore body is narrow, ranging in width from a few inches t o  2 feet. 
Tho quartz is stained by iron oxide and shows no sulphides but 
carries fiue colors af free gold. 
The mineralized zone exposed in Montana Basin extends north- 

westward into Windfall Basin. On the Smith & Heid propedy two 
tunnels, aggregating 500 feet in length, have been driven to prospect 
a body of lughly arsenical quartz ore exposed on the surface at m 
altitude of 2,000 feet. This ore was formerly roasted and treated 
in an wrastre. A few hundred feet to the northwest of this prospect 
a drift tunnel has been run 30 ieet on a stringer lode several feet 
wide. The quartz carries considerable crystallized arsenopyiite and 
some galena, which, as a rule, is intimately intergrown with the 
amnopyrite. Such ore ia rather characte~istic of this portion of the 
gold belt and here, as elsewhere, carries good values in gold. The 
country rock is a crinkled or curly hlack graywacke schist, some- 
what impregnated with pyrite cubes and arsenopyrita crystals. Tn 
the creek below the tunnel bedrock is well exposed, consisting of 
interstratxed clay slate and grnywacke schist striking N. 35" W. and 
dipping TOo NE. Somewhat above this tunnel, upstream, is an outr 
crop of silvery-white fine-grained quartz sericite scllist ribboned with 
narrow quartz stringers. In plncss it is highly mineralized, carrying 
finely granular galena, sphalerite, and pyrite, with which are also a 
little arsenopfite and chalcopyrite. Red oxidized portions are said 
to pan gold. The belt of mineralized schist is at least 30 feet wide 
but has not been investigatecl carefully. 

TREASURY m L  CLafMS. 

A group of 8 or 10 claims, usually known as the WiIey & Spauld- 
ing property, is situated between 2 and 3 mile8 northwest of 
duke Bay. The original dhcoveries were made in 1908, and their 



premising character led to a strong revival of interest in this portion 
of the Juneau gold belt. 

The work done on the property consists of trenching the over- 
burden of moss and till and a short tunnel, most of which was accom- 
plished En 1909. &ing to  negotiations pedahing to tho sale of the 
property, no important work was undertaken during 1010. 

Prospecting has been in progmss at two places about 2,500 feot 
apart along the strike of t.he country rock, (See fig. 3.5 At the 

upper loedity, st an 
altitude of 1,550 feet, 
which the ownora  

Prospect open ings have named Trea* 
u y  Hill, the country 
is open and parklike, 
in pleasant contrast 
to the dense thickets 
of young hemlock 
rand tho network of 
fallen timber that en-, 
cumber the lower lo- 
cality. Stlturd rock 
exposum arc rare, 
so t.hat the geo1ogic 
interpret& tian must 
be obtained mainly 
from the strippings 
and open cuts, Pros- 
pecting has  b e o n  
m o s t energetically 
carried on at the up- 
per locality along a 
glacial stmpback, 
where, for a distance 
of over 500 feet along 
the striko, a series of 
prospoct trench- ex- 
poses arr or0 body 50 
feet ormoreinwidth. 
Stripping ~ l ~ o w s  gla- 

hauua t- map or HIII gmp ciated bedrock in all 
places, 

The ore. body cotlsists of a grayish-green dike cut by quartz veins, 
generally trending transverse to the course of the dike and ranging 
up to several feet in tbichess .  The quartz is white and of coame 
texture and in*places is heavily charged with marsely wptalline 
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arsenopyrite. The dike rock is also interlaced with smaller veinlets, 
of which those under an inch in thickness are composed mainly of 
calcite and albite. Near the veinlets the rock is considerably impreg- 
nated with sharply crystalline arsenopyrite and irregular grains of 
pyrrho tite. 

Green schists dipping northeastward a t  a moderate angle form the 
hanging wall of the dike, but the contact is obscured by oxidation, 
and it is not improbable that the green schist may represent the 
sheared margin of the dike. Black slates form the principal country 
rock in the hanging wall, striking N. 65" W. (magnetic) and dipping 
40" S. A diorite porphyry dike is exposed in the creek a few hundred 
feet to the northeast. The width of the ore-bearing dike is not well 
shown, but is probably between 100 and 150 feet. The footwall 
consists of clay slate underlain by greenstones. 

Microscopic examination of the dike rock shows that it has been so 
completely altered by the solutions that brought in the gold that its 
original character is no longer determinable. I t  is found to consist 
essentially of a he-grained aggregate of albite, with subordinate 
amounts of chlorite, carbonate, sericite, arsenopyrite, and pyrrhotite 
and a relative abundance of apatite needles. However, a t  1,500 feet 
southeast from the ore body along the strike there is an outcrop of 
a dike of heavy dull-green rock showing numerous porphyritic 
crystals of a black mineral suggesting augite. This rock is very 
probably the comparatively unaltered equivalent of the ore-bearing 
dike. Under the microscope it proves to contain much augite, which 
is now largely converted to actinolite and chlorite, with epidote and 
calcite and fmely granular plagioclase. It therefore corresponds, as 
its appearance suggests, to the gabbro whose analysis is given on 
page 39. 

The open cuts generally follow the transverse quartz veins that 
intersect the dike at  right angles to its general course. As these 
veins carry the main values in gold, it is practically impossibIe to 
obtain an average sample of the ore body as a whole. Samples of 
apparently barren vein material-that is, rock from which all pieces 
showing mineralization were rejected-gave assays ranging for the 
quartz from a trace to $3 a ton, the average being $1.35. The altered 
dike rock averaged $1.10.l These are probably minimum values. 

The other locality at which prospecting has been undertaken is 
situated s t  an altitude of 1,200 feet and is 2,500 feet southeast of the 
upper openings. Trenches here expose glaciated bedrock and show 
an enormous amount of quartz mineralization extending 400 feet 
along the strike and 200 to 300 feet or more across the strike. In 
places quartz forms solid exposures 50 feet across, though some of 

1 Figures obtained from Mr. L. D. Huntoon. 



t h ~ s e  bodips of q l ~  artz may rcpwsent transvcm veins. Exploration 
is not su~cient ly  advanced to prove or disprove. this possibility. In 
the int~rior of the mineralized zona them is a consid~rable amount of 
black slate int~mtratifi~d with p n  feldspathic scKit, which is 
associated with the qurtrt,~. Thr quartz is white, conme, asd of 
druay or vuggy tcxturr. It cnrries coarse gold. The metallic 
minerals Itre proicticnllp nogligibl~ in quantity; ars~nop~mite and pprite 
were the onlp ~ u l p l l i d c ~  01~wrved. They arc mow colrrmon in the 
small etringew that cut thc. m e n  ~chists and as impregnations in 
the p e n  schists. Black glassy limonite occurs in places IW an oxida- 
tion prodtlct. Veidctu of nlbito also arc.. found in the schists, and 
the aoarss whito ~ e i n  quartz that incloses fragments of schist contains 
numerous crystals of albito in cIustem ~ n d  isolated individuals, form- 
ing aurrolss around tho schist fragments. 

DULL & BTEPHENS PR0;SPECT. 

The Dl111 & S t ~ p h ~ n s  prospect, which was discovered in Junc, 1908, 
is ~ituatcld 1 mil@ northwest of the head of Auke Bay. The drposit 
is mostly cov~md by 4 tO 8 feet of tough, sticky till, which ]IRA been 
ingeniously sluiced off at several places by booming. B~drock is 
cxpos~d in this wny along six open cuts, the longest 120 fect in 
longth. 7 % ~  dcposit in its maximum dim~nsions rneamrcs 120 by 
200 f c ~ t  nnd consists of h g r ~ l t b r  masses of quartz and b~drock. J t  
lim nenr tllr contact of clay s1at.e~ and augite m~lnphysr br~cc in~; ;  
the slates am much shattered and dislocated, but whew, appnwntly 
undisturbed t.hcy trrnd S. 20" ITT. and dip 60" N. The main hody of 
quartz i n  in the bctIs of ~oIcanic breccia imrditbtrly henc~th the 
slatm. On gIacisted bedrock pxpospd by st.ripping, tho nugits 
melupllyrcs show lighbgwen srrrIsccs much pitted by the etching 
out of t h ~ ,  numerous angite q s t a l s .  One of the open cuts show n 
tough massive menstone, probably a dike in the brrcciw, which, r~ 
revertled by the microsope, is composed of calcite and chlorjh, so that 
its otiginnl character is ~md~terminable. Tho onlp other kind of rock 
present is a narrow dike of dioritc porphyry exposcd fit the h e d  of 
the main open cut. This, likc all othrr roc.ka in the sicinit?, is much 
altered by mineralizing agcntfi; the surfact! rock is  oft, red, and rotten, 
but the unoxidimd roclr is nesrIy white and is sparingly impwgnttt~d 
with minute cubps of pyrite. 

The quartz of the dcposit i~ n, whito, cosrae variety and contains 
prrtcticnlly no metallic aulpl~ides. Amnopyrite is extremely rare, 
and pyrite occurs to somo oxtont in the country rock adjoining the 
quartz. The arsenical prtion of tho deposit yields the highest wsrtp 
returns. During the sluicing of tho outcrop aeveral ounces of coarse 
rusty gold WRS obtained. 
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The Winn prospect is one of t.he oldest lode discoveries in the dis- 
t r i c t  and was lacaterl in 1882, the same  ear in wluch the discoveries at 
lfontann BnsEn w-cre made. The main del-elopment is a tunnet 20 
l e d .  long, sit unted nt an altitude of 200 feet near the south end of Auke 
T~nke. TIIR geologic. features are poorly exposed here on account of 
thc denso gmwth ol llemlock thicket and the deep covering of surfare 
rnatcldnI. 

Tho oro C O ~ R ~ R ~ R  OE ~li l~e rock irregularly cut by veinlets of qufirtz, 
dbitc, nncl forrirerous carbonate. In the vicinity of these stringers 
the rock is murh irnprcgnntetl with cubical pyrite anrl ars~nopyrite 
and contnins much ulbitie and cnrbonrtto, which on weathering imparts 
a strong red color to l l a  ore. The most unnltered-looking rock is 
found untler tlle micros cop^ to  consist of carlxlnnte, albitc, chlorite, 
muscovite, pyrite, nntl nccesanry ap~t i to  which is Fairly abundant in 
charactoristir: jointed p~bisnw. On nccount oS the great tlhunrlancc of 
albite in the rcinlcts tint1 dikc ns R \v\.F~olc, it. is believed thrrt the dike 
originally consiste{I or n lb i t~  diorito, Iikr thnt on Snlmon Creek and 
at the Boston mine, Juneau. 

The extension of this dike nppnrent1)- outcrop at the outlet of 
Auke Lake, about 2,000 fect northtwst of i he tunnel. It is soft, 
rottcn, and ocherous. Thc exposure here shows that green augito 
melnphyrcs, aorn~whah scl~istnsc, form the footwall of the dike. 

m m E N X A U  GROUP. 

The Mendenhall group consists of six claims extenrling cnrl to enrl, 
situntecl on the northncst side of llcndcnl~all Glltcicr noar  it,^ toot. 
Tbe main dcrtr~opments consist of an open cut 30 feet wido and a c m ~ -  
cut tunnel 85 feet long that attains a depth of 30 feet benoath the out- 
crop. 

The ore body is a stringer lotle that reaches a prohable width of 100 
fect, 30 feet of lrllieh is csposetl in the open cut and 70 feet or moro in 
the tunnel. The lerle consists of a belt ol black slates intcrberltIecl wit11 
WP.R chloritic calc schists, wllich are penetrated by numerous vein- 
I P ~ R  of quartz. The rocks strike i%. 25' W. and dip vertically; t l ~ a  
vcinlcts, which merage a few inches in tluckness, commonPp trend 
pnrallel to the structure, but hr~ak  across the beds i1~egularl.y from 
placc! to plncc. The veinlets are sparsely mineralized with pyrrhotite, 
ameopyritc, and galena; the slate adjoining tl~e stringers is in plnrea 
consirlerably irnprognated with shacpIy defined c ~ s t a l s  of arseno- 
pyrif.c. 

Thr, stringem thnt cut tho strata of chloritic schist difler from the 
othem in that they consist of quartz, calcite, and albite, the albitc 
being distingui~lihnblo from the other minerals by its twinning seams. 



The green schist is found under the microscope to consist essentidy 
of cnlcitc and cMorite with subordinate albit,e, hintitc, and metallic 
aulphides. The rock as a whole has untloubtcdly heen strongly 
aflected by vein-forming solutions, and tho preswce of the biotite 
seems to  be due to  this action. 

Another prospect of greatly different character is situsted on the 
Mendenhall claim. The ore consists of the lninernlized portions of a 
mnssir~ amphibolite dike. The unmincrnlized and unaltered amphib- 
olite is s h e a v  dark olive-green rock carrying numerous small black 
idiomorphic crystals of what appeam to be uugitc, hut proves when 
examined ~croseopicaIly h be wtinolite. Tn places the dike is 
irregularly cut by veinlets of albite and calcite, and the green amphib- 
olite is transformed into R fine-graincd black rock carrying a smdl 
m o u n t  of p,~rr110tite. At the mnin open cut about 15 feet of such 
rock is- exposed; free gold can be pannecl here. Tile dike is 100 feet 
wide and lies parall~l to the inclosing slates; much of it is exposed on 
bare glaciated surfaces, and it is obvious chat ody a small portion of 
the whale dike is auriferous rock. The chemical changes m o m -  
panying the introduction of thc ore are discussed on page 39. 

The Doran prospect ia situated a short dist.ance back from Gasti- 
neau Channel between T ~ m o n  ttncl Salmon creeks. The work done 
conskts of rt 100-foot tunnel at m elevation of 550 feet and a drift 
following the minornl tloposit for 30 feet. TheEode under exploration 
consi~ts of n, dike of albite diorite, which is irregul~rly shattererl hntl 
shenrcrl enrl is connidernbly aItererl by mineralizing solutions. It is 
t.ravers~d Py pyritic veinlets composed of quartz, albite, and cnr- 
Sonatcs. Albite is aborrt as commoa in this prospect na quartz is in 
the onlinrrr)- prospect. The width of the dike is not srltisfnctorily 
shown. 

A clairn'a length farther south is another tunnel, 180 feet long, 
driven to crclsacu t a similtw ore body. Similarly isolated exposures mt 
tho north suggest that the dike, or perbps one or more parallel dikes, 
continua through t,o Lemon Creek, where n thick outcrop of albite 
cliorito is exposed at the rn0ut.h of the lower canJTon, Smdl returns 
wcro ohtnined here, so that further investigation was disconrttgetl, but, 
as ~ h o w n  by the presentationof the systematic assnp of tht! ores of 
the Treadwell Iode, a few samples are inguficient to determine the 
d u e  of an estensi~e I ~ w - ~ r a d e  ore body.' 
-.--. -- - -  

1 Hershey, U. -\., MIL 8nd. 8cl. Pms, vnl. lU2,1911, p. 298 
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