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ABITRACT

Tho Alaska-Juncau lodo syatom for many yoars was ono
of tho ‘orld's lcading gold-produoing arcas. Total
production from tho years 1893 to 1946 has amountcd to
about 94 million dollars, with princeipal valuss in
contained gold but with somo silver end lead values. The
prinoipal mine 18 the Alaska-<Juneau ninoe, from which the
lode ayatém.takoe ito nano,

The lode systom 18 & part of a largor gold-baaring
belt, genorally referrsed to as the Juncau gold belt;
along the wéstoern border of the Coaast Range batholith,

Thoe rocka of the Alaska-Junzau lode systom consist
of a monoolinal sequonoe of stooply northeastorly dipping
voloanig, slate, and schist rocks, all of which have boen
metanorphosed by dynamic and thermal procoases attondaht
with the intrusion of tha Coast Range batholithe The
rooks form a sorles of belge that trond northwest parallel
to the Coast Range. 1In addition to the Coast Runge
‘bathollth lying a m?lo to the east of the lode system,
there are numerous smaller intrusives, all of wﬁioh are
8111-1ike in form and arc thus conformable to the ragional
structure, '

The bodded roocks are fesozolc in age; the Coast
Range batholith 1s Upper Jurassio and Lower Cretaceous

in age., 35o0me of the smaller intrualives pre-dnte the



batholith, others post-date it, All of the rocks are
cut by steeply dipping faults,

The alaska-Juneau lode syatom 1a oonfinecd excluslively
to the footwall portion of the Perseverance slato band.
Thoe slato band 1s conposed of black slate and black
phylilte with lesser aiounts of thin-bedded quartzite.
Intrusive into the slate band are many sill-like bodlles
of rocks generally rcferred to as mo%a-gabbro;

The gold deposits of the lode syaten are found
both within the slate rocks and the meta~gabbro rocka,
and particularly in those places where meta~-gabbro |
bodles intorfingor with slate, Thus the oro bodiea afro
found in and near the terainations of meta-ygabbro bodles.

The oro bodies ara quartz stringor-lodes coaposcd
of & groat number of quartz velns froa 6 inchos to 3 feet
wgde and extonding along their strike and dip for several
tena to hundrods of feot, In addltlon to quartz the only
other velin ganguo mineral is ankerite. It ococurs in
snall anounts along the borders of tho quarts veina,
Hetallic veln minerals, in addition to native gold, ara,
in order of deorcasing abundance, pyrrhotite, galona,
8phalerito, and arscnopyrite. In the aggrogate the
matalllioc minerals coaprise only 1 to 2 percent of the
total anount of vein material,

The wall rock, particularly tho meta=gabbro, was



profoundly altered br the vein-forming processes. The
principal effects on the meta-gabbro wers the additlon
of large ano untas of poda, potash, titanium, carbon
dioxide, and phosphorous, and the removal of considerable
quantitlies of 1iron, magnnsia, lime, and conbined water.
31lica alao may have beaen dooreascds The mlneraloglcal
changes involved ln'the alteration were the developnent
of blotite and ankerite at the expense of original horn-
blende and feldspar, resulting in a brosm-colored biotite-
and ankerite-rich roocke The 8lates are relatively
unaffectod by the vein-forming processes,

. Bascause of thelr small sizeo, relatively low grade,
and discontinuity, no atteapt has been made to minoe any
individual vein. The provalling practice has been to
mine large blooka of ground by a systcm of modified
block~-caving, follo:ed by hand sorting to raeaove the

barren country rock from the gold-bearing quartz prior to

milling,



INTRODUGT ION

- Ever olnoe 1£20, whon gold waa first dlsooverod in
Gold Crook near tho'proaent oity of Juncau and until all
nining operationa ccascd in 1945, tho gold mines in the
vioinity of Juncau havo been among the largost in tho
world, Thoe tvo pPinoipal‘gTOUpG of minos have bgon thone
of tha Trcadwollngroup and thosgo of tha Alaaka—Junﬁau
lode system. Thae former 1a on Douglas Island across Gaotie
neau Channel fron Juneau and was corpriccd of tho Roady
Bullion, Alaska-lfoxlonn, BSeven-Hundred Foot, and Alaska=
Treadwell minoas, Tho lattor group 15 on the nalnland
eaost of Juneau and was corpriscd of tho Porscverance,
Alacka-Juncau, and Ebner mines, all of vhich mlncd ore fron
-£§§§ Alaska-Juneau lode systen,

Those two groups of minea have becn tha nost produce
tivo of a poorly dofincd gold-bearing reg{on oxtending
fron Windhan Bay on the southcast to 4 or 6 milos north
" of Berners Bay on the northweat} this reglca 1s gonerally
knosm as the Juncau Gold Bolt. The tera bolt 18 applicd
as the region lios within a group of motamorphlio rocks
that generally parallela tho coast lino and tho southwestera
border of the Coant Rango batholith, Tho total produotion
of the Treadwell group of mincs 18 estimated at approximate-
ly $67,600,000 for thelr productive history dusing tho
pPoerlod 1882 to 1928, The total production of thoe group



<f wires uithin the Al=sia=Jtnecan lcds syatens i3 catimated
at erpzoxicataly 92,000,000 for thalr prodmtive histcry
dcrirg o pericd 1893 to 1047,

Allhcuzh many goolczists e=1 pinirg cozirsers have
stcilcd thoy gl dopecits of tha Juscau Gold Falt th) cnly
ecorehonadvo roperd covering tho gedlezy ard cro dopeaits
13 Yy Spencer (1903), w9 exanie=d tho erca in ths fiold in
1603 o=l 1004, In 1915 toa U, S. Goolc3ziel Swevoy asaizned
A, C. Sporecz exd H, B, Ealdn to a rovo dotalled elnly of ths
Jc=can Gold Eals, portioulezly in tha dr-sdiato vielnity cf
tho Trezdwoll e=d Alaczilz-Juongu nirsse IRofir wcrk lasted cza
ccazen bud bocausa of Rerld Var X t.‘.:a ropart on thoir werk
was daldayed ex1 ia 1821 Exkin agalr vAizilzd tho wzca to
ecoomYr £o data that Bod boon rovealed by enSsoqroat ntinloy
coraticty, T rozulis o 2 1926 o1 1921 vook cf Sponsc?

.‘&:ﬂ Exkin Bavs pet boon prdlichA,

iftce Torld o7 IT, 3 U, 8. Gsodezdeal Smevoy dnitdatis

a =7 gtvly ¢ thay Jumooy Gold £3318, 00 erea £2lcsicd for

Cf1014 attiy esd cxamiratlon vas that pertdca of tihn Ea1%
ezl frca Taka INlat cezthroot t0 4 & 8§ £ilcs pedth f
Bz Bays 1.0 tho rorthsen Rl of t3 Juocau Geld Bolt,
R, S, Toomicfol =3 Fo A. StoJor toro eesigesd to this stuly
e=l thoy comnoneced £101d verk in tho sumiee of 1946,



. It 13 plazn>d that Siajer will poepars an offloinl Coolcglical
Eonsy reperd covering his area, exd that o z;uthcr vill ;:.*eﬁam
a glodlar ropect covering tha erca of his rospeasiblldty. Lued,
tut uob 21, of tia data in this prolinir:zy ropert will i3 ine
ludzd 4n tho roTo ceopichansivo ropcet that is bairy pacpawcd
fe2 23 Goolezical Swavoye
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PRZVIOUI INVEIGATIONS

The first publichod roport on theo geology of tho
Juneau 00ld Belt 1s thet by Spencer (1908) bascd on fleld
work fn 1203 and 1204, His report is utill tho rost core
prchensive roport on tho arcé. At tho timoe of Sponcor's
wvorkt tho Alnskn-Juncau mino was just getting into operne
tion end hig desoription of the geology of the Alaske-
Juneau lcde systen 18 nccocearily sketohy. 8inoce Spencor's

.work virtually nothing has been ﬁublinhed on the geolory
of the Alngka-Juneau lodae systcn, The 9eptember 1932 $ague
of the Mginecring end Mining Journel wes devoled to a
dlecussion of the Alnska-Junenu mine. WVernocke (1972) oon-
_trlbutea to the incue vwith a deseription of the geology of
the north ore body ns it was then known,

Soveral unpubliched reports of a private nature h.ve
been preprred on the Alrnske-Junoau nine. These have been
consulted in the preparation of this reports ‘They include
reporis by Wernccke (1218), B-11 (1€16), Craton (1916),
rn Torrera (1916),

™Me Jeolorionl Survey sanuserirt rerort by Eakin
(172°) algo wra freely consulted,

A neleoted bibllography is Gi\'nﬁ on the follcwing
Prren, It 1a dlvided into tro nertsn. The firot part
ity 2rti2len dealing with the 1eolovy of the Al:ghn-
Juneru 1oe syntem and the accond part llsts artioles of
8 Dore peneral nature rnd those ooncerned with mining

fnd n1114ng methods.
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M aska-Juneau Gold ¥ining Company staff, The entire
issue of the Eng. and Min, Jour,, vol, 133, no. 9, 1932,
wasg devoted to the Alaska-Juneau mine ‘with' articleq ag
followss

History, organization, an¢ outlook, by P, R, Bradley,
. Consul ting Engineecr,
Development, mining, and transportation, by L. H. Metzgar,
General Superintendent.
¥111ing methods and oro-treatment equlpment by W. P,
Bcott, M111l Buperintendent,
Mechanloal operations and rock disposal, by J. A. Williams,
Chief Engineer.
8afety, welfare, and labor compensation, by L. H. Motzgar,
General Buperintendent,
Geology of the ore zones, by Livingston Wernecke, Con-
sulting Geologlst,
Surveying, sampling, and agssaying, by J. A. Williams,
Chief Enginoor,
Purchasing methods and warchouse practice, By T. A,
Hellenthal, Chief Accountant,



HIBTORY

Tho following hiatorical summary of mining of the
Alaskn-Juncau lode systom was compiled from reports by
Specncer (1968, pp. 2-3), Bradley (1932, pp. 460-461),
and Rickard (1932, pp, 44-48, 67-81),

The history 6f rnining of the Alnska-Juncnu lode
systcen 18 an integral pnrt of the hiostory of the whole
Juncau arca, including the Treadwell group of minea, In
order to maintain the continuity of the following sum-
mary, rofercncog necessarily hrve had to be made to thoage
other devolopnents in the Juneau area, even though they
4o not dircotly pertalin to the Alaska-Juncnau lode nyntem,

In 1879, the distinguished naturallst, John Muir,
in ocompany with 8, Hall Young, was commissioned by the
United States governmont to explore the const line of
southeastern Alaska from Windham Bay to Glacler Bnay, His
report (San Francloco Evening Bulletin, Jon. 10, 1880)
prophesized thnt the area from Windham Bay to north of
Berncra Bay, now known as the Juneau Gold Belt, would
prove to be rich in gold deposits, The later discoverlcs
of fabulous mineral wealth near Juneau are teatimony to
the acourroy of Yuir's prophecy.

luir's report was read by George F, Pilz of Sitka
in 1860, Pilz, a mining englneer, had Just completed the
first 10-atamp mill at the Stewart olaim on 8ilver Bay

Near Sitka, Two prospectors, Joseph Junenu, a French

12



Canndian, and Richard T. Harris, an American, were grub-
stnked by P11z and Hnll Bros, of San Francisoo to prosc-
poct the mainland north from Wintham Bay, According to
a nore generally henard report Harris and Juncau were
grubgtnked by N, A, Fuller of 8itka, but according to
Brooks (formerly Chicef of the Alnckan Branch of the U,
8. Geologlcal Surveoy, unpublished notes) who perconally
tnlked with Harrlie the prospecting agroement was as
follovas

*In the yonr 1880 Richard T, Harris and Joscph Juncau
ont-red into an agreoment with Ggsorge E, P11z of Sitka
and Hall Bros. of 8an Franclsco ¢o prospect the mainlana
of Alagka for gold and sgllver lode and placer mines,
Tho agrecement provided that Harrls and Juncau as come
penaation for such service reserved the right to looate
nll gold placer thoy should find, while Pilz and Hall
Bron. in their turn should recelve the first location
on every quanrtz veln digcovered by Harrle and Junonu,
who were to have the rirht to stake extensiona of such
qunrtz veins, In addition to tho mining plang, Harris
“ag3 %o receive threo dollars ~nd Juiicau tuwo doilara for
cvery day spent in prospecoting. It is ovident from the
character of this agrecrent that the backora of tho cnteor-
prise vere secking lode mines, rather than plaoecrs.,®

Harris had been a olerk in a store in VWrangell nngd
later both he and Juneau had becn emmloycd in the Stewart
nine, Juncau was n French-Canadian, a nophew of the
founder of Milwnukee., Harris was plnced in charge of
the expedition, largely becnuse Juneau was unable to
read or write the English lanzuage. The expolition, oone
siating of Harris and Juncau and throe Indiana, left
d1tka by ocnnoas on July 19, 1860. Thoy prospocted Winde
hnn, Sundum, and Bnettishan bays, finding oolore in sone

of the gravels but none in pnying quantities. Thoy

13



oontinucd north through 8tephens Pasnnge, passod botwecen
Adniralty and Douglas 1olands and arrived at 0ld Auk
Villnge on August 13, Froo Auk Village thoy wont ns far .
noith ag Bornora Day with digoourcging reoulta, On the
16th of }\ug;uut they rctumned and oroassed the Lentlonhnll
flats cnd camped at a otreco which they nnned Salmon Croclt,
The next day :Horris and Juneau dlgoovored anotheyr gircean
from viideh they pnnned gold. ‘They progpected this strean
up to a noint knowm an fnov 51%dg Guloh nnd found placor
ground ecntaining oconciderablo geld, They then retinined
to the 871% water with a srnall amount of placer gold end
1900 pleces of qunrtz aoniaining froe gold; they nnned
tho otrean 0ol Oreek., By thies time thelr provislonag
hat! been nearly exhouate” so they returned to Sitta and
roported to Pilz,

tn dgptendor 20 they returned to @old Crcok and
cotablished & aovrm, A Tew days later thoy explored up
Gold Creok in aecarch of the lodoa f£rom vhiova the golde
boaring quartz had como., The wator in Gold Creok wngs
gh at the time and thoy found 1% irmponaidble to travorae
the oreok beyond what 18 now known as Cape Horn, They
thon olicbed Bnow $1ido Gulch ond discovored S1lver Bow
Baoin, the ground that 1s now tho site of the Alunkae
Juneau !tne, In Silver Bov Besin thoy found tho outbmpa
of tho gold-beaﬂné quarte from which had boen dorived
the quarts boulders thoy had found on tholr previous trip.
In a1l about 1,000 pounds of ore vere colleoted and cnckod

14
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for ehipnent to 8itka, The next few Aays were spent

in loonting numercus placer and lode o0laims and in ntnk-
ing a townsite, which was called Harrisburg, at the mouth
of GolA Crecek. On Novomber 18 thoy roported to Pilz,
who assayed the sampleas nnd reported them to oarry 830,000, -
NOO a ton, Neelless to sry, this report oreated a sen-
satli:n and prospcotors flocked to Gold Creek, On Noveri
ber 24 a atean lnuncﬁ from the U, 3. Revenug ocutter
*Jancstown" took Harria, Juncau, and P11z to the nevly
orcated town of Harrlsburg., By 188Y uprarde of 100 nincra
vere at tho now camp, and the Treadwell group of clains
on Nouzlas XIsland had been staked as had mogt of the
claims in the CGold Croekldruinage. For a time tho new
oamp was known ag Harrisburg, but delay in mail delivery
caused by the fact that much of the maill was missent to
Harrisburg, Oregon, instead of Harrisburyg, Alnska, necoes-
sliated a change in the name of the town., It was first
0alled Pilzburg, then later Rookwell (after Lieutenent
Rockwell of the Cutter "Jamcotown®); finally at a meéoting
in December 1851 At was decided to roname the town Juneeu,
aftor the elder of the two dinoove;a, and to nane the
| ¢latrict the "Horris nining életrict? after Richard T,
Harris, nt that timo recorder of the district.

By 1882 both placer and lode mlning vore under viay.
Some of these old piéoer workings nay still be ccon on
the elopcs of 8ilver Bow Basin, partiocularly on tho moun-

tailn cldos above the Persovorance ground and above the
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glory hole of the pouth ore body of *he Alaska-Junnau

mine. Plaoer nining attraoted the nost at®ention, for
1t was the quiokent and eanlest way to secure innediate
roturn for one's 6ffortg. Placor nining in tﬁs Junen
aren, though 1t produced over half a milllon dollars
vorth of dust, nade but a minor contribution to the in-
portanogc of this mining ocunp in its uuﬁuequent history,.
Lo%¢é mining, on tho other hand, on which the future of
tho ¢~rp wan to reat, attrnoted the attention of but a
fov1 fer-gighted individuals, The nlncer deponits of
q911-cp "ow Basin were firat worked in 1891 by the Silvur
Bow Realn Mining Co, fThig sono year owmershlp /g G-
quirced Ly the Nowell Gold Mining Co,, who gucoeasfully
vorzed the ground during the placer mining season fron
1001 to 19°2,

On the meinlond side of Gastinesu Channel mining:
during the perlod 16860 to 1900 d1d not proceed at the
rapld p:oce that 1t ald on Douglas Islend, The ﬁistovy
of rmining on Douglas Islnnd 1s a story in itself butl does
not belong in this report. The Ebnér mine wnm worked-’
by & men of that name who outlined the existance of sccme
ingly large reserves of lode ora, The propertly wns nce
quired by the Unitcd States Smelting and Refining Cone
Pany in 191é aﬁd an‘pdit wes started to undercut the o:o
at o dgpth of 1,?00 feet, 1his projecot was discontinued
in 1M7 after the lode was undercut and explored with

" Aecouraging results. The Ebner mine remalned 1dle until
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1925 when the Alnoka-Junecau Gold Uining Co, made an ngroce
ment with the U, 8, Smelting and Refining Co., to nine
Ebner ore, treat 1t in the Alaska=-Junecau mill -and pay the
owner a roynlty on a basis of the tonnage and grate ninod
from the Ebner.

The Peroeverance mine firast ocame into being in 18905
whon Joseph T. Gilbert and partners aoquircd the property
and built a 10-gtarp mill, ¥ining was confined to surface
outcropa, Operations ceased in 1899 when the surfqce inotal-
lations were destroyed by a enowglide. In 1900 W, J, Sutﬁor-
1and (known as %Colonel® becaugs of his having once been
on the staff of a Cuban gbvernor) took over the active
managenent of the Persevercanoce mine and drove the Alexander
Croascut, Sutherland and Gilbort completed a B0-gtamp nild
in 1976 and added another b-nk of 60 gtamps in 1907, Suthore
lan® and Gilbert opernted under the name of the Alnoka Cone-
80lidatod which waa the holding coupany for thoe Perseverance
Uining Co, The company produced ore rogularly during the
sunner scasons until 1911 when Sutherland died, The heavy
anowfall end sovera weather provented mining operations
during the winter nontha, The mill was destroyed by fire
in 1912, Prior to Sutherland's decath Louls Shaokleford
brou;ht the Perseverance Mining Co, into oourt by reagon
of olnlning apex rights to the ground that Sutherland
and his asaooiétes had mined, 6hackleford, along with
B, L, Thane of Juneau, and ¥, P, Hnmmoﬁ of 8an Franocisco

orgrnized the Alnskan-Gastineau Mining Co. for the purpoce
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of ac ulring the Persoverance property and consolicdating
$t vith the olaims hold by Shackleford and Thane, This
wvas accorplicshed in 1912 and the compoany sent D, C, Jacl-
ling and A, F, Holden to Junecau to examine the mino and
to plun.ltg development, Thelr plan was to oongtruot
a 6,0°0-ton mi1ll at the mouth of Sheop Creck to undsrcut
the erseverance workings 700 feet below tho old woriings.

The plan was woctively and vigorUQQIy pushed and by
larch 1715 tho mill was reccelving 1te first ore fron the
mine, A coupletely modern rallwuy syatem and all the
oLier atJunaty of a modefn indugtrial plant were inotalled,
A coipany town, known as ‘ihene, was oongtruoted on tho
Gagtinceu Channel 4 miles southeast of Juneau, To fuynich
powver Tor such a large operation the cémpany bullt thrce
hy’roelectrio plants, two on 3-lmon Creck and cne at Annox
Creel: on Taku Inlet, ‘“he large dan on Salmon Creck 1o of
interest becuause 1t was arong the first constant--angle,
cgoncreto-aron dans to be constructed, The succesalul
coinletion of all of the dovelopment work within a period
of three yeara was a notable achlevenent in mining history,
Al the onget the ocmbined nining and willing coats wero
glated to be only 70 cents a ton, a most remarkablo a-
chigvenent, ‘

“he Alaska-Castincau liining Co. operated at a small
proit during 1915-1017 but from 1?18 to June 1921 when
1% ocaned operations the company operated at a loss, The
fallure of the Alaska-Castineau enterprise is attributed
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Lo guveral factoras among which vere an overly optimiotic

eotimato of grade, uncontrolied dilution of tho ore by
cuving from tho upper stopes, mounting coats of operati-n
brou ht about by the economioc dfnlocation of the “orld
‘7ar I, and finally the fact that the mill was deslgned
for dry-orushing of ore vhereas most of the ore dvq‘livc?cd
to the M1l was quito molst, In this crea tho excessle
rainf:11 permented dovm through cracks in the rock crused
by 1ining operations and the ore beo-me vwet,

Poragverance ground renmaine?! 1dle until 1933 vhen
thie neighbvoring Alanléa-—Juneau Colad Mining Co. purchaaxl
all of the Alaska~Castincau Gold lilnlng Co. assets. At
that tine the cntity of the Porsoveﬁmce ming ceascd;
the.caftor 1% wus an integral part of the Alaska-Juncru
nine, with the ore belng developed from the ndjoinlng
Alagho-Juncau rmine and the ore being troated in tho Alaske-
Juneau 12111,

e Alaska=Juneau CGold Mining Co. was organized in
16597 and acquired 23 patented lode o0lalms by purchace;
thioso original clainms have since xSmVOd to be the maln
part of the lode system on the mu'inland. In the year
of 1%ts organizntion the cerprny nstalled a S5-staum mll
to hondle ore from geloected opcn plts in G1lver Bow Basin,
Thia wvas nviémented in 18976 by the addition of a 30=-stamp
n1ll, In 1973 underyground operntions were commenced from
aiita ariven on tho gouth—est slope of 8ilver Bow Basin,

Thg early operators of the Alnska-Juncau recognized thnt



Lole vrlues wvere contatined only in quartz nnd ‘her vere
“"10 it to une corting to increase the vilue of the rill
hesda,

In 1010 F, . Erecloy, WEo at the tine wes prepicont
o 'th the Alacka=Junenu Cold IMdning Co, and ‘he Trioc-
well :xoups of pines as wvell ag congul ting: enptnecr for
Treaciell, propoécﬁ the% nn ndit be riven from nn ele-
v:-lilon of 420 feet on the slopes of Goatinenu Chrnnel ‘o
un”cyrent the lode Lenenth the 0lad workin;:a in 9ilver Tov
Negine, Fo 7, Brodley peracnelly contrncted with the
Ad-:dn=Juneau Gold HMining Co. to dArive the ndit ond e nip
the rinc ane consgtruet a pllot ril1l 4in return for one
hnlf of the cowrpeny'a otock, “hiag en“ive develonren’
voo corrleted Inte In 1913 2nd the nine end 111 vere
guccesorully operated through 191G, It should be noted
at thig point thet thia pilot mill incorpor-ted f:cilitice
for sorting of ithe ore prior to !eing mi]ied, a Tenture
th~t hnd been proved necesnsary fron the errly &nys,

In 1916 succesd nscemed assure® to the gigrntic unfer-
taling of the nerrby Alncka=Cnstihenu Colad Mning Co,
mnd 1nny of ir, Bradley's associntes theught 1t adviaorhble
Lo un’ertake a siniler large scnle operation for the
AiaekaoJunnuu mine, }!r. Bradley held out for g rore
nodeat operation, btul because of falling henlth wig Torc-
ed to‘cive up his aide of the argument, The Board of
Dirgctors then authorized the imsunnce of stock for o-le

to the pudlie in order to finonce the conatruction of n



8,000-tcn nill, i

ko nill vas put into cparation cn April 1,1917, ard soca
thor.cartoz- 1t bacam apparent that it vas a fallwo. Apeil 1917
wes probably tho coat critical ronth in the histery of Joman,
At tha boginning of thy mcath suecaas zﬁo::sd azsurcd to both toa
Alanka~Jurau and 9 Alnsio-Castimirau entorpricssy ths Trooiwoll
ninoa across tha chaneol vare golrg ab full c:xpaoity. By tia ond
of ths month all of tha ﬁ'c..a*tall groay of xain:m, ulth tha ¢o-
cept.icm of tha R2z4y E.xllica, ka4 caved ard wero fleaded by coa
vatorg thy pow nill e thy Alask>~Juzesu vas a fallizog exd 1t
wa3 bocealng ircreasiegly appavond thad tho Alaoia-Gastliroca
- enterprlca wao erzcuateoring sarlc-as mricultiaa.

Tha 8,000-tca i1l of ths Alasra-Juzzcu bod Inolwicd ro
provdaien for poiee sorting of 13 @, €1 ) oru-hing exd
yis:iir,g £20tdca a? e nill 424 ned fomaticn o f;,“ly. i
entire entorprics eppaarad docm) £i2 follcrop tha corpayla
- fusls wore exiauated end 4% vos disply in dobd, Ia ils nlddils
cf 1917 P, 7, 2adlsy, his boallh, rocevored, roswcd cealeol enl
& eﬁtha xn-og-a:: cf 011l rcdosizn woa easPdsd €1, A Gyolo:

f hord scrdting vas Inatalled enl thy crushing and geliniing
€acideca xap conplataly rovoareds e Oallsy porcerally o=
varced cajcz porilon ¢f tha Hicls rotancory Lo rohabilla
tatica, T yoora 292021925, vhils tos £l c2o toin 23 Fo=
ccastrestod, wora toyicy a=d dissourogicy to o



Alacka-Jungau Gold ldning Co. Finally, after courageous
effort on tho part of F, W, Bradley and his brother, P,
Re Bradley, who scrved as rosident manager from 1914 to
1920, and oonsguliing engincer theroafter, tho ocapnoity
of the mine was inoreased to glightly more than 10,000
tons per day, whioch aftor preliminary orushing nnd gort-
ing wore deorcased to slightly more thanh half that anount
to be put through the rest of the mill,

The history of the corprny's efforts 18 a brillinnt
story of englneering oki1ll nﬁd»in splto of seemingly
I nsuriicountadle odds the company was finally able to nolve
all of the engincering problems and for the firast tire
wao able to deolnre a dividend in 19030, The nuoccess
of the enterprice secms even more astonishing vwhen 1t igs
noted th-~t in 1930 the average yleld per ton of ore vwas
00 cents and the average coat per ton of ore mined wna
about 50 6ents.

In 1933 when the offioial prico of gold was ralred
fron (20,67 per ounce to 335,M0 per ounce the Alagka-
Juncau Cold Mining Co. entered into 1t§ wost progperous
period of aotivity,

The controlling intcrcsts of the Alacgka-Juneau and
Treadwell group of mines had always been tied very clogse
together and after the Treadwell group of mines ceased
operations the Alaska-Juneau Gold Mining Co, ansumed
control of the former holfings of the “readwell group

of nm'nes, In 1933 the Alnrka-Juncnu purchnsed the interocsta

22
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of the Alanka-Gastincau Gold Mining Co,

The rost rooent event in the long and ocolorful history
of mining in tho Juncau area was the shut-down of tho
Alnoka-Juneau mine in April 1944, Early in 7orld 7ar II
the high wages pnid to workers on dofcnsc-consotruction
Jobs In Alaska ond ncardby Canada attractcd manyAOt tho
miners from Juncau end as a conscquenco tha Alaska=Juneau
wao forocd to roduce its output. Unit costs, therefores,
increcascd and tho company deolarcd its lagt dividends -
in 1941, The managcnont strugglcd to kcop the mine open
in the face of the labor shortage, but a War Labor Board
deoisnion that they ruast inorecaso thelr wagos forced the
company to o6lose thoe property. At prescnt a snall gtnff
and maintcnanoe crev 1s naintained in Juncau, Tho Alackn-

.Juneau nine, and the Treadwell group of mlnes before it,
has long been the world's largost produger of low grade
gold ore. Tho margin of proflt per ton has becn but a
fow cents and lnofeuscd costs have naturally affecotcd 1t
more advorsely than in the caso with any other mines., It
18 to be expected that the Alaska-Juncau Gold Mining Co.
7111 make every effort to proteot its rultinillion dollar
inveatment at Juneau in antiolpation of rcopening wvhen

acononic factors are mora favorable than they ars now,

PRODUCYION

8ince 1914 tho production rccords for the Alacka-

Juncau lode asystcm are quite reliable for all of the
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protucticn was under the entire eon’rol of large companioa

that renorted their annunl production in tholr publishod
annual roports, Prior to 1914 tho record is undertain,
smith (1942, pp. 182;;85) has mnde what 18 considerecd

to bo the bent estimate and his stantement 1a as followol

"Eatinates an to the production of lode gold fron
the country imncdiately adjnccnt to and east of Juncau,
here onlled thoe Juncau area, involve consideradle uncertain-
ty bcoause of the varlousg oﬁangea in ownerchip that have
ooourred vhoreby thore haas besn dupliocation or overlap
of oora of the 2arly reports and the distinotion betwecn
lode and plnoor gold hag not always been nmande, Thuag
spencer, (1906, pp. 89-60), on extremoly indefinite in-
formation, egtinmated that the mines in the Gold Creek
aren up to 1904 had probably produced about %2, 250,000
in gold, of which agbout 21,000,000 was from lode mines,
Thio estimnte chccks fanlirly ologely with certain records
from other sources., For instance, Spencer states thnt
the Fbner mine on Gold Creek had produced gold to the
vnlug of 675,000 up to the end of 1902, and in 1903
hrd produced {ode gold worth in exoess of 328,000, or
a total of 3600,000, In its annual reports the Alaoka-
Juneau, whioh has operated the only other lorge lode-
gold property in Gold Creek, combines all of 1ts produc-
‘tion from 1893 tc 1913, 1noluasive, in one iten, which
1o clven as $707,730 (see pagez"). If from this total
is oubtrocted the amount rocorded in the rcporta avail-
able in the Geologlonl Survey for each of the years 1908
to 1913, 1t 18 found that the remalnder, reprcasenting
the produoction from 1893 to 1905, inclusive, 1s 3510,079,
Horever, some doubt is felt ns to Just what area 18 in-
cluled in thls cormpany's early reoord, because the ocom-
pany wns not orgrnized until 1897, so that ths earlior
records of production for tho olnims 1t 1nter acquired
¥eore assenbled from vorlous sources, which are no longer
avalleble for analysis. Unless 1t includes more than
the production from 1ts own Yrestricted holdings, the
anount goema excosnive, because up to 1876 only a small
S8-atarp n1l1l was in oporation on its property, and the
nill was running only during the summer montha, In 1896
a J-gtarp mill was bullt, which also was run only during
the sumnep,sos*

- *ned It is belleved, therefore, that something llke
200,000 now attributed to the Alaska Juneau property,
Gang from other properties,®#"n"
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For thls ragport the entire sua reportod by the Alngdine

Juneau Cold Mining Co. for tho yonrs 1893 to 1913, in-
olusive, 18 given as roportod by that company, Tho pro-
duoction of the Alaska-Juneau nino, ao‘roportod by the
Al ngka=Junocau Goid ¥ining Co,, 18 given in table 2 and
shomn in grnphlﬁul form on flgure 1.

Tnble 1 gives tho production of the Persevernnoce
mine, Data for the years 1807 to 1912, inolusive, and
for the year 1921 are from Smith (1942, table 5, pp.
186-187) and are only the vnlue of the yold produced
and o not include snall supplemental valuos obtalineq
from contanined silvor, 2ino, and lead, Data for the
yeoaras 1916 to 1921, inolusive, are from annual raporis
of the Alapka-Grotineau Gold iining Co., In 194 the
entire holdings of the Alaska-Cestincau were puronaned
by the Alaska~Juneau (Gold Mining Co. and all subge juent
Yiold from the Perseverance rmine 18 incluled in theo pro-

duction of the Alaska-Juneau nmine,



Yeor

1707
1708
1909
1910
1011
10172
1013
1914
1015
1016
1917
1618
1919
1970
1971

(1) Gold vnlues only, does no% include lesrer amounta of

Tons orusched

- wg ) o~

none

none
1,115,204
1,892, 763
2,240, 348
1,285, 446
2,261, 658
2,133, 463

7

Yio0ld per ton

Table 1, Prosuction’ of the Perneveranoce mina

Total yield

—~ D s~

none

Total

silver, 1eadi and zine,

(2) pocs not ino
the yeara 1895-1507,

ude an unknom anount of

85,122
160, 000
121,055
119,109

97,743
73, 465
none
none

1,046,104

1,837,291

2,009, 62

1,136,223

1,474, 491

1, 487,576
726, 089

10,363,843

inoluded as part of the Alacka=Juncau mine,

(1)

(

roduction for
Productlion from 1934 to 1944 ia

)
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The total velud of the estinated production of the

Alarnke~Juneau lodo syotenm 18 given below:

1, Lodo {roduction of Alaska-Junenu mine

893-1946 481,020,078
2, Lode production of Perseverance mine
1207-192 10,353,843

3. lode production of Ebner mine (ox-
oludoa values obtained during

leaso to Alarka-Juncnu), 600,000
4, lofde production of other smnall proper-

ties on Gold Creek, 400,000 (1)
5, Placer production frowm Gold Creek. 1, 308,000

Total %93,682, 601

(1) Probably inoludes production from Peraeverance
for period 1895-1007,

LOCATION, CULTURE, AND ACCESSIBILIVY

Tha Alaska=Juncau lode system 1a on the mainlnand of
goutheastern Alagka about 3 and onocehalf miles northeaot
of the city of Juncau. Juncau 18 a modern oity of about
8,000 pcople and is the oapital of the Territory as well as
the main Alarkan headquartoers of mnny Federal agenciea; It
18 oltuated at tho dolta of Gold Creek and on the surrouné-
ing elopes of Mt., Juneau and Mt. Roberts. It 1s separnted
from thy town of Douglrs and Douglas Island by Gastineau
Channel, a northzest-southeast trending flord,

Juneanu 18 sorved at least onco a week from Seattle by
the Alacka Steamship Co. with interconncctions to nearly
all of the other Maskan porta. Canadian Pacific Steamship
Co. and £anndian National Steamship Co. serve Juneau from

Vanoouver; B, C. during the summer months. The harbor 1s

¥oll protesctod and 1s suitable for ships of any sirze. Dally
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plane service is maintnined with Seattle by Pan Anerionn

Torld Alrlines, and with Anchorage by Pacifioc Northern Alre
linen, Dally plane sorvice is nailntained to all to-mna of
eoutheaﬁtorn Alaska by Alaska Coastal Airlines'dnd E&lia
Airlinss, There aro no rbad or rallroad connections from
Juncau to the "Outside. During summer montha a forry sorvice
13 operated hotween Juneau and Hailnes with connections to
the Alaska Highway,

Throughout most of its history the prinoipal industry
in Juneau hag been gold mining, Ever since 1912 when the
enpitel of the Terrltory was changed from Sitka to Junocau
there has been a steadily inoreasing proportion of tho
populrtion employcd by the Territorial and Federal govern-
nenta, The fishing and timber industries contribute a
smnli but aubgtantial income %o certain Jundaultes, For
nany years the goldemining industyy émployéd upvards of a
thousrnd persona, The number of persons employed in the
uining industry beéan to deoréase in 1940 as the lure of
hirher ~aron pald for war-time construction elsewhere in
Alagka nnd Canada attracted workers away from Juneau, Since
1944 vhen mining ceased in the vioinity of Juneau tho
principnl sourco of outside income for Juneau has beon'its
governrent payroll. Fortunately for Juneau the governmcnt
Payroll inoreased as the mining-industry payroll decreased
and aa a oonsequence the eoconorny 6f Juneau has changed but

little,

Poads from Juncau extend across Oastineau Channel to



Douglas Tslond and thence to the toun of Douglas, to Thane, a
community of less than a dozen faniles about 4 miles southesst of
Jun- au and, to Auk Bay and Fagle River northwest of town, Many
peracns raintaln summer and year-round homes near Auk Bay,

Juneau and vicinity produces very little of its own foodstuffag
virtually all o it is dnported from Scattle sources,

The ccat-of-1living in Alaska is ccnsidcrably higher than in
the Statca. Prices for most services and commodities ars about
25 per cont higher in scutheastern Alaska and 40 to 50 per cent
higher elsevhors in Alaskn than prices in the States., Wage acales
are ccapar::bly higher than Stateside wages,

FHYSICAL F3ATURES

Tha Aleska-Junzon leds systen lles on the southucad flark

of tha Ccaat Rarge of scuthecastorn Aleska, Southeastern Alaska
18 an area of rugged ard rmountainous rellef with thousands of
mountalnous ialards arnd iﬁterconnecting watervays. Altitudss
range fror gea level to peaks on the British Colunbia-Alrska
boundayxy ea the crest cf the Ccast rarge that attain hoighta of
10,0C0 feet, Tkoa rovntain slopz3 are generally very. steop, the
valleys are rarrow acd arcas of low flat lard excecding a few

8quire niles are very raxo,
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The glaoiers and fiords of southonctern Alnska arve

amonz the nost nagnifiocnt in the world, Sevcral gcore of
rlaciars extond to tide water and in the hilichor mountalng .
ave thousrnds of analler glaclers, Tho nountaina, florfs,
claclers and foronté of qoutheuctorn Alanka constituto o
rnost vzluable gconic asnet that 1s as yet only partinlly
developed and phblioized as a tourist attraction,
Buddington's and Chapin'a (1929, p. 23) desoription
of tho topography of.sputhoastern Maska 13 as follougs

oat many places 0liffs rise sheer from the water's
odge to altitudes of 2,000 to 5,000 feet; and a short digtance
back from the shore snowy peaXs 65,000 to 7,000 feet hi;h are
corxon, 2% Thousands of emall glaociers occur in the
nountains, some olinging to slopes so steep as to causoe
wondeor now thoy onn remain thers, and soms terminating in
1ceo 0liffs from which huge mnases are continually falling.,
Somg of these valley glaclers discharge loeberge into the
soae, Mere and therae waterfalls, starting hundredsa or thousands
of fect high on the mountalin sides, plunge down in a serles
of onpcndes into the valleys or into the sca., fo stcoep are
nany of the mountain slopos thnt great landslides are comnon,
nnd long triangular soars, both 0ld ~nd recent, aro a feature
of many views,%n#t

f"The topograpny 1as that of an adoleccent rupged mouvntain-
ous region, in which the ran—es have been decoply dlaosected
by river erosion, modified by the great Pleistoccne ice
sheot, and soulptured by alpine glaclera of Pleistosene and
Recent age,#es®

"Tho evidences of the grecat 1co flood of Plelstocene
timo are found in the florded co~st line, in the rmodified
phape of moat of the pro-oxisting river valleys, in the
presence of hanging valleys, in polished, grooved, and
strinted surface, and in roches moutonnecs. The recults
of extensive alpino glaciation are seen in the many cirques,
tarng or mountain lakes in rock-rimmed basing, Xnife-c¢lred
or comb ridges betwoen oirques, and MHatterhorn-1like pealis,
on both the mainland and the larger 1sleanda of the arcli-

pelago."
The topography nnd physicnl features of the ocountry in
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tho vicinity of the Alasizz-Juncau lorde system aro shrm on
tho Ue J. Geological Burvey quadrangle sheet entitled,
“Juncan anf vioinity, Alaska,*

tho Alaska-Juncau lode systen is a northwost-gouthecant
treniing struocture that extends southeast almost to the
orcot of the ridge between Sheep Mtn, and Lt, Roberts, nnd
oxtonds northwecsterly acroass Ioy Guloh and along the ooﬁth—
west flank of Gold Creek valley for about two miles, and
thence across Gold Creex and part way up the southeaant
f1:nk of t. Juncnu. The principel production has been

- obt-incd from the central part of the lode asysten,

The most promincent mountalns are ''t. Juneau (3573 feeot),
1, roberts (331N foet), both on the mainland, and !'t,
Briticy (3337 foet) on Pouglns Island,

On the mainland alde of (astineau Chnnnel the mountain
olopes rice abruptly fron the vater's ed;e} the slor)ed aro
interrupted by several gtreams rising 5 or 8 miles back from
Gaztineau Channel. These are Sheep, Gold, and Jalnon cruoelks,

The land on the Douglna Island side of Gastinecau Ch.nnel
rlaes gradually froa the cea to altitudes of from 400 to
590 Leot about a mile fyrom the corct, nnd then the nlopes
abriptly inoreane to a ateep rise to the ridge and mountaln
topa. The mountain slopea are dissccted by the Neva’a,

Neady Buliion, Bullion, Paris, Lawson, and Cowoe orecis.

Gnstineau Chrnnel bears unmiastakadle evidence, in its
U~alirn:0d eross seotion and the truncated mountain gpurs,

of fornmer glacintion. All of the prenont atream valleys



aloo were glacliated in rcoent times., Thoy are typloally
U=-chaped with over-steopened valley walls, All of tho streams
have thelr headwaters in well-formed cirques.

All of tﬁo present land gﬁrtnce in the Juncau area
was glaclated, The land surfnce above about 2,600 foet
altitude in the Gnstineau Channel dralnage vas glnéintcd

long prior to the moat recent vanlley glaciation.

WATFR PO7FR

The Alaska-Juneau Gold Mining Co, owns all of the power
planta in the Juneau area, with the exception of one snall
hydroelectric plant osmed by tho Alnska Eleotric Light and
Power Co, distributors of elcctric power for tho City of

Juncau, The povwer plants serving the Juncau area are listed

belows
Plant Average horgcpover?

Annox Creek 4,630
Treadwell 1,020
Sheop Crock 2,090
Nugget Crock 2,320
Upper Salmon Croek 3,020
Lower Balmon Croek v 2,470
Aagska=-Juncau stean plant - 6,965
Gold Creaek 700

72,116

®Figures from *ater powar of southocast Alagka," rcport

by Federal Power Comnmisfiion and tho U, 8, Forast

The Annex Creek pover plant 1s on the chore of Taku
Inlot 21 miles by wator from Juncau and is interoconncoted

¥ith the Juneau system by a 15 mile overland transmisslion



1ine, Runoff is rogulated by a 19-foot timber dan and a
tunnel 164 feet belowr dam level, The moan effeotive hoad

18 768 feot., Tho povor inatallation was startcd in 1918

by the Alaska-Gastincau Gold ¥ining Co, and completcd in
January 1918, Title to the power instnllation was acquircd
by the Alaska-Juncau Cold Mining Co, in 1934 whon 1t purohacod
all tho nssets of tho Alanka-Gastincau Gold Mining Co.

Tbs Treadwell po-er plant 1& looated about a mile gouth
of tha town of Douglas on Douglas Ioland, Water 18 cupplicd
fron the 14-mile long Treadwell Ditoch which colleota wator
‘from Fish, Eagle, Cowee, Lawgon, Parié, Bullion end Rcady
Bullion orocks and brings 1t to the power plant, Tho offcd-
tivo head 18 about 8500 feet, Tha Troadwell Ditch Lg now
in Alsrcpalr and no attempt is made to keep it in ropalr,
There are no provistons for water atoragd. . Tho origlinal
instnllation was started in 1882 by tho Alaeka-Treaduell
Gold Mining Co. and éperated_by them un®il 1928 twheon all
tho asgsets of the company wers acquired by the Alaska<Juncan
QOId Mning Co.

Tha Sheep Crock power plant 18 at tho mouth of Ehocp
Crcek 4 miles southcast of Juneau,. Wateor 1s diverted fron
Shesp Creck at tho 620-foot altitudo into a flumo and thsncd
into a stool penstock to tho powor houge at. sea level,

Thera are no provisions for wator storage. Tho offcotlivo
head 18 600 feet. Tho original installation vas startsd
in 1510 by the Orford Mining Co. and was replaccd by a

larger installaticn built in 1914 by the Alaska-Treadwell



Gold Mining Co. The plant was acquirod by the Alaaka-Juncau):
Gold ning Co, in 1928 whon 1t wvhen it acquired all the
nogots of tha Alaska-Troadwell Gold Mining Co.

Tho Nugpgot Crock povwer plant is nonr the front of
llendcnhall Glaocior 14 niles northwest of Juncau, Water is
Aivertcd from Nugget Creék,'Juat boforo 1t flows unler
ltendcnhall Olacler, into a rock tunnol and thence into a
voodcn stave condult to a point on the mountain slopo 490
foot highor than tho power house. Tho original ingtallation
wvaa constructed in 1913 and 1914 by tho Alnaka=-Treadwell
Gold Mining Co., tho Alaska~llexican Gold Hining Co., and the
Alasﬁn»Gold Mining Co, Tho Alaska=Juneau Gold Mining Co,
acquirzsd the property in 1928 when 1t purchased all tho
aggoto of iho Alacka-Treadwell Gold Mining Co,

Tha upper Salmon Croek powver plant is locqte& at AG7-
foot altitude 2 miles from tho mouth of Salmon Crcek. The
lower Salron Croek pover plant is at tidevater 2 and one-
half miles northiest of Junecau, Water storage and rezula-
tion 1s accomplished by means of a 170-fcot high dam, whoge
orect 1a at 1,177-fcot altitude, Wnter from the rescrvolir
18 conductcd by means of a stoel pipe to the upper Salron
Creek pover plant. The mean effeotive hoad 1s 583 feet,
¥ater from the tailrace of thia powver plant is conductcd
in a flumo along tha south gslope of Balmon Creek to a steol
penstock which carries the water to the lover Oalmon Crceok
pover plant., The effcotive hend of this installation is
388 fcet, Both of the power plants and the concrete dam
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were constructed in 19186 by the Alaska-Gastineau Gold Mining

Co., Ovnership baaaod to the Alacka-Juncau Gold Mining Co,
when i1t purchascd the Alacka-Gastineau Gold Mining Co, in
1934, . | |

The Alagka-Juncau stean plant waa congtructed in 1917
near the offices and warchouases of the Alaska-Juneau 2ld
1fining Co, Just southeast of the oity limits of Juncau,
It was orlginally intonded to supply éleotrio power to tha
Alaglka-Juneau operation, because at that ;1me the Alacko-
Gastincaun and the Treadwvell group of minos roquired all of
the hydroeleotrioc pover then avallable. After the olosiﬁg~
of the Alaska-Gantincau and Troadwoll operntiénc the stean
plant was needod only for standby use when water supplies
beo-ne low in wintor montha, or when trancmiscion lines
woro broken,

The power plant of the Alaska Elgotrieo Light and Pover
Co, 18 in the City of Juncau nnd obfalna its water from
Gola Crack, Wateor 1g divertcd fronm Gold Craock at 24N-foot
altitude into a flume and thenoce into a steel ponotook lendw
ing to the powor house. The effective head 15 220 feet,
Thia plent 18 not capable of supplying all the noeded olcotrie
°a1‘enorgy for tho City of Juneau, and the rczainder of tho
Recdod power.ia cupplied by purchaso froa the Alaska-Junoau
Gold Mining Co, .

A1l of the povwer plants, with tho exosption of the
Rugget Creck plaht vhich has not operated for gseveral ycars,
are interconncoted through a central atnflon at tho Alackae

Juncau steam plant in Juneau. The two plants with provision
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for storage, nanocly Annox and 8almon oreoks, are usod only
when the strean-flow plants eannot supply the requirencnts
of the City of Junenu, Ever since the Alaska=Juncnu mine

closod in 1944 thero has been an excodss of electrio energy

avallnble,

CLI!ATE

The average monthly prooipitation and tcmperature at
Juneau 38 glven on the accompanying graph, (Data from,
Climatolopteal Datat 1949, vol. 38, no, 13, U, 3, Depart.
of Corm,, Weathor Burecnu), Tho nvei'ng;) total yenrly pro—
oipitaticn for Juncau 1s 83,7 inches, most which falls as
rain, The average enowfall for Juneau is about 9 fcot,

June 1s the dricast month (avoragse 4,04 inches) and Bepten-
ber and Octobor ara the wottest montha (avérnga 10,17 and
11.41 inches, respeotively).

| The mean annual termperaturo 1s about 420?, Tho higheat
tempemturé ever rcoordcd is 89°F, and tha lowest nminus
16°F, The coldoat month is January with an averago torperature
of 27,8°F, and the warmest is July with en averaco of B6,7°F,
Tho modorating influonce of tho Pacifio Ocean and the Japanese
Current 18 seen in tho abvove figureca. .

sunchine at Juncau averages 29 per ocnt of the total
poosiblo amounf. '

Tha pravalling'vinda,'?rcm thg southeast are warn and
moist and generally brings olovdy and ralny veather, Ex-
trenely atrong and ‘gunty northerly winds, looally known as
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®Pai 9inda® are frcquent during winter months and are

invarlably accorpaniod by olear and oold weathor.

The Junecau harbor 1a opcn t;ho yoar-round, During
porlods of cold the harbor will freozo with a few inches
of ourfuace %00, tut generally tho movement of the tidos
rapldly dreaks tha 1co and 1t 1s disperoed.

Proolpitation apparcntly fs markedly inorecascd at
higher altitudes, During tho yoars 1916-1937, a total of
90 ponths of record were obtained at tho Perseverance camp
in Silver Bov Basin of Gold Crcok, The records indlcate
that the Persevorance cazp at altitudo 1,400 foot rcoeives
an avaréxge of 178 pexr cent of ths preoipitation rccoried
at Juneau only thres miles avay (Foderal Powoyr Conlssion
and U, 8, Forest Sorvice, 1947, pp. 18-17,) Other weathor
stationg in southeastern Alaska indicato a similar increasocd
rainfall at higher altitudes.

As in moat reglons, termperatures are lower the hig:;!xcr

the i ﬂtituaeo

VEGETATIUN

Tho Juneau arca, 1iXe most of southeastern Alaska, has
vegaetnsion charncteristis of the typleal temperate-zone,
rain-forest of coast reglons, Tho foreat cover might bveost
be dosoribed a3 Jtmgle;like, oonsisting as it does of dcnse
stands of epruce and hexlock with an even more dense undore

g€rovth of snall BHushes and shrubas, Muskegs are common on
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flat uwplends and on poorly drained steep slopes, Bnall

4vnrfed lodgepole pinos grow only on the rurckeg aroas.
Tho unaopgrowth oconolnts of dovil's oludb, willow, alder
and amll borry bushos such as salmonberry and bluoberry,

Tinberling genorally lies at botwcen 1,800 to 2,000
feot nbove sea level, For a short dlatancg above ticbore
1ine 18 a densa growth of aldor and galronborry buchoa, and
then uprarda tho slopos are baro 6r covorcd with granooo
and flowvers,

The donno vegotation below timborline rcnders travel
by foot eztremely diffiocult and prospeocting virtually frulte
legs, By ncconaity geologlo mapping end oxanination are
oonfincd to thoe alrost perfeot shorolins exposures, the

oreck bettons, and the ridge tops.

DECCRIPYIVE GEOLOGY

" GENERAL FEATURES

Tho rocksg in the vicinity of the Alacka-Junecau lode
systen consist of an oxtrcnely thick sequenco of clastio
sedinents and volecnios intrudcd by the Coast Range batho-
1ith, and related satollite intrupives, wlth_eonaequenf
notoroiphisn and t1lting of all rocks older then the
batholith, Fossils havo been round at only vno place within
the Juneau area (Cactincau voloeanie group) and all age

asolimnents are problematioc. Age deternminations by lithoe
logioc correlation with nearby looalities have not been



sntionfoctory.
Lioted below, in approximnte order of asre from youngw
eact to oldest, are the various rock units thnt hnve bcon

recognized and mapped in the Juneau areas

41
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4%
tiLth the oxoeptiocn of the Tertiary (1) dikes and

Plolotoocno and Reccnt sediuents, all of the rock unita
strikeo approximately northweut-goutheast and dip fron 20

to 085 degrecs, (average about 55 Aogrees), to thoe northeant,
Tho reoglonal structure is thus a monooline., On the northe
eaot the boedded rocks are intruded and bounded by tho Coust
fange batholith vhose oohtnot wvith the bedded rocks approrie-
nately parallels the structure of tho bodded rocks. In
detall the contact appoars to parallel the bedding; howover,
along the strike of the ocontast %o the northwest the bith-
0olith progressively cuts acroas suocessively older rocks
and 13 truly a transgressive oontact, The Counst Range
batholith has lincar and planer elenents whioh paralloel
thoco of the beddcd rooks. '

¥o folda larger than a few tens of foet in wave-lengzth
are knowvn to exiot, and thoso are conflned to~the Trbadwoll
and Porseverance slates, which, 1t goens, wore iuss ccrpotent
than tho qther rooko and ylolded to orogenie streases by
snall-soale, drag-folding,

Thore aro hundreds, i not thousands, of faults cutting
tho wefded rocks; beoéuae of the difficulty of rocognizing
faulta beneath the surfaoce covef of vegetntion, only a few
of them have been rapped on the surface. The moot prominent
18 9ilver Bow fault, a stesply dipning, east-west oroos
fault thet cuts across the Alaska-Juneau lode system.

Hundreda of faults subsidiary to BSilver Bow fault have been

recornized and mapped underground,



& 35
The surface fontures of the Juneau aroa are tho rooult

of strean and river orosion followed by alpine glaciation
and chonges in sea level with roapect to the land, As in
moct $Hlacioted arcas the glnolera hnve so madified the lande
forag that the bed-roeck geolopy finde little oxpresaion in
tho vreaent land ourfacs, except for minor featurea such

ang rullles formed since j;laciation nlong fault zones of
other zones of weak rool, The charasterlatic lsnd forms

are U-chaped valleys, flords, over-stocpencd mountain slopos,
roundod mountain tops and vwiley bottoms partinlly filled
and coveyed with glacial deorosits, )

Thoe g principal lode cystems in the Juneau area are
tho Alns*a~Juneanu lode system, and the Troadwoll lodo syatem,
Tho latter 18 ﬁot dosoribed in detail in this roport; tho
ore bocies consist of mineralizcd portiona of the Trendwell
Dlke, ong of the diorits porphyry sills within the Treal=
well plnte. Gold was bty far the noot voaluable mincral in
tho Treecwell derocits,

Tne Alaska-Juneau lole systen 1s confined to tho
Porcoverance olate, Tho (eposits, which aro chlefly valuadle
for gold but aleco contain emall acounts of silver and lead,
ecnnisd of stcokworks of quartz veins nesr slate and meto-
f;ebbhio contects, Valuog ere cenfined almost entirely to

the voinn themselves, a situation that mnkes hand sorting

of the ore feasidlo.
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DOUGLAS ISLAND VOLCANIC GROUP

Diotribution and Charaotor

Thoe Douglas Island volcanio group of rooks form the
backbone of Douglas Island and oxtend tha longth of the
18land, Theoe rocka can be traced northuosterly from
Douglas Island along the east shoro of Favorite Channel
and Lynn Canal to Berners Bay, and gouthcastorly along tho
Glasa Penlnoula of Admiralty Ieland, Tho Douglas Island
volocnlo group is includeod in tho *aelate-greenastone band*
docoribed by Sponcor (1908, pp. 16-18, pls. 4 and 37) and
ropsascntod on his geologleo map, Wright (1908, pp, 141-142,
pl., 33) denoribcd a belt of "glates and groenatonosg® that
occur throughout Glass Peninsula on Admiralty Ialendg tha
grocnotonea proocurably are ths couthoastorly continuatipn
of tho Douglas Island voloanic group. Tho voleanic rocks
napped and deacribcd by Knopf (1912, pp. 18=20) asn augito
nolaphyroa ayrg tho northweatorly continuation of tho Doulas
Ialnnd' voloanioc group,

Tho Douglas Island volcanic group of rooks provailingly
atrike about N, 45% W, ana dip’rroa 20 dogrces to 76 dcpgroon
to fhe northoast, Loocal variat;ons from tho provalling
altitude aro found, but cuch variations arod fev and of ninor
Songoquenco. On the northeast tho voicnnio rocks oro
boundcd by the Troaduoll olato and on tha couthwost are
bounded by an unnamsd scquenco of rocks cc=priced of slate,

grayvaocke, and oonglomorate, This latter scqucnos of roocks
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orops out on the weat side of Douglas Island and on Portland,

Coghlin, and gheltor Islands, All evidencos indiocatos that
the Douglas Island voloanio group 4s conformable with both
tho overlying Treadwoll slate and tho unnansd undorlying
scdinontary scqucnoa, The boundary drawn botwoon tha Treade
well plate and tho Douglas Island voloanio group 1o quite
arbitrary, As ono orossas tho toundary frou northoast to
southwest, a fow isolatcd nafrow bands of volonnioc rooks .
ars first encountercd interbveddcd with tho Troadwoll slate,
As one continues gouthirest the voloanio banda dooomo mora
and more nunerous until rlnallj tho olatcs aro ontirely
nigsing and the voloanie rocks ﬁzake up tho bcd rook., Ho7~
ever, .well within the precdominantly voleanie sootlon aro
found occasional narrov bands of slate. Although tho
southweat boundary of Douglas Island voloanlecs 18 outsids
the areca covercd by this roport, a bx;lef ctudy has indlcatod
that the boundary betwocn.tha volcanioa'and tha unnacszd
8late-graywacke-conglonorate ocquence slmilarly is tronce
itional, Ths structurs of thoe scdimentary rcoks on eolthor
sldo of the voloanio i1ocka ia 1dontical with that of tho
volonnio rocks and no ovidonos vas found of an unconforoity.
vithin tho aroca covercd by this roport tha total stratie
graphic thicknoss of the volcanlos 18 novhera exposcd,
Howover, else‘.?hora.the,se rooks rango in thickness froma '
fe7 hundrcd foot on tho north efdo of Douglas Ioland to

over 10,000 feet near the center of Douglag Island, The



voloanios rango in size from narrow ghoots to enornous thiock-
nesseos of geveral thousands of feet,

Tho doninant roock type 1s volennio broooin} in faot,’
1t 1o doubtful 1f within the whole bclt of the Douglas
Islend volornic group thers is any b:nd of rook more than
ton feot in thiocknesa that doea not contaln gome volonrnio
brocoia, Thoe brecola fragments rango in size froa blonks
throe or four feot in dlameter down to pleoces one-quarter
inoh or less noroass., Tho fragmnenta as a rule arc quite
angﬁlar although at places they éro co younded as to be
prOpcrlf'olnssod ag songlomerates, Fragments range from
partiocles of approximatoly equidimensional size to olongnt-
ed and lcng-ghaped fragmonta, At many places the uncquie
dincnsionul fragments ara sonevhat prefercntially oriented
to give n orude planar structuro to the rock. This planar
structure 18 parallel to the general trend of the racks of
this region, namely, striking northwest-gpoutheast an? Aip-
ping ateeply northeast, Thoe fragments on the nverage oonw
prioecs at least 80 per oent of the mass of the rook, The
natrix {8 the seno material as tho frapgments and on a fresh
surface 1t 1s virtually ircpossible to diatiﬁguish the freg-
mental charaoter of tho rock, However, on weathered cuffarea,
Darticularﬁy‘where tha rooks are exposed along the aca coaant,
tho brecointed coharacter of the rook 4s most apparcnt,

The Douglas Island volesnic rooks are thoroughly in-
dgrated and are acong the moat resistnnt rooks in the region,

Thoy are masaive and well jointed and individual flows c2n
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be deteruined only where bounded on both sides by sodincntary

rocks. Dynamic metamorpnism whioh has o prominantly nf-
feoted the rocks on either sidos of the voloanic belt hog
but 11ttle affeoted the volcgnio brecoias. They show 1ittle
gchistons atruoturs excopt for tho Orudolplanar arrangenent

of the brococla frao ments,

L1 thology

Shades of green and brom are the doninant color of
tho Pouglas Islond voloanio rocks, Beocausg of the groen
color both Spencer (1908, pp, 16-18) and Wright (1906,

PpPe 141-142) called those voloanioc rookse groenstones, but
the author profers the term augite melaphyre originally
proposed by Knopf (1912, pp. 19-20), Tha tera greenstone
8 a torm loosely used in geologlo 1iterature to dosoribe
any gltored volornio roock and the tera 18 better applied
in tho Juneau areca to tho Gnstingau and Thano gequence of
rocks, Aoturlly the Déuglaa Icland volcanio rocks are tut
8lightly altorcd in comprricon with tho other rocke of the
Juncau area, b

Knopf (1912, pp. 19-20) dosoribed the northwestorn
oontinuation, north of AuXke fhy, of the Douglas Island
volcanios ag follovot _ |

*The oharaotoeristio foaturo of all thcoo rooka®"®
16 thoir unfalling content of augito. In tho nas-ive
varietios augite forns nucorous woll-preservcd phonoorysts
gf charply i1diororphic dovelopnent and of dark vitreous

rotn greon color, Porphyritio foldspars aro notnbly ab-
sont, At gome looalitles thas gugite phcnoorysts make up
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half the bulk of the rock. Miocrosoopienlly, then, the x-oo::
are danrk~ocolored porphyries oontaining augite phenoorysta
nnd are therofore augite melnplvros acocording to tho field
claselficntion of Pirason.*

The augito phenooryats range in sizo from about 1 mnm,
to agp'much as 10 m, in longeat dimension, Both ths brocola
fracments and the matrix contain augite phonoorysts, ale -
though, they snecen to be soz:iovhat roro abuiadant and roro
d1atinot in thoe fragnonts, .

Tho groundnrass is altercd_eonéidambly co that 1ts
origiml_oharaoter is obscura, Roughly squr:\ro, orystal
outlines can bo obascerved undor the miorosoopo and it is
prosurnod that these ropresent foldopar originnlly'pmsent.
The altoration products that make up tho groundriss aro
opldote, ascrioite, chlorite, quartsz, and a caall arount
of onlolto and pyrito. '

Ag socn with tho mloroscopo thore 1s no noticenble
d1fforsnco botweon a thin sootion of a dbroecla fragment
and ono of the ratrix, This obsarvation 18 in harnony with
the fact that on a frosh surfaco tho fragnontal character

13 not recadily apparent,

origin ‘

Thero oan ba no doubt that tha Douglas Igland volo:mloa '
&8rd oxtrusive rooks, Tpa faot that thoy aro co,intimtoly
.’-ntorbaddcd with ths noighboring sodinoatary rooka ig perhapsg
tho moat conoluaslve ovidenco., Ths lack of contaot offoots,

the oxtrome vartation in fragmental toxture from placa to
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place, and the rounded fragments are all indicative of a

torroantrial origin,

Obviously, then, the Douglas Island voloanics aro
oxtrusive vélornlo rocks formcd under conditions that rogulte
ed in praotionlly the entire gojucnade acqﬁiring a dbrecociated
or fragmental charaoter, Vhat were these spcolal conditions
of environment that causcd such a vast ccourulation of
exoluaively volcanio brooola? ‘

It appears falrly ocortain that tho bracoianas accunulated
in a geooynoline that alco was rocelving dotrital materlal
fron adjacent lend pascese This dotritus i1s now ropreoented
by the great thicknosscs of slate and grayvacke above cnd
bolow the volennic bircccias, Deposition to produce tho slate

and gray7acko waa probebly eexafdnulong mors or less contin-

- . _— . — - C ——

?323%73 but, at times volcanie cotivity roleanscd vnat
quantities of voloanic naterial into tho basin of depositicn,
Tho contribution of volcanlio material at the bdginning and
final stoges of the raln perlod of volonnio activity rosult-
. 62 in the interbodded voloenic brecclas and the normnl gedl-
nentary slates end giray7aockes at the margin of the maln

bolt of the Douglas Island voleznie group. If, as moy
roaconably be suprosed, the slates and grayv7ackes aro marine
sedincnts, then 1t follows that tha brocolas which are co
Intinately intorbedded with them, aro likewlso pnrine scccuru-
lationg, Of courss, it 1s reasonadle to assung that at tiros
the volonnioc materlal may hnve accumulated to such & great
thicknces that at times 1t filled tho besin of dspooiticn.
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In ceneral, though, the nmost rcasonanble explanation 1a that

the brecolns are subnarine accurulationa,

Tho faot that tho Douglas Ialand volecanio group 1a )
nnle up alnonf cntirely of bdbrecoia 1o Aifficult to explaln,
Tho fact that tho frngncnts and ratrix aro idcntical in cone
nosition and toxture lcads to tho cupposition that rook is
a flovw bBrecola in tho secnso that tho catorinl aotually flowcd
fron its gource and romained fluild during ths tinas that
it was éov;ng. As tha lava cooled and began to oryatallize
1t was broken up and the partially solidificd fyagnonts
arain incorporatcd in tho_atill fluld portion of the lava,
Thone fragments that had corpletely solidificd retaincd
tholr angularity as thoy sank in the still rocaining fluid
lava, whorscas tha somowhat "rmghy? fraguents wers roundcd
and in some casos flattened or drava out as thoy sottled
into the fluid lnva. This process was probably repeatcd
nany tinas untli but 11ittlo of tho fluid lava ronaincd and
mgat of tho flowv was made up of fragmental raterial, 93ono
flowg extended for greater dlstencos then othora, Thus,
tho area on the north sldo of Douzlas Ioland was at a ocn-
siderable dlstance from the vcat {(or vents) from which the
voleanio brecceia was oxtruded and oongequently only a few

narrow bandg aro prescnt,

Ase

Of a1l the localities in southocastern Alaska vhero

¥Yoloanio brococla 18 found, only on Gravina Island 1s thore
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any fonsil ovidence as to thelr age. Chapin (1919, p, 953)

c0llooted fognils from thie locality and submitted thom to
T. W, Stanton who reported them as Aucella sp. of probable
upper Jurasslo age, but posaibly lower Crotaccous, From
Ciimpin's desoription the litholoygy of the Gravina Island
VOlognlo brecclas appearsa similar to that of the Douglra
Island volonsnio ~roup, but this 18 the only banis for nssun=
ing that the two proups of rocks are.ot eimilar apre, Con-
oldcring that the two groups of.rooks crop out at least 200
niles epart 1t 18 cortainly uniikely that the sinmilar llth-
ology 48 a roliablo oriterion of einilar age.

In the Wrangell distriot Buddington (1923, pn, 653-54)
nsoipned a Jurassio nge to the vole~nic breccias thnt occur
in that distriot, This age assignnent 18 bnoed only on the
11thologio eimilarity of the voleornic brecoilns of the Wrangell
district with those of Gravina Island, MNo fosslls were
found assooclated with tho brccﬂlne'in‘theAﬁrnnncll diatrict
and the structural evldenca as to tholr age, sccording to
Buddington, 18 indoterninnte,

In the Juneau arca no fossils were found in the Doy las
Islond volceonle group of rockse Uppoer Triassie fosnils vero
found in the overlying Oastincau volcunio group in the Cheep
Crcok Basin gouth of Juneaun (Martin, 1926, p, 96). Con-
8cquently iho Dourlas Inland volornie group i1s tentatively
Clansificd as pruuppo; Tringssio, and, beceruse thereo 1o no
apparent gtratigraphio broak betwcen tho Douglas Islend
Volcanic group end ths overlying rooks betweon it and tho



N\
\

fosgils found in ths Gastirsau volcanle group, it is terntativoly
assumod that thair age is niddle cr lowor Triasals, but quits
possibly ero Faleozols, :

\

" Othor lccalitios in gouthsastorn Alasta have boon da::t%rib:d
as havirg volcanls trocolns ainilar to those: of tha Jumsam
area, Thseo localitios, as docoribed by Erddirgtea end Chapfn

Y

(1929,p. 165) aro es follcuas

*To tho gouttaagst tho groonsders volecanie rcsks forn rost
of tha Glzass Fonlnusla, Adniralty Xolard, erd a tolt strildny
acrosa Farrazut Bay, ca tho rainlarnd, Itoy aro again expeccd
a3 & rarrcex tard intercalated in grayuacks ca tha east aida
of Blind Slcuzh ard as a balt east of Folnt Aloxardor, Litkef
islard, Thoy form Vank erxd Scholef Ioland ard a bolt ca t&o
nceth erd of Etolin Ialard at Olivo Cove axd Anita P-y. In to3
Kotchikan district thoy fera Onslios Iulast arnd t3D wast pord
of tho Clsvolard Foni—:nla ari exterd gecuthzast alccy Toozacs
Earrong, Gravira, anmtts, and Iy Inlanda, ernd tha ccost
rcrth of Capy Fex.* .

411 of thaea voleanis rccks, irsludirg tha Decrzles Iola-
volecands group, havs bson tontativoly essigrod to ths Jurassls
by Fartin (1928, p. 256) ard Exdinzton ard Chapin (1929, p. 147),
but thoir ovidorco for such an £30 easizont 13 extroxoly
terucus ard thoy atatcd that ths ege a3 azslgncd 13 1littls
bottar than an 1=8511500% gca:i.

TARADGLZELY SIAT3
Dlastzitatica el Chnrectss

&3 Treadrll alata ccawea ia thy Juasaa erca aleng tha
rcrthsast sida of Dorzles Inlardl, T893 formadica 13 beo2:zd
€ ths southuast by {ha Povgles Iolarnd volcanis grocoy Ats

. Rertdoast bousdary 11ss bonsath Casiisaaa @3;2::31‘.
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It disappearp to the southeast boneath tho waters of Btophens

Pascage and has not besn reocognized boyond, To the northe
wost tho author has traced the TroaG7oll slate through tha
Eagle River region and beyond Borniers Bay until it finally
disappears bonoath Lynn Canal, In the Eagle River and
Bernora Bay ropions the Treadwell formation comprisos a
large part of the "Berners formation® doscribod by Knopf
(1911, pp. 12-17; 1912, pp. 13-18), Near Juneau the Troad-
wall formation largely consista of fine-grnincd, black slate
- and phyllite with oxtreomely woll dovolopcd olecavage, wheroas
to the northwest an inorcased asmount of grayvacke and a fou
oonglomcerates ar3d prescnt in the formation which, however,
18 predominantly made up of black slate and phyllite.

The Treadwoll slate is inocluded in the "slato-greon=-
atono" bend doseribed by Spencer (1906, pp. 16-18). The
Treoadwoll slato 18 scparated on tha goologle rap (in pocket)
from theo overlyiné Thang voléanio group and the undexlying
Douglas Island voloanic group on tho bania of 1tg dlatinctivo
11thologlo charactor. All of tho productive mines on Douglas
Island woro in mineralized diorito sills that intruded
the Treadwell formation,

Near the southeast end of Douglaé Island, in the viocinity
of Nevada Creck, the Treadwoll aléto orops out over a width
of lono then half a mile., To the northwest in the vioinity
of Douglas tho bolt has widcnod to nearly a mile, and at
this position the southwestern boundary of the slates turna
t& tho woatward and at tha northwestern end of Douglaa‘
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Inland tho slato bolt 10 alront throe and onc-half milos

wvido. All along tho northcast chors of Douglas Island is
a oongpicuous zono of low roliof which 1s undorlain alcost
ontiraly bi tho Trcadwoll foruntion.

The southwest boundary of tho Troadwoll slato shown
on tha acocorpanying gcoologlio mnp 1s soncwhat arbitrdry.

Thera 18 no definito 1ing of demaxrcation betwoon 1t and

the Douvglas voloanio group. Botwean the tvo groups of rocks
18 a translitional gono, a fev hundrod feot wido in tho vioin-
1ty of Hovada Crecok end over a thougand feot wide in tho
vioinity of Lavson Craok,'conaiating of intorbodded elatos,
tuffs and narrowv bandag of voloanio birzocla, For oartographioe
purposcs the bouvndary betwoon the two formatlons has becn
dravn vhora 1t was belioeved the piroportion of volganio
brocoia and slato 18 about onc=-half.

The nosythweat boundary of thae Treadwoll slato with tho
ovorlying Thano voloanio group 1o no%t exposcd in tﬁe arca
covered by this rcport -- 1t being conccaled beneath Gastineau
Channol, In tho Enpleo River rcogion on the r%dge betvecn
Lamon Crock and Mendonhall River is expoasd tho ocontaot
botweon thS?éQésé volocanie group and tha Trcadrell slate,
This contaot 1s transitional, consisting of interbedded
slatos and bodded tuffs. |

In general all of tho Trcadwoll formation has a pro-
Nounced olcavage parallel to tha stratification. The general
atrike of tho etrafiflcntion and oleavage 1s northwest-
8°uthegat, and the dip 18 nearly everywhera to the northcast, -
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The 4ip ranges from 30 degrees to vertiocnl, but mostly ie

about 50 to 70 degrees. Loocally the beds are orumbled and
foldcd into small flexuros a fewr feet across, The orunbling
ia mo;t provalent near intrusive sills of dlorite and the
lack of any conalgtancy of the axes of the folds sugroocts
that the folding 1a to be attributod to cnuses attendant
to theo intrusion of the sills.

The Treadwell slate 1like all of the rooks of the rcgloh

.‘f ES-

“2¥9 been metarorphosed by the regional metamorphism during
tho intrunion of the Const Rance batholith, Tho affeot of
mnotanorphism has becn to éndérate the orlginal gcedincnts

and to olightly rcorystallize them to tha extent that a

slaty oleavage was producsd. Tho @lorito intrusives have
afifcotecd the slates but little; in pldcea-tha alatca appear
to be converted to doense blacky hornfels, but at other placos
noar the dioriﬁea the slates ard seomingly unaffected by
igneous effeotsn,

Lithology

Tha Treadwoll forration is oomﬁosed dorinantly of ez-
trenoly finc-graincd, denmo, fisolle, black slato and phyle-
1ito, The black color is dua to flhely disacninatcd graphite
vhich originally was organie raterial that was oconvarted to
graphits during notamorphion., Aleo included within thos
Bappcd 1ipits of ths Treadwoll forrmation ard beds and lcnsos

of graywacke and one bed of conglomorate. The lattor oropn



out helow the Treadwell dike on the slope west of the town
of Douglas, It 13 about 20 feet wide and contalns pobblos
of quartzite, decngo dlack slate, and a modium-zralned,
1ight-gray granitio rook, The grayvaocko 18 gray to groen
in color and corpoacd of fragacnts of feldgpar, quartz,
augite, hornblonde, and chlorlite fnbeddcd in an argil-

laccous corient,.

Orlgin

Tha Treadvoll slato 1s thought to be éntirely narine
and to have accurulated in a eubsiding baasin of dopositiqn.
Evlidenoo for marino dgposition is not oonoclusive, The only
foasils that have bocn founrd in tho forcmation are a fod
leaf icprossions found at Berners Bay and thoy do not con-
tritute much information as to environncint of doposition.
Ths fins bedding, fince-graincd character of tho sedinents,
and widoespread 6xtent of tha Trecadwoll foruntion are gonge
vhat indloaﬁiva of marino doposition. Lack of cross bedding
and leock of abrupt changoa in lithologlio charaoter indioate
uniform conditions of dsposition such as might obtain in a
narine dbasin of dspoaifion. Tha largo amount of organio
Rateriadl, now roprosented by tho graphito in the slates,
suggests a narino cnvironaont of dsposition, probably in
quiét, noneaoratcd VQtérs that pormittcd tha organio ratter
%o accwwlate and be preserved. Eubscquent orogenlo dipe
turbensos have convorted tho original earbanaceous shales
into slates. .
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Eo fossila have tzon fcumd in ths Treziesll foroaticn $a
tr> Jursau erca. Heodver at Bsencra Doy leaf fnprozaicas vore
fowd by Knopf (El911, Pe 17) in eceonta that aro tho porthe
s3sterly oxtonalon of tho Troadeoll fermatione $Mocy forsils
irdloate a I'agczoln ego erd pocolbly a Jerasslo ozo, bab tha
ego aaslgrzoat ia veat tontativ.a. After a ceoplota apzTelcal of
all evidorce tho suthcr 13 of tha cpindca that ths Troadualld
slata i3 pa'c!:?,xbly Trinasls,

GASTIHRAU ¥ LCANIC GROUP
Disiribiatica 21 Choreslar
Ia tbs gra ccvsx{d by this rapeet tho Gootincaa valeenls
grcup cropa cud alcoy tha rorthoast elerd of Gastlnaza Chamdd
€21 in tha erca lyirz rcrthanad £ a distanco of cizud tno
eilsa fca tha cdernl, To ths porilzosd ef tHo Joooa exca
t>3 Gasdirscu wolcamds grorp has boon F:";::“ ty t&? cathar 03
fcr as Borpora Payp to tho geuthsast tha group oxizila g":s*ﬁs:l
Tela Inlot ond to 43 couthaast alozy tHI ccoat o 1rast ea £ ’
&3 EQdkhen Exge '
Too Gasidroau volcenis greup L3 pord of €23 folatcesoonaicnd®
bel that Sporcse (15€5, rp. 14-23) Cascritcd eol earpedl es
extanlicy froon Perd Feozhten to Eafmose X% 43 mob kaca 12 423
Gx3%irmzoa greup es ¢afir=d karoln oxtexnls £ this ca3iro dlstansy
aleng €83 ecast, T3 Cazdlczaa walesils grecp vas £sh di€feroadiated
¥y Encpr (1912, pl. 5) 4a £ Exglo
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Rivor region to the northwest of the Juncau area, althouw h

the @riter has reoognized this group of volernic rocke in
the agle River reglon and hqo found then %o bo incluled

in the group of roocks that Knopf mnpped as "oohist (metn-
morphio phase of Berﬁera fornation).® Possibly the Gustineau
volcenio group 18 rcprescnted by Knopfls (1011, f>1>; 10.71)
“altered amygdeloidal basalta™ in tha Bernerg Bay reglon,

In the Juneau area tho contact betwoeen the Gnotinecou
‘voloanio group and the underlying Treadwell formation is
concealed by Gastincoau Channel, but on the slope on the
nortirest eldo of lfcndenhall Glacler in the Eagle Mver
reglon the contaot botwecn thece two forma“ions 18 soen
to o confornnble and transiticnal., The contact between
tho Castineau volcanio group and the overlying Porsovercnco
slato 48 well exposed in Sheep end Cold orceks and 18 con-
formablo and trancltional.

Tho thickneags of the e"poccd portion of tho Castincau
formation in the Junenu arca ranges fron 6,000 to 7,000
foot 2nd 1ts truo thickness 1s not knowm because part of
1t 18 concealed by tho Gastinesu Channol., To tho northwent
at llendcnhall Gleoler whers the entire width of the Cnsiineau
forcation 18 exposcd it,hau thinncd to approxinatély 4,000
;feet. Tho greatest known thiockness of tho foruation is
@bout 8,000 feot on the northwest shoro of Taku Inlet.

- For cartographic purposaes the Gastineau volennio group
1o Aifforentiatod into tvo dlotinot types —- one typo
°hﬂracterlzod'by-tho doninance of finely bedded tuffo and



tls other ty the doiranco cf lova flovy,

ke vritor hes Ircluded within tho Cootircan wolecanls craxp
the tuvo formaltl-ra deafgnatsd by Ihrtin ca e Gastincen voleonla
creiy (Meadl., 1925, rie 9253) exl tho Trazma wolemalo grovp (iorils,
19235, 1pe 251-222). }hrtin.atatca that tha origiral data for theso
tvo faraticns vero token fren a1 vpublished Ue 3o Geolezleal Strvey
report by He Me Falzin end As Co Spenicor entitled ®Ceolozy e} c22
dcpeaits of Junocn, Alenlme® A eunloequont yovislion of this et
bty £22dn (1522) 414 rot distlnzaisd 6 Thed volsanlo e=de T2
15 u.p;meﬁb that the rocks 2 1227303 TR volesxig gooun veald
rore or less corrcapocd Lith the todled tuffs 1n tho lowws st o
tho Gastinesn foroatlca s defized in this roporie IR 1s tho wltsrts
opintoa that tho torn *Thems wolcenls grotp® 18 a weful deslrmatica
anl £izht woll ko retaincd, Foueves, t=%uso t¥o bedded tuffa oo
churacterintie of the Thano voleanie greup ‘occur in tde lover el
11;1 13 corsidered rmors lozical to dapict rock types cn tho map dnsiceld
af nttcagung‘to E3p @ 8clxzate Costineon ;';mup ef e el a S
e of tufine

Tk recks rapped £9 bodlod tuffa includa oo tbe d:ninan? rock
710, green, radiv-rralinsd, finsly bodded cocdizenin fn wdich
clcrito 13 the tood conspleucsed minsyal, Lesooe cnamls of 1872-

ol oy dlack plate, quartziie, €23 1



flo=s are inoluded., Agglomerates nre vory oommon in the

lo7or part of the Gantincau voloaniec group,

Lithologyy

The rooks inoludcd v;thin tﬁa Gnetinoéu volcnnio

| group inolude doominantly voloanio rocks with gubordinnte,
but pereiétent beaé of black slate, caloarcous graywocke,
and tuffaceous plate. The volonnio rooks ino}udo both
lavas and rocks oorpoood mootly of voloanio d%cotamonté:
theea twvo types of voloanio roéka aro difforicntated on
the gcolopiio map of Juncau and Vioinity,

The rocks napped as lava flows include as the dominant
rook-type groeninon-blaock, nassive, andesitio and bapaltio
lavas, and in addition inolude tuffs and black aslate, The
lavas bré oconmonly porphyritic; ths basalts ars ocharacter-:
1z04 by augite phcnoorysts and the andeositos by foidopar
phenocrysta,

Thé‘pgroolaotio rooks ard Gominantly finc-grained
tuffs, Tho fragmncnts in tho mora massive beda ara asg much
as onc=quarter to onc=-half inch norogs., Thinner beln arg
composed of finer olastic materinsl, All of tho pyroclastio
beds ars well-bedded with individual beds peralsting for—
long distancen., |

The slatos and grayvackos of the Gnstincau volo-nioc
group generally aro black grophitie typoes, very thinly
bedded, with well-developod cleavage parallel to the
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bedding. Intergradation betwecn the slates and tuffg &g

quite common,

origin : »'*

The prescnoe of sodinmentary beda of tuff, dlack slato,
and graywacke, interbedded with lava flowa indicate that.
marine oonditions provalled during the depoailtion of moat,
1f not a17, of the Gaatineau voloanie grouvp. The proscnco
of marine fossils in a black slate band near the top of tha
formntion 18 proof that thio partioular unit g omarine,

On the northwest shord of Taku Inlet near the mouth of
Grindstone Creek aro pillow lavas suggeating a subaqucous
oricin, There 13 no evidence to indicate thnt‘any pther
conditions prevaiiod during dcposition of tho Gaotincau
vole~nie group nnd 1t 1s probable that tho cntire ansenvlage
nccnnnlntod‘under marine oonditions, |

Ao wns poatmlatced in the Alcocussion of the Dourlns
Inlsnd volennioc proup, it 18 thought that dcpositicn of
elaztic material, repreéénted by the Trcadrell slato and
Perasoverence slate, was falrly conatant and continuoua and
that from time to time large quantitics of ach and flowg
~ero contributed to the basin of doposition, The Gastincau
foi+un:tton obviounly reprenenta a time of oonoldorable.
voleantlo notivity.

It 18 interostine to noto that doth tho upper and

lower parts of the Gantineau voloanio group aro doninontly



tuffaoceous whereas the middle part is doninantly fiows,

It 4s apparent that the boginning and waning stnges of
volconio aotivity conasisted of explosive action only -hurg- )
as during the maxinum of voleonnio aotivlty vagt amounts

of lnvas were oxtruded,

The whole Gastineau voloanio group hasg aufferéd intcnse
stresges that hﬁs'induoed slaty oleavnge in all of the
finec-rranined sediments and has sheared the more mascive
flows. That the shales have recryatallized 1s evident
in their ocontent of graphite nnd high degree of induration,
Tho tuffs nfe altored to>oh16r1tio and actinolite sohists
and at places even the lavas have reorystalllzed into
micaceous 4nd amphibolitic schists, The prevalling green
oolor of the Gastincau volcanie group is cauned by tho
ubiquitous chlorite that is present in praoticnlly all
of the volcanio rocks and is‘roaponeible for the loecal
torm grecnstone that 1s generally apnlied to these rocka,.

k)

Age__

Fosslls, indlcative of Upper Triassio ngé, werg col-
leoted by Spencer and Eakin (1922) from a dblack slate band
within the Gastincau volo:niec group near the head of Shocp
Crock basin, A report by John B, Reeside of the U, 8.
Gooloflenl Survey on these collections 18 as followss

0844, Sheap Creek - Grindstone Creeck divide,

Arcestes or Paragnnides, sp. indent,

Fragnent of an ammonite very like Trachyccroas
(Protrochyceros) lecontel Hyntt and sSmith,
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0848, Heond of Shoep Creek near Goldstein Creek Adivide.
Atractites of, phillippi H, and 8,
Halobia of, superba mosis).
Impression of an undetormined ammonite,

“o0g48, fheop Creck basin, Head of west tributary.
. Hanlodbla of, superba monin), -

"These formg belong to the Hanlobia of, superba fiuna
of the Upper Trilassio and are probably or Kornfc age rather

than Norio,"
The lack of any stratigraphic break within the Onsti-

neau volo::nic group indioates the entire group probably

is Upper Triassio,

PERSEVERANCE SLATE

Distribution and Charaoctor

The Porgeverance slato oropa 6ut on tho nainlnnd cast
of Juncau betwoen tho underlying Gastincau volcanioc group
and the overlying Clark Peak sohist. It is tho uﬁpermoot
group of rooko of Spcnoor's (1908, pp. 16-17) "'slate-groon-
stono® band, All of tho izportant minoral dcpouita‘of tﬁé
Alaglka-Juneau lodo syateca ocour within tho Porseveranoe

slato band,

Within tho aroa o6overed by this report tha Porsovercnoce
8lato oropg out in a northwost-couthoast bend about once
Quarter of a nilo wido &n Salmon Craok end atout a rilo
¥1de near tho head of Ehocp Creck, In Gold Crock tho.
Porgovoranoco plato 1e o?fuat by tho 8ilvor Eov faultl,
Boyond thg Juneou arca tha Porcevorance olato vas traccd

tO'thé northwéee ho fayr as tho hcadWAtern of uaoinnia Crook



in tre Eaglo Fiver rrgion wvhore it ia cut off by tho Co-at Fanco
batholith, Knouf (1912, rl, 2) d1d not yocognice t'e Perseveronco
slato vien bo rarped tho Iagle Fivor n gl ng Dut inclided 1t with~
in bin "schist (r_a‘«qmrphic pheso’ .a!' Fornors £3maticn)e” Scuthe -
east frn Ju-ecu tho writer tes trnced the Peraeverance alate to
Toku Inlot wvhoro it 43 expesed on toth sidos of the Inlct,
Buddington and Chapin (1929, ple _1) kuve shoun on tholr gesleglo
‘pap that a tlock slnto bund, corresp rding with the Perseverance
slato, extenda £r o Juncou es for 85 th o3 Holkhan Buy, but it 13
as® ¥nxn 1€ tho slates w3 Ccfined Forein ars emtinmuoo thr vthe
out tho uholo distincos

ihe dxinond rock In {to Poroeverunes formetion 13 bleock
slato gnd phylifto, tut nlu» ircludad within the ragped Lindte
o tho forintlon 13 thin-tedlad Quurizits cnd thintedled limcudomy
all grafations uro £33 bobuoen Bleck olaley, quuutsite and Mrcstonse
Tho Yaticr cc’is%a anly a3 a fov thin beds oo 62all € dopick on the
ecorpenying goologle rmap. Dedding 45 difficulty recognlsad in 0o
bloek slato, for 48 has bocn ~dliterated t7 %o proveleat ;naty
CIr*a‘.zE;a 228 taa bocn Indueed In {hcn, Bedding 43 1rodily cccen iIn
Yo quataltes i 1i%0 the bc:.‘di::‘z‘ in tho slntes; 13 Jamllsl o
tha cleavage €xecy? at pluces wdcro cail drvg £213 end plfcnilesd
€t peroca tho clmé.:ga. .Clc:vugo 55 n-t as pro::’m:sz’. in ke

quazinidesn 9 In tho alales,
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Litholoyy

: Tho blaok élntoa are fino—gr&inod, highly fissile rooks
wh&aa black ocolor 18 cauacd by thelir graphite content,
The graphite ﬁas carbonadcous matter, originally proacnt
in the sediments, that hns been subsoquontly metamorphosed,
Tho othor minerals in the oclates are quartz, chlorite, ond
gericito that apparently are reorystanllizod from quarts
and olay minorals originally presont in sediments,

The quartzites aro fine-gralned, finely bedded, light
ocolorcd rocks corposcd dominantiy of quartz, Other minorals
present are pyrite and soricite and at plances a little
oalcite, The limestonos aro éntirely reoryotallized and
cormmoscd entiroly of ealoito. . )
~ A gomowhnt unusual rook, loocally known as a "spotted
schist" 18 found in the Peorscvornnce formation assoclatcd
with quartzite, It may be dosorided as a slably quaftzito
with dark epots randonly diotridbutcd on the bedding plancs
and ocleavage gurfaces, Under tho miorogcope the apots aro
rovealed to be composed of quartz and sericite (at places
blotite), the samo minerals that rake up the matriz., The
ninerals in tho cpots, however, aro rore coarse graincd
that thoso of the matrix and the serloito is randomly
oriented wheroas tho gscrloito of the natrix is orlented
Parallel with theo OIOQVngo of tho roo%, It would appcar
that the spots rcpresent places vhers roorystallization
of elaty quartzite his advanced boyond that of the rest



of the rook, The lack .of preferrcd oriontation of tho
sorioite in the cpots indiontes that reoryastallization

took plaoe under conditions of undirootcd atross,

Origin

The Perseverance slate, like all tho other soedinentary
rocks in the Juneau areca, is thouzht to reprasent original
marino sedinents subsoquently reow motamorphosed,. Like
tho Treadvell slate the Percoveranoce slate probably. ac-
ourmlated in quiet wators in which oiroulation was poor,
reoulting‘in an accurulation of oonsidorable organic matter
mixed with the sedimonts, The ccnsiderable inorcnse of
quartzite in the Persoverance forcation over that in tho
‘Proeduell formation cupgosts that tho competenoy of the
ocurrcnts carrying the detrital material had inorecased
durling Peréévoranoe tine, The considerablo quantitica
of vhat 1s thought to have been ‘coarse dotrital naterial
in the overlying Clark Peak schist sugzosts that the
corpetenoy of the waters entering the baasin of deposition
continued to increase long after tﬁo dcposition of tho

Porseverance slate,

Ago

No fosnils have becn found in tho Porsevorunce alate,

but the lack of a stratigrephlo break between 1t and the

-



| undsrlying fooailiferaun herlzons ecataining Uppor Triesalc fossils,
strorzly irdieatcs ihatt!::;?ammfo:mum, at lcast in =t 4
§3 Uppcr Tricsolo,
CLAFK P 2K ECHIST
Distritution exd Chazostcr

Tho Claxk Peck sidst occuﬁic:s ths 1at-rvening speco dotweca
tho Poroevercnoo olato end the Cocst Pangd Dutdelith exd forra a
mnemmuaﬁmtmumenmamaaimmam
| side of ths bathalith, Tio conlinacat Bomiary of tha echist vith
tho underlying Feoscvernnco slato is ea catiroly erditresy lirs,
For rapping purpeses 1% kes beca dresa epprodmisly throush the
Places shere biotite firct appenrs as cmd trawels noribeootussd .
froo the Porscvercnca olatce It 43 walikaly i€ any two persces
vould pleos the bosmdary 18ro in t3o ecno pociticne In cffecdy
then, tl:a botmd.u-y botueen tho Forzcwerunca alate and o ClzzX
FooXx echist 1s a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>