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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,
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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
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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‘.



55
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 Yo rdary botueoa tvo moionapdis mones, nltha@
in 5 Nmeza exca tits motenwrphieo bowndasy Royo o oo coinsldon .
Vi) @ bomlary Botuosn Black olatca end oiher typsa of £24irerise

D3 Clark Feclx ec¥sd cxtcndy rorlivesd of o Jumzia evea €0
a polnt a few z:.iics noslduvesd of ¥emderDiadd Glecicry, w20 42 i3
ezt P by tho c2zing over of {ho Ceood Fapd Tatholdth, oz?
(2912, 2. 20-02) ropped o Bl of orSisd
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odjocent to the Coast Ronge ba*holith in tho Enile River

rog:ior@-but’alena echiata nre in lnrge part tho metarmrnhio
equivalent of'. the Pcrnovemnco"_ slate and the Grnetinecnu
volcaonio group‘and are not, o:icopt in the vicinity of lLecmon
and Ny get orecks, the equlv::llcnt of the Clark Penl aecnist,

Tho Clark Peck schist extends southeastword as for
as Talu Inlet and probably extends beyond, but 1t was rof
triced any farther, .Buﬂdington ana Chapin (1929, pl. 1)
- show a belt of "orystalline schist and plﬁllite" along the
southvest edgoe of the Coaut Range batholith all the w:y
from Juneau to Portlend Canal, This unit inoludes the
Clexic Peak schist in the Juncau area and probably 1;1 the
metarorphic equivalent of varlous difrerent rook units
to the southeast, .

The prevalling rock typo of the Clark Penk schist is
. quariz-blotite sohist and quartz-muscovite schist. ilowovir,
a dlvoree varlety of other rocks aro present in the forra-
tiong n.Ebng theso aro marble, quartzite, black phyllite,
hornblende sohiat, quartz-garnot-mica schiat, kynnite schint,
ohlorite schist and quartz-foldppar cohiat, The Clerk Pcak
aohiotia almost entirgly the matamorphle cquivalents of
original shales, sandstones, and linsatonos, with leszor
anounta of extrusive ignoous rooks, Of thoso 00;11r.1cnts
shnlo pnd srndgtona woro the rwos? adbundant,

ALl of the rocka of tho Olarxk Peak schidat posses a
vell-defincd schiotooity which largely perallols the
original bedding.
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Lithology

-

The almost infinite varlety of rooks that collootivoly
corprise the Clark Pcak cohist mnkes a docoription of the
rook types an almost endleos task, and, as a consequcnce,
only the more general typcea will be mentiqncd.

Quartz-nioa sohist is the most common rock type in the
Olark Peak schist, Both blotite and muscovite wvarietios
arc found, The rooks aro entirsly rocrystnllized co that
they are ocomposed of intorloocking graing of quartz with
modium-grained plates of mica orientod parallel so an to
glvo the rook its schistoso atruoﬁure. Certain thin layors
vithin the rock are moro mleaccous than others} nppnrcntly
this thin banding rosults fron dirfferencens in tho composition
- of the original sedinment. Pyrrhotite 18 a common accessory
nincral and accounts for thé brovn staining fhnt covera
the weathered outorop.

In ad?1tion to the commen qunrtszica schiat thero
aro many variotios depending upon tho prominence of various
accesrory minerals., Thua, there are hornblende schist,
Xy~nito schiot, pgarnot sohist, serlcite echist and ohlorite
schisgt, MNear porm3 of the largo intirusivos tho cohlst is
foldgpathio, and in some ingtances it has tho charcctor—
1stic structure of augen gnelss, so that 1t 18 questionadloe
vhothor the rook 1a dorived £ron original egdinonts or fron
intrugive mntorinl.

The aocoessory minorrls at plaoés are porphyroblaatio

nnd ¢ive the rook a spotted appearnnce, Rod garnet and
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feldspar ocour rost conmonly in this way, The svoep

of oloavage plancs of mica around such nucleil give
ocharacteristic "knotten-gochoiffer® rocks.

Persistent mnarble bandg occur within the Clark Peank
sohiat, nlﬁhough they are not nunorous, The largest
band 18 best exposed wherse it orosses Granite Creek; hero
there 1s 100 feet of alnost purs, white, medium-grained
narble and 115 feot of mixed calcarcous and siliceous
rock, Within the mardble are thin partings and irrcgular
ocontorted bodies of quartz-blotite schlet which probably
represent originally distinot strata within the linostono,
The contorted shapos of somo of these bodles sugsest

actuanl flowage of tha linestons,

Oorigin

The Clark Peak schist s largoly tha matanorphio
equivalePt of sedimen?ary rocxas, It 1s not Fooniblo to
8tate with any degroas of cortainty whother tho sedimentis
accurulated in a marinse or contincntal environnsnt, The
oconsiderable length of the westernmoot marble bed chown
on the accompanying geologlo rap suggests that part of
the sediments wero rarinoe. Considoradly greater amounts
of ocoarse olastioc material wera dcpositsd in vhat is now
tho Clark Peak schiost than in eny df tho undorlying godi-
Rentary rooks., This tao§ %ndicatoa transportation by nore

| 0ompetent ourrents and that tho cource of tho sedinments



va3 undergoing rore activo ervaion than provicamly,
) dge
Eo facails were fourd 3n tho Clark Pock schish crnd 1t 19

da>tful if any W1l ever bo found for any that roy kave toen
preaent wculd have bocn destroyed by the intenoivo rotesorphden
to which ths rocks have bocn subjectod, Assuaing that there is
no siructural treek botvcen tha Clark Penck cchist end the under—
1ying rocks, 1t 13 obvious that thoe Clark Peak schist in pswager -
tzn the uﬁlcriying Cestincau valcanie group of Uppor Triesale
8z ¥artin (3923, P. 91) rocardsd ths Clozk Fook formation 3
Palcozois for )9 sayas
3 °Tha Clazrk Peok schisiéi®2lsca not bear a notzdlo yreaczhlanca
%0 eny ¥noa Triessic rocis and es 2 1203 & tha 571l of o
Cartealfer-us rocks of Taw Papder el othor lecalitics gouth cf
Tolm Mlsl, 133 wrlter bolioves that 4% bBolongs in ko Paleszole,
wiioro §t wes formorly placad By Sponcers It uy, houvsver, 1n2ivis
g8cd infolded Trisssic bedse® .

" ¥hen oo exsaines the @cac 2np W m«mu:nua:m, ’
prepercd by Dofdingten end Chapin (1929, pls 1) 4% 40 resdily
secn that tha rocks of Tolm Earder do not 1io ca tho st&ﬁ:ﬁo?thz
ClarX Peck Accb.iat = ratlcr thoy 1o cosideradly vost of the st:dl:s.
ol tio Claxk Pook schist,
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Becnuse the Olnrk Ponk schist overlies the Uppor

Triasslo Gestineau volennio group and is intruded by
the Upper Jurassic-Lower Crotacecus Coast Rango batholith,
1t follows that the aga of tho Clark Peak schigt is cone-
vﬁére between Upper Triassic and Upper Jurascsio-Lower

Cretaceous,

COAST RANGE BATHOLITH

Distribution and Character

" “The Coast Range batholith ocoura along tho northcast
edge of the Juneau area where 1t bounds the metamorphioc
rocks, It 18 tho largost batholith on thso North Anerlcsn
oontinent, and extends from the Frasor River in Britich
Columbia for over 1,000 miles northwentward into Yukon
Territofy. It torms the backbone of the Coast Range
alonz the northwest coast of British Columbia and souvthe
eaatern Alacka from Venoouver to Skagway.

The batholith attains a maximum width of about 110
niles §{n British Columbia and gradually thins northwegt-
vard to about 35 miles in the eicinity of Junecau and '
Skagwvay. ’

Buddington made the only detailed study of-the bathe~
0l1th in eoutheaantern Alacka; his studies wers confinecd
to‘thnt portion of ths batholith fron Portlmand Canal to
the Stikine Rives, He sumrarizos hla observations as

follows (Buddington and Chapln, 1929, p. 181)s



fan® thero 18 a pronounced variation in composition
aorosn the batholith from southwest to northoast, The
southvest border facles of the batholith, in a band 8
to 10 niles wide, 18 quarte diorita% tho ocore 15 to 28
nilea wide, han %ho averagoe corposition of a grandidrite, .
quartz monzonite, and quartz diorite; and tho eastoern
border facles, 10 to 15 miles vide, 18 quartz nonzonito,
¢2% The changes from one type of roock to another appear
to tako place rather abruptly, but no ovidence of brec-
ciation of one variant by anoiher waas seen, oxcept in
the onall masses of gabbrolc and ultrabasio rooks., Nover-
tholecss, certaln features suggest that we moy be dealing
‘withha sroup of very ologsoly related interlocking bath-
oliths, .

Relation to other formations

The contact betwecen the Coast Renge batholith and
tho bedded rooknudips northeasterly parallel to the
follafion of ths intruded rocks, Thin parallelisn s
only approximate, however, as may be secn from the large
8111 that terminates on the ridge back of Mt, Juneau,
The tranaéreaélve nature of the mnin batholithio contaot
18 shown also by the gradual outting off of suooeésively
more westerly formations to the northwésfward. For example,
‘caat of Juneau the Coast Range batholith is soparated
from the Perseverance slate by soma 2 or 3 miles of Clark
Poak schist, yet only 15 miles northwest along the strike
of the bedded rooks the batholith lles agalnst tho Gasti-
ncaun volennioc group,

¥ithin the main mags of the batholith are numerous
bands of metamorphic rook, some several hundred feet wide

and thousands of feot long. The trend of these bands

18 the same as that of the bedded rocks awvay from the



batholith, namely northwect-southeast and dipping atecply
to the northeast., These large bands are oonaidefed to
be large undigestcd inoclusions, and all stages down to
hand-size incluslons can bovobaerved; The inclusions

are not ghown on the map for they are in the inaccessible
portions of the batholith vhere obsorvation of them has
been made only from the air,

. The gnelssold structure of the Coast Range batholith
parallels that of the bedded rocks and 1s most prominently
developed near the contact with the adjacent bedded rocks.
The gnelssoid atruqturo ranges from a fe7 hundred feet
thick to as much as 1 or 2 milea thiok, At soms places
1t 1s d3fficult, if not impossible, to distinguish the
gnelssioc igneous rock from the gnelsslo netamorphiec rook,
In part the gnelasib strucgture 18 a primary struéture
roréed during solidifiocation of the magma and in part
the result of dynamic metamorphism and grenitization of

the adjacent egdimenfé;

Lithology

The main Qoast Range batholith was carefully studied
in the Ketohikan and Wrangell distriot by the Wrights
(1c08, pp. 63<65), Thelr results are quoted belowt

"Although the composition of the Cosst Range grano-
diorites vary considerably from point to point, it 1s
desirsble to asocertain the approximate averago composition
of the entire mass. To this end seven typlocal specimens
¥ero selected from 4ifferent parta of the range. These
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speoimens were chosen with special regard to their abundence



and general distribution throughout the arca, abnormal
and rare types beilng disrcgarded altogether. Each of
these speocimens was studied in detall under the mioro- -
scope, and a caraful eatimate of the relative quantity
of cach mineral in the rock was made from the thin sec-
ticns by the Roslwal method, Although the values thus
obtained are necosscarily only first approxirations, thoy
reopregent roughly the general mineral content of the
Coast Ronge granodiorite.

. "The following average mineral composition was thus
obtalned:

Avorage mineral composition of the Coast Renge intrucive;

Quartz - cmmmeee= 19,4 Pyrite -- ——— 0.1
Orthoolagg «=—ww-we—-= 6,6 T4tanito w—mome=— ——— -1l.3
Andesine {AbggAn44)- 47.4 ° Ep1dote =—w——mm—m—macoae 3.6
Hornblende =—==—w-=we- 7,8 Chlorite w———mmmc—w=- -~ 0,1
Biotite D A0 @t @8 0 B0 T =B s = o 4B 11.6 ca101t0 - o S T et o s > D s B b - 0.1
Apatite --=w-—- == 0,8 Kaolln and ruscovite -- 0.8
Hagnetlite «~eccacea- 0,9 _

100,0

"The average speocific gravity, 2.77, voao deternincd
by welghing the hnnd speocinens in alr and then in water.

"From these data the avernge chemical composition
wag ocaloulnted by ascuming for the hornblende and bilotite
thae composition of like minerals from a similar rock
from Butte, lont,

Average chemlcal compositlion of the Coast Range intrusive,

Congtituent Per cent Molecular ratio
00 e - 61,0 v e ————— 1,017
Tio?_ - o v > 2 28 e e R 1.0 o a8 o P s ab o > e o 00013
Alo03 cevm e 17,0 womccecnna == 0,171
F0o03 ~wemmm e - 1.8 e -—— 0,010
FOOU v = 2.7 ecvmmmwewanew= 0,038
1710 S, e 0,1 mcccccmcmme——— 0,001

1 P 0 - P4 v - 0,080
CAO wvmm e ccena - 8,9 v~~memcnccmee= 0,123
[P0 J— ————————- 3,3 mmmmemme— e n,053
Ko mecemcccccmencaes 2,3 ~evemwoiea———— 0,024
|3 74 0 S ———— 0,9 womccc e 0,080
;ggs --------------- - 0,3 ~cmmemme ————— 0,002

-
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o
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"This chenionl and mineral oorpogltion places the
rook in the family of the quartz dlorites, of the type
tonalite acocording to the usual olassification, ®ee*

®*Tho amount of titanite is unusual and ia characteor-
iotlo of many of the Const Range intyrusivea, Ths hicghly
lustrvus, ¥ell-shiped orystals of this mineral glisten
in the sunlight and attraoct. ths attention of the rost
casupnl observer. Ths hornblende ococura usually in dark
prismatioc orystals, noticeable for the exocllent prismatio
oleavage and the lack of terninal faoces, LMany blotite
flokes are hexagonal and deep brown in transmitted 1light,
A few Tpatite orystals are visible to the unalded eye,
but this mineral ococurs generally in fine hexngonal cryo-
tals of miocroscopic dimensions. Pale~green veinlets of
secondary epidote, whioch follow fraoture planes in the
granodiorite, are not rare. . L

- %Those even-grained rocks usually have the normal,
sharply definoed, granitold texture, Ilowever, gradations ,
to holoqryatalline porphyritiv phases, due to the superlor
developnent of the feldspars, occur, Gnelssio struoture

18 corron near the weatern rargin of the Conat Range -,
belt,’ In some placecs the development of gnelasic struc-
ture in the granite has been 5o far advanced and the
reorystallization of the neighboring invaded sediments

to gnelss has been so thorougn that 4t 1o diffioult to
define the precise limits of the original intrusive granite.*

Buddington (Buddington and Chapin, 1929{ pPP. 210-212)
gives the following roculta of a corcpoaite snmple of 14
spooimena from the western part of tho Coaat Range bath-
olithg | | ' | |

Chemical analysis of OOmpobito eampio of quartz dlor1%§

- (J. o, Fairohild, analyst) o

8109 evecmwcmmvmeviomae 50,88
AL o0 wmswmmmmmnmmmmenae 16,18
Fo 3 - - 1.?&
Feb o e B
HGO —mrmemmmm e cmommme= 2,88
CnO L b asnanand g 5026
nago D CCE A P s @b - A o GNP AP 3.40 '
? had e ded ol sk 4 - e e 40 s e 2. 62
S0w - = - 0,04
B : oA e W w = . - 0.82
T 02 bttt 0.26
- - o. 6
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The approxinate mineral ocomponition as detormined 79
by Buddington (Buddington and Chapin, 1829, p, 212) of
ocertain rooks from tho Coast Range b&xthollfh, 18 given
balowy |

Averange mineral oompoéition of Coast
Rangoe batholith in goutheastern Alanka

©
) ' o E?n
2 E s, 316
o o o 2 o ]
] ﬁ L g o 0 ©
g E 5 § 23 s¢
S & a & o <H
© Avorago of 21 specimens from west , : :
border of Conot Rango.batholith, §4 11 12 20 2 1¢
Averago of 4 epcocinena, hornblende -
and blotite approximately equal, 69 10% 8%19 1 2
Avorage of b speocimensy hornblende
in excess of blotite, - B42 18 7 19 3, 1%
Averago of 8 gpeolmens] blotite : ,
in excoas of hornblende, 69 3 12 23 2 1

_ Avernge of 2 hignly ferromagnesian

specinens; hornblende in excess T
of blotite, - 44222 14 18 - 1%

Averege of 3 highly ferromagnesian

specimens blotite in exceas of : S
horndlende, ' 43%12 22 19 2 1%

Tha data rocorded above pertain only to the south-
w'ost':em border of the southern part of tho Codat Range
batholith in southeastern Alaska, However, in the abgence
of opecific data to tho contrary thoy are belleved to 59
represcntative of the northern parf of tha batholith,

In tho Juneau area thé prinoipal rock type of the

~ Coast Range batholith 18 quartz dlorite conaisting of
oonrsc-grained plagioclnse, quar_tz, biotife, and horn-

blende} the ront charaoterietio acocoassory miﬁeral is



sphenc €o
yollow» % and the other acoessory minerals are
apatite, pyrite, and magnetite, In the maln part of the
batholith away from the gnoissio borders the quartz diorite
18 remarkadbly frogh and unaltercd, Tho plagioolanq wnich
oorprises about 60 per oent of the roock, ronges fron
AbsoAngs 0 AbngAna, and averages about AbgoAngop quarts
comprises about 20 per cent of the rook and hornblende
and blotite together with thi) accessory minerals corprice
the remalining 20 per ocent of the rock,

In tho gnelsslo phases and in some of the largor
8111s that oross Granite Creek. the ocataclnstioc nature
of tho rook 18 readlly apparcnt in the hand epecimen,
The most prominent cataoclastioc featuro is the augen charaoter
of tho feldspars which under the mloroscope are sgcen to
have thelir oorherei:o'rushod end to be inbedded in a mosalo
of gi‘anular quartz, The blotite 18 arranged in a fnshion
to appear to wrap around the feldgpar au-gen. _

fgome of‘ the variants of the Consnt Range intrusive
aro vell mvaaléd in the three cutlying eills that oross
Granite Croek, Tho outercoat, oy numbem one, sill is
about 300 feot w'ida. The central portion of the sill
has n granitoid %texturo whoreas near the borders it is in-
orcaéingly gneissold in such a manner that 1% 18 irpoasible
to dotermine the plnoe vhoro thonintrﬂaglvo rcok endg and
the Clarik Peak schiot begina.. Tﬁ”éwrocx is an alter'ed
bilotite-quartz~monzonite composed of approximately 28

per cent of quartz, 35-40 por ocnt of orthoclase, 25 per
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ocent of olinozolsite, with the remainder about equally
divided between plagilooclase, blotite, and ohlorite, nnd
vith ninor nocessorico of apntite and titanite. Clino-
zolsite has obviously been derived from plagloolane,

The middle, or number two, 8111 is about 1800 feet
wide; it terminates to the northwent on the ridge dbnok
of Mt, Juneau, It 1@ a gnelssold biotite~-quartz monzo-
nite with well-developed feldspar augen, The augen nre
ortloolase, with orushed corners and edges, in a ground-
mass of quartz and plagloolase (AbggAngg). The lattor
18 considerably altersd to olinozoisite, The accescory
minerals, in additiocn to biotite, are hornblende, titanite
and apatitoe.

The inner, or number three, s1ll 1s about 700 fect

~widae, Its borders are sharply defined and 1t does not
' have the gneidooid toxture that the other s1lls have.

It iaa hérnblende-qunrtz monzonite nnd is very fresh
appearing, cormletely lacking the oonspiououé amnounts of
0linozoisite present in tho other sills. It obviounly
haa not suffercd the dynenlo mot§morphlem th~t the other
81118 have., In addition to hornblende the other acces:ory
ninecrals are titanita, pyrite, end apatite. A

Origin

i el e1d “Folution s prove beysnd any. doubtithat.the... . ...
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Coast Rnngo batholith 18 intrunsive into the bedded rocks
lying to the southreat of the batholith, It is equally -
obvioun.thnt the batholith has stopod and raplaced iargo
quantitiea of the invaéed sodiments, Tho prosenca of
thounands of inolusicns of gneiss and schist, both large
and omall within the batholith, and the overall transe
gresasive chargoter of the southwes® contaot all attest
to the Aleplnoement and replacement by the batholith of
enormous amounts of scdimentary material...

Tho intrusion of the batholith, at lcant during part
of the process, vas acoompanied by sirong dynamic forces
wiioh resulted not ohly in matarorphisa of tﬁe invaded
sedinents but also the development of'gnelosié struoture
in the nenrly completoly concolidatsd batholith., Tho author
balloves the borderihg gnelssio faqiea of tho batﬂolith
arg due to dynamlo stresces and not due to flow ﬁithin"'
tﬂe bhthollth; The widespread cataolastio offeats within
the gnelanic border phases of tho Coast Range batholith
1ndion€e that oricnted forogsa pésvailed,during emplace=
nent of the batholith and gong of tho lnrzs rolated cille, -

_ Age |
Within the Juneau area thero aro no cpcoifio data

on vhich to doternino tho ago of the Conot Rango batholith.
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Tho batholith 1intrudes the Clark Poak gohiot, Pornevorancs

slato, and the Oastineau volonrnio group, and obviounly
10 younger than these rocks. As disocugpoed in othor
sections of this rcport tho Oqstineau volcanio group is
Upper Triagscio

on gong of the islands of southeastorn Alaska 1t 1o
znown- that some of the batholithic ond atock-like intrucive
rocls, lithologionlly simillar to the Coast Range batholith,
aro CQflnitely oldor than Eocene (Buddington ana Chapin,
1929, p. 252), On Chichagof Islend, Overbeck (1919, pp.
}00—113)'deodr1bes intrusives that dut fossiliferous rocks
of Upper Juransle sge, Buddington (Buddington and ChApiﬁ,
1929, p. 253) states that hes

nans 49 convinced that on Admdralty Island intrusions

of the Coast Range type ocut beds which, where not mota-
norphoged,carry the foscid Aucella oraasioollia and which

_are thorefore ‘probably of lowor Crotaceous age.®

In the Hyder distriot there definitely are tvo porioda
of intrusion (Buddington, 1929, pp. 22-33). Tho older
tntrusive, the Texas Creek bathollth intrudes the Hazolton
sories of known Jurassie age, and 1s 1n'turn intruded by
the Hyder and Boundary batholiths.

It scens reaeonnblo to assuma .that muoh of the GCoaat
anno bntholith 18 n composite bntholith nade up of igneous
nntertal intruded at various tines, Thus in onalplnoo "

a particular intrusion may be lipper Juracsio and at another-

“Lover Cretaoocous.



Buddington (Buddington and Chapln, 1929, p. 252)
“riteos as follows with rospoot to the age of the Coast
R~nge batholitn 1in necarby Britieh Columbiag

To the northeast on the eaat pide of ths dbatholith
in the Whitchorse distriot, Yukon Territory, the intrusive
rocks are reported by CJookfield (Cookfleld and Bell, 19286,
pp., 32-33) to out rooks of Middle Jurassic age and %heroforo
to bo probably of Uppor Jurassic age or later. . Hanson
(1924, pe. 37) reports that on the east sido of the brtholith,
in pritich Columbla, between Jkeena River and 8tevart, the
Coast Range batholith intrudes tho Hazelton group (Juraassio)
but does not intrude the Bkecna (Lover Cretaceous) seriea,
He enyst 'It 18 therefore probnbly mainly of Upper
Jurassic age, but parts of the batholith may be of later
ago.' Dolmnge (1928, p, 1€61), in dcsoribing tho Tntlae
Bella Coola erea, writess VIn Taceko Lako Glstriot what
apnears to be the main Coast Rango batholith ocuts a thick
sorios of coarse fragnental volc-nic rocis in which tho
writer found plant remains, determined by E, W, Berry
to e of Crotaoeous sge. *%2? This evidence proves that
this part at least of the batholith 1s younger than tho
lowgst Cretaceous, and the evidence found in Tatlayoko
Lake, Taseko Lake, and Bridge River districta strongly
suizents thet nuch of the eastern part of the bathollith
{3 of postbasal Lower Crotnoeous,' Cairnes (1924, pn.
71-77, 89=105) sguggests that at the southeastern part of
tho batholith, on the castern border, there are intruslons
of two ngeas, Masses of intrusive rocks that cut provable
Jurasale beds are reported by him to be overlain une
oonformably by beds of Lower Cretaceous age, and the Lower
Cro“nceous beds are in turn ocut by. intruslons of pree
Tertiary age. On Vancouver Island the Mesozolo intruslive
ro0’0 gre Xnown definitely to be older than Upper Crcta-
0GOoUn, _ . :

In summarf it may be sald thné in southcastern Alasghka
all) indications are that the intrﬁsivcs of the Const Pange
batholith nay be Lover Crctaocbus in age,.but'thnt on ihe
0ngt s1de of the batholith in Conada the indleations point

to both an Upper Jurassio and Lower Cretaccous age.
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HORNBLENT ITE

Gencernl feantures

Hornblendito occurs only in a single sill that orops
out anlong the Gastineau Channel shore of Douglas Island,

It forms the.hanglng~WO11 of goms of the frea¢we11 ore
deposits., It ia.anut 3 nlles long and averages about
250 feot thick, although in one place it attaina a thick-
neecs of aas much as 700 feet. |

Striotly gpeaking the rock 1s a hornblende dlorite,
although in places, particularly near 1te'aouthenst.end,
1t oontains moétly horndblende, and is prOperly'termed a
hornblendite., Because it was expoéed in the Treadwell
nincs where it 18 truely a hornblendite, thnt term has
loocally been applied §o the entire sill,

The t;xture rnngoé from coarse orystals, 2 and 3
inches long, fo fine~grained schistose materini.j Hbrhn,
blende s the most prominant mineralj in places auglite
attains eeoondary importance, and in other placna oligoolace
attnins secondary 1mportanoo. The hornblendo 18 dark groen
and ecConﬂary after auglte, vngnetita 18 a ocommon accor=—
aory end at places forms as much as ﬁo per cent of the rock.
Titanite and apatite are othor accesaories, ‘ ‘

The sohistose appearanco of much of the rook indicatoa

that 1t was intruded prior to the recglonal metamorphica of

the Coast Range orogeny.
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META-GABBRO SILL3

Distribution and Charactor

Meta-gabbro ollla are confined aluost exclusively to
the Porooverancde slete formatlon, although a fow have boen
recognized in the underlylng'Géotlneau volcanioc group. 7Two
prinoipal typos of rock, both inoluded under the term meta=-
gabbro, are racognized, nanaely "brown" end "green". The
briowvn mota-gabbro ia a hydrotharmélly altored phase of the
green meta=-gabbro, and is invuriably associated with quarts
velns and ore shoots., Thoe relationshlp of brown to green
meta-gabbfo 18 dlecussed elsewhiere in this report under the
heading "wall-rock altoration”s '

The meta-éabbro #1lls may be equally abundent within
the Gastincau volcanic group as in the Persgeverance slato,
but if so they have not boon reooanlzqd. Tanelir outward
appearance 1s 80 almllar to moét of the rock assemblage of
the Gaotineau volcanlo group that recosﬁition would be ex-
trecely diffioults | |

In general thne mot&-g&bbroiﬁodios have a 8ill-likse
shapeo ranging fron a fev inches thlick and two or threo
foet’long to large naspos a thouyend feat, thick at the
conter and whooe'projootions éxteéd for at lesnt a mlle
awvay froa the centor. . . .

The greon meta=gabbro 1s typidally a ncdium éé 03139
grained anphibolite conslisting of bleded crystals of groen
hormblende in a less conspliouous groundaass of granular

plasioolaae. The rook 13 typi&#lly achistbso. excep?d where
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1t 15 converted to brown motn-grbdbro and the achistooity la

dcatruyed by the mineralogloenl changos.

A3 tho prefixz "neta® Liplios the gabdro s1lls havo undere
gome Dotamorphien from an orliginal rook prosumed to have been'
a gabbro to the groen achlgtosne meta-gubbro or amphibolite,
Tho motamorphisa is prenumed to be part of the same régional
dynando nctamorpnism that was caused by the 1ntrusion of tho
Coaat Nonge batholith,

Relation to othar formntioﬁa

Tho neta~gabbro 81lls wore thought by sone not to be
in4rusive at all, but inatoad %o be lrva flows lald dotm
during soiimentation of the ?erseveranoo glate., At most
places the wnlls of the mota-gabbro bodies are parallel
%o the oleavage and bedding of the enoloaing'elatos.' At
a’ fov places, however, the intrusive naturg of the riota-
gﬁbbro 81118 18 readily apparent. Sbme of the meta-zabbro
boties, instead of being sill-liko, as is the genernl_oacé,-
aro irregulay, Jagoed, necoka and pluga}corrécpondihg to no
bo#dily—GQGOribed shape, Tha2ae bodies cut across bedling
and ere olearly intrusive. At a-fow plaOeé, particularly
neaf.;ho ends of sills tho slate§ aro orurpled and olose
folded from mloroascoplo size to folds 6 or 8 inches in wavee-
lengzth, indicating thnt the enclosing slates were pladtio'
at time of inirusion. At still other places thin (onc-

fourth to 2 incnes wide) sheets of meta-gabbro interfinger



vith equally thin tands of slato. Contaot offects, other
than tho orunmpling at tho ends of bodles, are genorally
lackinge. K£ nost only & molvago 2 or 3 inohei thick of
hornfols surrounds the neta-gabbro bodicsy at nany placda
this solvage is lackinges Thua, the evidenco of the in-
trusive nature of tho meta=-gabbro bodies 18 meager, but
what ovidonco thero 1s 18 indontrovortable and indicates
that the neta-gabbro bodles are intrusive,
~' Except for a fow raro cages inolusions of Psrsoverande

elqﬁe are not found within the meta-gabbro bodles, The .
nota-gabbro bodies apparently tho shoved thelr way 1nt§
the Porsoveranco slate, pushing asido ahd orzapling the
country roci.

The wneta~gabbro bodiea are spatlially closecly related
%o the gold depositn of the Alaska-Juncau lode systems
Most of the ore bodles and ore shoots are to be found ét
tho ond or prong of a mata-gabbro body, in both the meta-
gabbro and the surroundingvslate. Fo ore shoots are found

ih the massive portlons of neta=-gabbro,

Lithology

gresn metoe-gabbrqt Thoe typlcal green meta-gabbro 18

a mediua to coarse-gralned, hard, schlotose sapnibolite
consisting of green amphitole in & groundmass of pl&gxé;
oclases The schistose strusture 1s dua to a orude parallol-

ismn of the bladed emphibole orystalse



Tho typleal green pota-cibdro conmslsts of sbout 50 per cent of
dark green anhodral horahlende crystals polkolitically encleoirg,
exall anhodral grains of quarts ﬁ,auchamngras to irdicate
that during matemorpidsn the hormdlende cryateals civeloped somd of
the quartsz crystals, The hornblende of the grecn rata-cabbro 1s
Pergosite, a varlety of ‘ho:mblende alightly lover in irca content

. than mecst hornblerde, - | '

__ The material interstitial to hornblende 1s fino-grained quaris, .
plagicelase, and solaite with the accessoriea, fagnotite and apatite.
Apatite 15 essocloted vith quarta ead zoisits whorees magnotiis 1s
invariably either within hormblords o e.cﬁ_aeent to 1t. The
pPlagloclage is wdwirmed ard can be dtstinguished fron quarts ca the
baais of reﬁ'éctive irdsx, Tho irdex of refractica fndleates the
plagzioclase is andesins, |

Brovn matargabbrot Brown meta—gabbro 13 the results of the
acticn on green meta~gabbro of hydrothermal solutfons that ezamated
from quarts veins, Thoproceﬁaee involved in the e¢hange from green
~ta broun psta-gablro are discussed wnder ths keading ™wall-reck
aJ.teration" elseyhora In this ropcert,.

. Brounmta,—gﬂbbrois mcdaimtmﬁralyofqmﬁz, .
brown botite and chlorita, Biahite is tre x*cst comspicuous nireral
erd 1s resporsidle fcrthamtybvmappcamcaoftbocu%mp
acd the bronsy toma when freshly bmm Browa mt;—gabbro ctarastor-
mumm 1s nen-sehlatoss, in '
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splto of the faot that grecn mata-gabbro from which it
was dorived 1s schistose, Apparently ths bilotite 4id

not orystallize under oconditions of 4Aiffercntial preasure,

Aée

Tho ceta—gabbré 811la aro boelioved to be of igneous
origin, and to have been intruded esubsequent to tho deo=-
position of the Peraeverancé slate and Clark Peak echist;
and prior to the intrusion of the Coast Range batholith,
~ The schistosity within thes mota-gabbro bodies 1s thought
to have been doveloped during tne regional metamorphisnm
attendant with the Coast Rango orogeny, Thus the age
of tho nata-gabdbro is somevwhere between Upper Triassio

and Uppor Jurasale-Lower Cretaccous.

ALBITE-MICA SCHIST

General featuros

The rooka.of thias type ocouyr in large bodies in two
placcas, Oneo of the placcas iag in the Peraoverance ground
on tho northwest slope of tho Gastincau Peak-iit, Roberte-
Shocp lountain divido whero one largo sill and several
sualler eillas orop out on the surface and ars {pund undore
sroﬁnd. The otho?'plaﬁe is on the southcast slope of.
Shoep Uouatain whore a singlo large sill orops out,

Tha largéé% 6111 in tho Pernoveransq ground ia adbout.
| 3,200 feot long and 100 %o 200 feat wide. Tha sill on



tho eouthcast flank of Bhoep Vountaln is nearly 4,000
feot long and tapers from €00 feet wide necar its southe
oaot end to about 100 fcet wido at its northwest pnd.'

The albltc-mioca schist bodles are massively schiatooo,
OOarée-grained intrusive rooks composed of about 70 pér
oent of albite, 20 per cent of mica (both biotite and
nuéoovita), and 10 per cent of acosssory minerala magiec-
tite, rutile, apatite, and tourmaline,

The rock has been thorouvghly albitizoq by pervading
solutions, some of which have affected the surrounding
sedinenta 8o that thoy too are albitized snd are Aifficult-
ly distinguishcd fron ths near by igneooua roock,

The albite-mioca schist sills are fourd onli within
‘the Perseveranoe slate formation, They possibly ocour
within other formations, but 1t is doubtful if they @o
:for the albite-mica sohist is a distinot and easily rsocog-
nized rock type,. The outerop pattern of_the alﬁité-mica'
sochist bgdiea indiocate then to bo intrusivs rooks, Tﬁeir
orude schistosity indioales that thoy wera intruded prior
of éurihg the reglonal netamorphiasm and orogeny that took
place in southenstern Alacka during late Juragsic or early

crotaoeous tine.

Lithology

Tha typicnl albite-ntca schist 18 a schistose rook
composed of about 70 per ocnt of albito, 20 per cent of



ploa (both magoovite z;na biotite), aond 10 pér occnt of
eocoencory MnoMa. . o ) ' o

Albito coours as lentioulaxi ©AB36S8 'ab;)ut‘llla of an -
inch eoroga thnt have rinute dust-liko inclusiona paml-
leling tho long axis of the albite lentioloa. 'rho whole
‘appearance of the aldite is of having beon squeozed or
to hmre oryntallizod under oonditlona of diftorential
proauure.‘ A.lbito was tho lust nineml to oryatall!zo a.nd
lnoludon the dust partlolee provioualy orystalllzed. 7
Considerable fing serioite 1s soattored within tho o.lbito
and 13 oriented parallel to the aohistosity.

'rhe pica ninerals, biotite and nmaoovito. ‘coours in
about equal amounts in the albitc«mica aohiot. Thoy coour
as ezall platea mndo:aly orientcd within tho roock and quite
»obvioualy crystallized prior to alblte aa albito onvelopea L

- .~

the emller mioca Orystals. s
The accessory minerals aro rutile, npatite, mgmtite, .
pymmotlto, tourmaline, zoialte, caloite, nnd quart _Hot_
a1l thin sootions of the ruck chow all of theso aococsory _.
minomlax it is pmsumed thad. thoy are not universally pro~' )
scnt throughout tho albite«mien sohiet.' 'i‘oumanno, :oleito, .
Loalclte, and quartz aro obviouuly cacondary sanarala formed
and introduced with the colutions that aibitized tho i-ook.
The magﬂetite ocourrcnoo is nomwhat unumml an 1% ‘oocours
as tiny needlee mndomly oricnted thx*oughout the rock.“
Quartz ocours as tiny veinlota whioh out aorosa the eohiat-
onity of tho rook, Much of the albi?.e-mica sohiat 13 not



silicified at al1,

DIORITE PORPHYRY
General features

Diorite-porphyry sills orop out within the Treadwell
slate on Douglaa Island and to tho northwost in the E:igle
River ro{;ion. They occur ag long, thin anla parallol
to the regional olemmga and beddlng. i Thoy may be as
much as aa\reml miles long and geveral hundred feet thiok,

The diorita porphyry 31113 ire aaid to lntrudo the
‘rroadwell ore bodies and henoe be youngor than those de-
posits; othsrs have satd that the Treadwoll deposits
Lmerely repreeent a minoralized phaso of the diorite pore
;r;p?wnr. It 1s not within the scope of this report to die-
:ﬁouas»thia'ifeatum.v Howevor, 4t at;buld be pointed out
that the dlorite porphyry is not foliated and has noticce
ably obliterated the 91aty‘ol'<_aav::.go of the enolosing rooks.

Thess two faots adequatoly demonstrate that the dlorite .
porphyry sills aro younger than the regimai"netamomhiom
asnoolated with the Coast Range orogenys

' The alorite porphyry s finc-grained and atstinotly
:'Dorphyritio. Tho phenoorycte aro oligoolaso and hom«-
‘dblende, with the formor dominating. The grmmdmné ia
finc-gratned and gonerally 1ight colorcd, GChillephasos
as cuch as 2 or 3 foot wido are diotinot and commong they

are darkx colored, ‘and $n places contain glassy quarts

Phenoorystsa,



The 81118 are easily recognized for thoy have a
charnoteristio appearnnce due to thoir 1ight color and

lock of metarorphisn,

ALASKITE AND BASALTIG DIKES AND SILLS
General featuros '

These two ocontrasting typea of intrusives are the
youngest known ocneolidated rockq‘in.tho Junéau‘nrca and
are the only intrusives that oxhibit any tenécncy to.out .
aoross regional struotures, MNona2 nf them_hae been mata-
morphoged nor minoralized by the gold-benring solutions
in spite of tha faot that many of them are known in btoth
the Treadwoll and Alaska-Juneau lode systens, Tho soveral
baanltio dikes in the Alaska-Juneau mine cut aoross Billver

Bow rault and havo fot been.offoet by the movement along
.the fault. '

Mkes and sills of thesa tvwo oontrasting types, pare .
'tuou“arly of'the bacaltie type are videsprvad throughout
southeastern Alasgka, althqugh.not partioularly abundant,
On tho esouth end of Admiralty Ioland daealtie dikeo cut
Eoocne rocka,. and beoauso of thia-faoé'it 1s conoluded
‘that 11 basaltle Alkes in couthoastern Alacka are Tertla=
fy. The writer knows of no evidence to thé_qonfrarv.VA ’

gpencor (1508, pe 19) hag dogorided.the gsnéral 11the
ology of the baecaltio dlkes, ao £ollaust

" . Ygaveral snall Adikes of darkeoolored rcok oroasoutting
the Vurious tormatibn- havo baen noted ln tha violnity of



Juncau, In the vorikings of the Alacika-Junean mine in
Gold Creck thres parallel dikes of diabase averaging adbout
8 fcot in wldth wore noted, Ths rook has a finc-grained -
diabasio texture and consiets of greatly decomnoped foll-
agnr, probably labradorite, togothor with bagaltio horne
blende partly altered to uralite, uUagnetito cocurs in
‘digocalnated giraine,® : hy .

Only one Alagkite 8111 has boon found in the immodie
ato viocinity of tho AlaokcoJungau lode systen, This
occura as a long plll extending at lcast firom Gold CroeXx *
to Balmon Creek, It &8 about 8 feet vide, It is noarly
vhito in color and oconsists of a felalo groundriass with
phenoorysta of quartz and musocovite. It 48 virtually
vold of dark minorals,

5

UNCOiISOLIDATED ROCKS

‘Throughout the Juneau arca Aro nany differcent typoas of
unsoncolidated surfece materials of small arcal oxtcnt,
Recent glaciation has removed most of the products of
rook weathering and without exccption ali‘or the proscnt
surfnoe qateriai 1s the product of glacial condifions or
of products deposited oince placiation. All material
forﬁed by roock decay ainee'Cretaoeoua_tims and prioé to
tho %oe aée, has been removed or reworked by glaclal 1oc0.

The unsonsolidated rook deposita in the Juneau arca.
Qay be grouped into four rain groupst glaqiél depoaits,
beaoh de§oa1tu, 2lluvial dcposits, and landalide depoaitn.
‘ In somé casea it is not possible to differcntiate the
particular type of dapoaif. Beach deposits, for example,

95



nay bo. roadily oonfuééd wtth glaoinl %111 or landolide

matortol, - : |
o attempt has bocn nado to outline ths n“ny arcas .

of unscneolidated reoks on tha aococnnnying goolo;io EADe

. Only the largest arcas ard deplotcd.

Glaocial dcpouitn

In tho Juneau arca tho @.tmial acpoaite oonsiot
only of lateral and grannd toraiﬂe (till), At nearby
_uendenhall Glacier aro nunerous rucoaaicnal moralnea,
but no whero vichin tho Juncau area ara thoro recognicable
recoeasional or toruilnal rorelneas. Typos of glnoinl dc»
ponitsa other'thaﬁ gfouﬁd roralne nay bo prescnt within
the arca chown on the geologlo map, but if go thoy have
not becn rocognized, Ground moralnaes s found only at
altitudea below about ong thousand fgof and only on rolas
tively flat arcas, Tho lack of glaoial rovaine nbove
about one thousund feet 18 caused by tha oteeﬁ glopas
‘above this altitude on vhich 1t 1s inpesoible for ropalnal -
material.to oling totha?mduntéings;dés. Ail of tho ridge
énd rounftain tops in the Junaqu_nroa vory glaolated, but,
the rost reocnt valley glealwrs only attained en altitude
| of about 2 500 feet vhers they eatcrad Castincau Chonnale
Oonaequently the ridze end mcuntain tops above the anley
glaelera'were exposed above the lce for a rush g?eater .
tine than vero the valloy plcpes and bottoma. NKorainal



depocits that may have been ﬁ}oaent on the ridge and poune
tain topa have lcng since beon eroded avway. ‘

" The typloal ground and latoral rorainal material
consipts of bouldora cnd cobbles, some rounded and gome
° not,Acdbedded in a blue-gray gleoinl flour, Xt is com
pletoly ungsorted, On tho basla of phyaslenl chavactora
alone 1% is d}fflcult to dlstingﬁiéh coraine from beach
deposites end sowme lendslide mntgriul. |

Beach deposite

Beach-depoait aro widecpread and a £ost oonsplouous

"~ featuro in the Juncau area. Prascat-day biaches oxteand
all along Gastineau Channel, being several hiadrcd feot
wide in tho northvest part of ths area and only a few
tens of feet wido in the southcast part.

| . Flevated beaches, s&ﬁa a8 muoh us €00 foot above
prosent gea level, have been found in the Geatincou Chone
nol area, The rogt concpioucua olevated boaoh 146 adboud |
60 foot atove eea level and 1g nearl} overywiers preecind,
The receder 10 rorerrwdito a roport by Tucnhofol (1962)
for a descriptica of olevated beachea in the Juncau arcae

The naterinl of both the elevated and prescnt-Jay

beaches e dorived from two eourcaéx nately tha eea-0lif?

/4

and glnoial rmoreinsa, Glaolel‘morainé fia by far tha princie

pal contributor ond virtuslly a1l of the beacﬁea orn only
‘be 81stingulched from glaoial woraine by tho pranenca of
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marine chella erbcdded in glaocial flour, The shells are

all very woll presorved and are 1dentical with cpecies
1iving today in tho ooaotal wators.

. Beach dgposita’ ara gcncrnlly unotratified and appear
to have been but little rowrorikcd by the sea, Oﬂly the
prescnt-day dbeach a8 a pronincnt tOpOgrﬁphao featurb.

"Alluvisl 4cposits

Aliuviél'dcpoaita of cand, s81l%, and grnvol aro
widoly distrituted along tha velley tottons of the princie
pal atfeama, guch as Cold, Ealron, and €hgop Oroeeksg, and
to a leasser oxtcnt in the valley totltonn of the atrcang
on Douglas Ieland. The roa% exteﬁéive alluvial deponits
ara found in the form of deltas at tho routh of the larger
~ 8treana and in' the soveral basina of the otrean vallcys,

The Aoltalo deponito aro the largest of tﬁe alluvial
depositgiand gona. corprica deposita contalining nilllong -
of cuble: yards of eaterinl. Tho largost dolta dcpoosits
in the arca ghova on plnto are at tho riouths of Gold and
8alrcon oreska, At both of theae localitios ar9 olevated
as woll‘ae.preauntnday deltas, Thg 01078%8& doltas attaln
a maximum altitude of about 200 feét and'ars deoply erodcd
'lana only remnants romaln, " who materiale eroded\fron ;na‘
' uplifted doltas how comprise muh of the dcbris in the -
A‘Prﬁsent—day aoltas. ‘ |



“ho Goltas of Gold and 8alrecn orecks aro corpogod
of woll—wachod ‘and woll-sorted scnds and gravels, The
uplifted Qoltas ocnotitute a velusble scurco of ennd and

gravel for oongtruotiocn and ro:;d ’ounaing purpouea in tho
local cormunity,

A1l of the go-callcd baocing in tho arca have o bottom
£111 of gravol and gnonde Tho bagins are nearly levol
arcag in tho strean profile and are charnotoristio of all
but the largor strcans of gouthoastern Alacia, In ofd-
dition to the strecan depositecd mterlale in tho basin
thero ia ocnsiderable 1andalido mterial from tho ade
Jaocent alopoa. Tho e::avola of the baaina on Gold Greeﬁ |
have all beon woriked in the pacst as plaeo dgpcaitn. tug
only in Bilver Bcw Basin 444 tho gravels contain guffiofent i
gold to bYe vorked sueoaaerully. This type of alluvinl

" _deposit is made possible by tha presence of fock basina =

formed by the gleocior that fox*"'erly occupled aaoh vﬂley
tributary to Gaotineau C‘nannel.

Y - - L R

~ Lendolide d;poaits

. Land‘aliadas are 'px‘omi‘nent.fgamrea' in the"JQneau arcas
2. Thoy occus on stecp slopes particularly in »the epring and ‘
'£all of the yoar when the ground beconas saturatea vitn‘ |

.© water, Prominent goars mar the stecp alcpes v;@re paat

_Bli.c"oe have caacadod down, remving all vegetatioa twoa



o gcologloally speakings then it follows that
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8lidos agp tho msln agont of rock tanDPOP‘ and

erosion in the ‘Juneau area todaye Thoy oontaln vegota=

tion, 68N, uator, goll, norainal natorialy end blocke

of bedrock looaencd by frecaing and thawing elond frao=

tures in the bedrooke

Landslides contribute most of the dotrital materlal

to th°.9r°9°“t‘dﬂy stpeano, and are tho gource for noot
of the matorial now doposited in the J1uvial dopositos

[

SIEMARY, OF AGE RELATION3HIPS

The ago of the rockd {n the Junesu ared has beon

Aalacusascd and spooulated on by soversl writorss Tne

evidcnca bearing on the age of the rocka 18 vory meagro

and inconclusivde
) The only foasils fourd in any of the rockao of the
Juneau area wers found by Spencer and Eakin in 1916

(sce page €0)e They were 001100ted proa a narro¥ slate

" band within the Gastinecau volcanio group nesr thelr

northeastern edoe and wera ldentified a8 upper Triasslce.

1f, as sceas rcagonable to presuads the entlre posenblago

aof volcanlo anatorial ropresented by tho Gastinasy vol=

canlo group accuaulated during a relatively'short time,

the entire

Gastineau gihp 38 Upper Triasclc in agse

Bocause fosdils have not been fourd 1B any of the

other rooka of the Juneau'area, all 1n£qrenncb es %O
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their age must be based on correlations with similapr

rocks of neighboring locallties. HKowever, correlations
bosed on similar lithology &re hazardous and must bo done
with care, partiocularly with the rocks of southeastern
Alagka, which are 5o similar in lithology and yet are
widely difforent in &ga,

The #rights (1908. Pe 55) roport that in 1505 K. M.
x1ndle found spcocimens of Productug arf, P.Agruenewaldtx

Krot. in alteraed linmestons noar the taso of a slate~

graonstone band at Taku Harbor 25 mlles southecast of .

Juneau, These speoimena indicate a Pennsylvenian (the’

Uppor Carboniferous of ths Wrights) age for the ‘rodks

~at thls pointe. Spencer (1506, ppe 9-21), on the basis

of fossils fournd at Taku Harbor, rogarded all of the

" rocks in the Juneau Areg as Paleozolce. Hovever, the

. later discovery of Triacsic fossils in tha Gastinceu

group invalidates, in part at least, Spcncor's correlation.

However, unbii the stratigraphlic end structural relation-

ships of tha limestona, frea which the Penbsylﬁanian |

fosails wore collected, are detaoruined with respesct Lo

the rocks equivalent tb those at Juneay, the assigrent
of Ponnéylvanlan ege to any of the rocks in the Juneau

.- area muet be resarded meroly as & poaaibllity end not

as a probabllity. At preeent 1% ie not known it any
*"or the Pannsylvanlan rooks extend north of Teku Inlat.
xnopr (1912. p. 18) has deaoribad the liaentone at Taku

~ .

Barbor aa rollowaz



102
"The fossiliforous beds conaist of blulsh-gray to
nearly black marbles, interstratifiod with welded lime-
stone brgoolas. - The calcarcous rooxa ara assoclated
with phyllite and grecn schisto, shovwing an abundant
developacnt of micaceous mlnoralo. A fovw miles farthor
south, at Linestone Inlet, ore a series of surface vOl-®
oanic rocks - amygdalolds and breccias = which are roughly
schistose and show finely disseninated blotitoe on tholr
foliation planess llotable emong these 1s a porphyry
choving promincnt tabuler phenosrysts of feoldsparj ex-~
anined microacoploally,. thoy pove to be microoline
mioroparthite phenoorysts embedded in a trachytoidal
groundmass of albite laths interspersed with considorable
flaky blotite." | _
Knopf conoludes that the known Penﬁsyivanian strata
are much more highly metanorphosed and different in
- 1l1thologio character than any of the slate-groenstone
rocks of the Juneeu area and cbnsaquontly the Carbonifor=
ous strata at Taku larbor do not extend to Juncaue Tho
writer takes watoile exception to Knopf's reasoning that
the difference in metamorphisa and 1ithologle charaocter
~of the rocks in tho two localities are gaquate evidenadd
for prosuming that the Ponnsylvanian rocks do not oxtond -
Lo Juneau, chreé'of netanorphian hay be a funation Of
age of the rooks in queaﬁion. but it also may bs & func=
tion of tha nearness and susceptibility of the particular
. rook to the forces and procoases produsing the noteaor
;fphxea. Thua the alleged mfro highly netamorp&io charaocter
of the Telku aarbox- rocks may bo tho rosult of thoso rooks
o occupying a poaitlon in relation t.o the Coast nanan
Eéhathollth that was more tavorable tor aetamorphiaao4
:?;AIthough the author has not aeen the rooka in quea‘ion

P at mku naz-box- and Llneatono Inlef.. he uun:m thers 10



103
oconsiderable similarity betwoen parts of tho Gastinoau

voleanie group and the volcanloa described by Knopf at
Linocatone Iniot; Tha author does not wioh to imply that
the Pennsylvanian rocke'aﬁ Taku Harbor do oxtend to Juneau -
he marely wishes to point out that tho.quoation 6: vhether
thore are Paleozolic roocka in tho Juncau area is still ‘
unansworod .

The only other ngarby locallity whero fossils have
bean found 1a at Dornara Eaye Knopf (1911, ppe 14-17)
collocted fossils plants from oxposures of tha "Barners
formation™ on the east slde of Borners Bay Just north of
Sawalll Cove. His description of the foosil-bearing rocks
is aa followas |

"The rocks #%% conaist of an interdigitating sories
of thick lenses of graywacke and arglllite standing on
edgoe Thae graywackes show oroass-~bedding and the argillites
are ripple-narked. %** Loaf-bearing beds scem to be
scarce, and the best foaslls collocted wsre obtained froam
& roughly schistose argillite which was gashed by quarta
veinlats," L

Knopf subaitted the plant fossils to Fe He Knowlton

of the Geologloal Survey, who reported on them as followos

(kxnopf, 1911, p. 17)

. "This matorial 18 very difficult to study, for
practically all truces of nervation are absent and
depundence must, be placed on outline, which has obviously
been more or less modified by prossure. With these
linitations in mind, I think I have boen able to demon~
strate the presence of Taenioptsrls, Anplenium or Dicke~
sonia, Thinnfeldia (?) and possibly another fern some-

n
thing like Dryopteris.

"The cholce appears to lie between Jurassic and Lower
Cretacgous, and if what has been supposed to be Taeniop-
teris is really such the odds favor the formere I have
not found anything that can be 1dentified as a dlcotyledon,
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vhich also 18 favorable to tho protabllity of ite doing
Jurassloe Although the evidonco adduced is not vory
strong end tho identificationn e£ro tentativog it scens
nost probablo that thoy are Jurasalo in ago,

At & later date Knowlton further roanarked &pon tho
same collection of fossil plants collected by Knopfs )
(Martin, 1926, ppe 259-260)

"The spocincnas are very omall, almoat devoid of

nervation, end obviously moro or leas %éatortgd by

rossuro., 7Tho 8pecimens I sald nlght Iaonlopteris
gave nothing but the midrid preoerved or possible féfht
tracens of lateral norves, ‘ithout sone positive notlon
of the lateral norvas 1t 18 impossible to distingulsh this
genua frem 2terophyl\ &3, Nllaoonia, otce It 18 not of
much value as 1t otan .

"Anothor epeolmen. identified 1n the first report
a8 possibly Aspleniun or JAcksonia, with wider exporignce
I should now inaline to call Oﬂch102 la, oloae to and
perhapa idontical with Qs rantolll, but it is obsouro as
to outline and without & Eiace of nervations I thorofore
hesitato to say 1t is COnychionods, though it L2 cortalnly
does look lika 1t,

The sorap referred to as Thinnfeldia (?) looks also
11ke sone rforms of Thyrsopteris, but 1ﬁ"is without nore
vation and hence very unceriaine

' "Thaere ars sone fragacnbts that suggost Gladophlobia,
but I can't be certain ahout them. ]

"So nmuch for the thinga themselves: what ‘can be sald
with roasonable safety regarding their age indicotions?
Obviously, if we can not dateruaine tha genora, we are not’
in a position to interpret thelr siratigraphic value with
accuracy. However, I wlll go so far as to say that they
arc, in m§30p1nion undoubtedly Hesozolce. There is not
a thing that could be as 0ld as the Palaozolcs If I have
boen anywhere near correct in ldantifying them, the
cholce must still bo between Lower Cretaceous and Upper
Jurassice. They might well enough be Upper Juraseio, but
I.do ‘not, think they ‘can be oldor than Jurassic,”

~

Some focsila waore oolleoted by Theodorc Chapln rrom
sraywaoxe float near toe wharr of the Jualln mine at
Bernors Baye G7he following statement regarding thea vas
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made by Ge He Girbty3 (;tartin, 1926, p. 250)

")5-ACh=310, looallity Junlin wharf, Bernors Joye

Graywacke float. It io not believed that thies rock
ar to the rock in placgo along

traveled far, for 1t 1o ainll
the coast =~ the grayvacko of the 'Lorners formation®e
tno & fov fossils ln a fragnentery

~ This oollectlon conta

{:‘Tha fossil localilty notod by Knopf nor

P T
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r.. The Setaratoatlo

3.»

| &t Dorners Doy =2

| W"ROG'S ‘detarainations are cor

condlition, as8 followod
"goae inprossiond that suggost elthor graptolitaes or
fonestelloid Bryoz0fe Mre Kirk ghowed those fosalls to
Mr, Ulrich, who ptates that thoy belong to tna genud
pinnatonpore (ona of the Fonostellidﬂe). 1f the fosslle
are graptolites the age of this lot vould bo.Cambriun or
Oordoviociane If they belong to tho gonus 2innatonors the
age would ba Dcvonian or.Carboniferouse

"ngosiles these there are impressions thatb nlght be
extornal molds of the Jdoyrsal valve of a lerbya or

Schuchertalla, another gnpreaslon that suggeat some
C part of & apirally ribbed

gpeclies o Oviculipoeotens
colled shell that mlght be elther & cophalopod or &
gastropod, acgording to thae oharacter of the nisolng
parts of tho fosulle
"so f=zpr ag 1 can pee you have & free hand in making
this lot anythinz. in the Pnleozola oexcoot Cambrian, with
+he probabilitlez nowever, in favor of Carboniferous
(111salssipplan ('Is "

. ., The "Borners formation™ in. the Engle River reglon has

beon since subiivided by the
tho Treadvwell alaﬁe formation and the

author into paveral mapeble

units « nznolys
Gastineau volcarmic Zroup < and honce "Bernars foraation®

has outlized it.;s uzefullness as & stratigraphic terde

th of 3awaill Cove

s boon npapped as the northweaterly

"extonéloﬁ.Aor rree Tre=dwell 8lates and, condequently, 1f

reot, the _Treadwoll

i

and poeaibly Juransice
n that the fossils colleoted by Chapin

late is XiesozoZlo



at the =211n vraxf are Palocrole e=d probubly (:erbcn:!fa:-om
(1asstssippion (2)), coupled with the existezce of Carbcnifcm
(Pomnsyivaniza) rocks at Taku Parbor, is indlcativo of tho memo
of Cardvoifercns rocta within tke Jumcas arez, bat tntil such th N
23 the rocks at tho two fecsil lecalitics renticned are trsccd into
- the Ju—can erea, tha presercce of Carbe*xifma rocks in the Jwesm :
area cariot ta substeatlated, | ‘ -' _ o |
3 ca ths tosis of mloontolozie o*idencaalc::g e’m.h
1cd to tha ccnclusion thnt tho Castineza v:alcanié gzcup'xa»v;;péw ‘
Tripsals el that tha Treodwall nlata is ¥saczole and po"zibly JUTHT Bie, S
48 dcjacrﬂ?c{:l in this roport urder tha gaction ca *Czolezis
struataxo® the eutbor tollevea all cf tha rocks from the Deaglzs
voleanls group to tho Clask Pok peldab vors dapositsd without a |
rajor stratizrorbio bra‘k. T3 vholo cordcs is a single ecxfoivedls -
soquencd® reprosenting mevs o lcua cc*r*ixmc*n ?»;-;c-ﬂiilc:- a1
struciutal evidecca lecsls to tho C(:r“li.:‘:ion that the gadimenlsny
exd yolcanio rocks of t&h2 Jencalu sxca em x-i;;,t 6513 v = nGY CTAN-
tormed 83 %23 pestulated by Feida (1922) ma sidn (1925, p.73)s
Pocausa the prcseat guthor diffesrs with p;‘crvlous]y m?:’i Thed
_repoxt o the structure of the recks in t2e «ﬁmma ey 3¢ zodxa R
partinzt at. this ti:::a to Izquisa ¢33 %o t!;e m's.a for c:a.:lica' ma,ez* .1«3
reganding the strusture and stratigrapdie aa’q&;ﬂcs 02 ths rocks cf tke

. . ) . PR 2
. —— - A ! - ; T Ut
'y - ! . -
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The structural faots are prosentod in the sooction on

' "Goologioc struoture” and tho.paloontologio'faotn vore
precacnted on the provious pages, I[ho faots thenadelves
a19 in no sense contradlétory = thaey all indlecate or
pornit tho conclusion that the Baquence of rocks in the
Juﬁgau area is conformﬁblé withcut atratigraphic brseaks
and4ia.1p its normal stratigrabh1o poaition with the
oldeat rocks on the éouthwent and the youngoust on the
northeést.' '

~ What thon 1s the evldence upon which Eankin and
Yartin based thelir conclusiona that ths section at Juneau

18 ovortiirned? Eakin bascd his coRclusion on the faot that

3
Uppoi Triassic fosolls were found in the Gastineau vol=

" eanic group and that Juragsic-Crgtacsous fogslls were
found in’thé "Bernerﬁ fornation" and at Pybus Bay on
iralty Islande The two latter loocations lia weatward
of the projéoted strike of the Gastincau foruaation and
consequé;tly thelr ponition indicates that the Juneau
secotion 1a ovarturneds Recent mapping by the author has
‘déﬁonatratéd that the "Berners formation" 18 the north=-
westarly{extansion of the Treadwell slate and this would
tend to éubotantlaﬁe Eakxin's conclusiona, llowever, the
foasalls collected by khopf fron tho "3ernars formation®
wera oply tontatively asoignod'to the Jurassic and the
fossils collected by Chapin from tho "SBernors formation”
vere asnigned to the Paleozoloe Actually both collections
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of fosalls werd very poorly prosarved and thelir 8382
agsignaoents &rse most uncortainj it nust be adaittcd that

these tvwO foasil collectlions are nod gufficient o7ldcnce

to provo or disprove if tho rock scotion at Juncau io .

overturnsd or note S :
Tano foosils &b Pybus Eay voro colleéted fron 016@65‘_

and conglonoratos by Wrighﬂ and wéro roportcd on bj_

T, W, Stanton 88 followa? (Wrig.ht.' 5.906, pe 154)

4The spdolmend of Aucalla froa Pybus Bay,.m&nlraltg
Ialand, aro apparently Toforable to specloo that in . '
California and edjaccnt Statoea era charncteriatic of the
- Lower cCrotacceous Agggggyg,g;ggﬁi&_occurring in a lovor
zone than ﬁHoolla orasslcolliae Thoe Alaskan specimens
Yoo came from tho Lowaer Crotaceous, although
strict corralation 18 rondered somevhat hazardous by the
faact that the genus g%ggélg,with pinilar speoific forms
rangas dovn into the Upper Jurasaice” Co

Thus thore 18 11ttle doudt that slate and congloaer=
ote beds at Pybus £ay are elther Lower Crotaceous OF
- Upper Juranaio._but'there 18 a great deal of doubb.lr‘

thaese rocko are correlativo with any of the rocko 1n’the

Juneau arecle Thelelatee and conglonerates were gorra=
Lated by right (1906, poe 143-144) ith tho slates and
grayvackes in Seymour'Canal. but this corfelatidn_lb
based onl& on lithology qﬁd until the atructure of the
aouthern part of Adm}rglty Island 18 deciphered thlah
corrolation is to be regarded as only teﬁtativo. As &
natter of ract the Pybus Day rocks lie.weat of the strike
of the Seysour Canal rocks and it 1s extrenely doubtful

Af the two groups of rocksare,equivalent.'

Thus upon close analysis it 1a‘found that the ocon«
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clusicn that the section at Juneau is overturned is besed ca vvry

inconclusive evidence and in the 14ght of the structural evidmoo
irdicating that tho secticn 13 risht aids up, ons must conclude
that Exldn's (1922) eonclusion is in error,

¥artin (1926, p. 93) btosed his writings of the Juzeau arca
eatirely upon Fakint's werk ard coraequintly also peatulated that
ths Jrzoam sectica is overturrcd, Es presented no nsw evidence 4o
substantists Zakin's conelmafon. |
' TTANRE,

' GEZIFRAL FEATT:GS
Vith the excoption of ths unconaclidated yooks, tho Tertiary (1)

dikcs erd sills, ard the dicrito pourthysy s8ills en Dc:zglan Islerl,
all of the rocks of the Jmesna arca are mstarorphesed, In the
follewring parngrapha the writer excludes any discrasion of valle
rock alteration related to the mineral dsposits, vhich thcuzh a
- msa,hpmperlyusmedhmhﬁ@hiptétho
mineral doposits, ' '

| it leasttwopz.ases ofx:etamorphisampresentwithintha
Jm&a:te.rea, dwmwmmaamummmmu
tarﬁmclm.,Amgiml Mcmmmm affected the
mm,infamhaaatfectedalmtallcfthamm of soutte
| mtmﬂaska. It!mai::partdtoallbuttbamaharccmn

j‘mn,amcp@ cleavage or
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schistoasity which was produced by a preferred orientation

of seriolte and chlorite minerals, The metanorphic rank
is rarely greater than that ncecessary to produce~ohlor1te
and soricite. Lineation, produced as a consequonce of
dynanioc motamorphism, is not consplcuous nor is 1¢

~ everyvhore present,

Adjacent to the Coaat Range ﬁathollth. and arfeoting
the border of the tatholith, but also affecting the
enoloslns rocks to a much greater areal extent, is a
zone of thermal metamorphlsm about one~half to tvwo miles
wide that is superimposed upon the dynanic metamorphism
" mentioned above. Higher tempsrature motagorphic minorals
such as garnet, blotite, feldspar, and anphitole, are
presont in this zone than are present in the rocks farthor
avay froa the batholith. .

'm'e zone of thermal metamorphlisa is thought to be
caused by the maln part of the Coast Range bathollth
1n-aa-muoh-as the Zone encompasses only the outlylng
811ls and bordera of the tatholith and the edjacent
j gedinents of the “lark Peak achiot. Tho.reglona; dynaaie

metamorphisn 1s so widespread that it is difficult poi
att;ibuté 1% to any spoocifioc causze, About all that gén
be said 1s that it has affected all rocks younger than
the main Coezat Range bathonth. 1no1u<ung 1ts outlying
 81116 and border. and, thororore. nust bo relatad to the
" Coast Range orogenye ’ S
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Study and analyeis of the metanorphic effects in

the Juneau area 1s 41fficult bocsuse the zone of thermal
metanorphism 18 noarly pamllol to the trend of the R
various groups of rockas, ~Bocause of the gonoral edging-
over to the west of the Coast Kange batholith toward the
north, the zonae of’thermal metamorphism likewise trange
gresscn formatiﬁnal boundaries. Thua in a gonoral way it
3o ponolble-to determina tho moﬁamorph{o effocts on a
glvon rock unit by comparing the rock unit on the southe
enat part of tho monoolina wharo i% is farther from the
batholith than at the northweat part wh;re it mayibo
adjacent to the batholithe However, posslible original
lithologlo changaes along the strike of the formatlons

renders such an analysls difficult to make.

THERMAL METANORPHISH

In the Juneau arca only the Clark Peék eohist. the
outlying sills og the Coast Range batholith, and the
alblte-nica schiot, are thermally motémorﬁhosedg The
effects of themal metamorphica overéhadow the effects
of dyhamle metamorphiem, ﬁut the focka atill retain
their woll-=devoloped olcavage and schistosity, and
locally a cerude lineatlione All of'tﬁe rocks ;re _
reoryotallized and few of the original minerals still
 poraist, In aﬁiﬁe of extenalve roorystallization the
original badding in the sedinents id 8till retalned-
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and 18 protably as distinot as originallys This faot

indicates that little or no new material froa outoide
sourcaes was added 4quring netanorphicns An oxoeption are
parts of the alblg}aioa-aohiot boqioa vhich have bean |
extensively perucatod with albite~ and quartz-boaring
solutions, ‘ ‘

" The effoots of roorystullization are atrikingly
revehled by the prosoqco of oriented blotite and nus-
covite orystals, garnef. chlorito, amphibola, olino-
zpinite. uniwinned plagioolaans, kyanite, epldots, and .
roorystallized quartz. = The réw originai“iimeetone beds

aro now coapletoly rocrystallized to marblee

DYHNANMIC METAIORPHISH

Dynamlc metamorphism has produced a woll~de£ined
schlotosity and cleavage in dll but the massive rocks
ard particularly 1n the turfa und black alates. In
addition to oleavage, which 1s nearly everyuhere parallal
to the bedding, dynamio mnetanorphisn has produced several
joint nystens and one directlion of lineation, These
features are aore.fully discussed in this report under
"Goologio. atruotu“e” ' ' . ; _

The Perseverance and Troadwell alates were originally
dapositad as tlne-grained muds rich in organia matter. As

& conasequence of dynamlo metanorphism they wore com-

/ pacted, subjected to differontial stresoes and prokably
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elovatod in temperatures The carbon of the organie
mattor‘wae convertod to graphite and much of the argile=
" laceous materlal wos reoryotalllzod to sorloiteo with a
little cohlorite. The dev010paent of serlcito oriented
parallel to the bedding 18 rasponasible ror the oxcellont
oleavage of these rocka,

The tuff beds of the Qaatlnéau volcanio group was
affected by dynamic metamorphlisa just as much éo the
slate beds. Theoy all have a fine slaty cleavage  parallel
to the beddings 7The ferromégneaian épd_argillaoeouu
minorals were all converted to ochlorite and in soxne cases
to actinolite, thus imparting to all these rocks a light
green color, | |

The lava rooks of ths Gastineau and Douglaas Ioland
volcanlo groups are the least affeated by dynamlc natae
morphlsm of any of the rocka, Apparently their maaal:e-.
neas realated dynanic strosdes and only locally has
oleavaéﬁ deveIOped in thome They are Jolnted. but not
néarly as auoh as aré the finer-grained bodded.roosn.
Reorystalllzed‘hinerals, developcd as & conscquancg of
dynaalo metamorphisno, aro ohlqrité. sorioxié;fcélolte.
and epidota, - ‘ T

All of the recryaﬁalllsed rninerals de?aIOped by
dynaaic metamorphiam are ohsraotorlatio of low-grade 2
rank and, thereto*e. 1nd1cate that teageraturea or tho-;,

rocks atreoeed ware coaparativoly low.
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AGE OF MZTalIORPHIZM

The cleavage, joints, lineation, and mineralogical
‘ochanges assoolatod with tho widespread dynanic mota=-
morphisn undgubiedly had'a common origin and were pro-
dgoed at tho sane tine, Thé thermal motanorphicm was
elther contemporancous with, or subaequent to, the dy-
nanlc metanorphiems The relationships ars obacure..
Bacaugse the position of the 6ffeota of thormal meta=
morphlcm are adjacant to tho Coast Range batholith 1t
ia.assumed that the batholith provided the necessary
heat and, therefore, that thormal motamorphicm is
contenporaneous wlth the main intruslon of the bathollith,
The dynanle matamorphisa 18 believoed to bo at least '
slightly prior to the thormal metamorphism for the
thernal motgmorphism appears to mask the dynam;c. Thus
the dynemioc metamorphism 18 thought to pro-daté all but
the eayliest Btages of.tho Coast Range intruslone It 18
ballaved that the main portion of the Coast Ranse batholith
was injected subaequent, to dynamlc metasorphiasm for the.
bathollth 1s not follated nor is it well jJoluntode Howover,
the dyﬁamio metanorphian obvichaly waa caused by the Coast
Rangs orogeny, for the metanorphisa affects all rocka
earlier in aga than the main Cosst Rangs batholithe’

Thus in recapituletion, the events concerning '

netaaorpq1sm start in Uppor Jurassic=lower Crotacecous



tine with the beginning of the Coast Range orogeny (the
time of greatest stress) and the‘oonseq;;nt deveIOpmant
of tho dynamio netanorphic efrécts. This stage was
tollowod by a tlne of wuniné otress and proessures and the
intrusion of the main batholith and conaequent theraal

metanorphic effectse.

QFOLOGIG STRUCTURE
GENERAL FEATURES

The Alaska=Juneau lode system lies within a belt of
a;ratlfled ﬁotanorbhlo rocka tolleved to beinesozoio in .
age and probably of Trlassio and Juraasloc a;ee This
group of rocks extunds along the malinlend ccast of
aégtheastcrn Alaska from Bornera Fay southeastorly to
at least Port Foughton, a total distance of ebout 120
Biles, and cne belt may extend ovoer a much greater
diatance. On the northeaat this bolt or rcoks 15 bounded
by the Ccant Rango baﬁhollth. tThero ia no mapp&ng done
that would enabla the southioat bordcr of thias bolt to
bo datermined. othor than to aay 1t nay extend ae far
uest as chat.haa straite - L |

: Thrcushout tha Henozoio balt alons tho mainland the
rooks atr&ke northwest-acutheast and dip rron 30 to 75
degrees northxeat, Both boddlns and 5chiatosity are
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parallsl thrcuzhcub the bolt, The rainland Pssozols bslt,
in-po~far-as mow kncun, is a xonc3line that dips bdemsath
tha Coa:t Range Range batholith, Baddingtoa and Crapin (1929,
pp. 293-259) dascribs tha rmainlard bslt of Kesozolo rocks to be
pert of & eyrslinariua nazed by thea the *Jureau Synolincrim,®
dcocrding to thea the gouthrost 1ird of tho syrolincriax oy
st of Scycowr Caral cn 23xivally Xolard, Py bolisva ths
eajcz strustura to ba symoliral rather then anticliral oa the
‘basis of foos3ll evilznes that 4s far from gonolusive, m
* gyealinczlia pcofnlatcd ty Baldington ¢od Chapin requires tin
rocks in the imediate vioindty of Jursza to bto cvorturzed,
awumwmmmmmubwadmm
data poosantied horoin,

In ea earller papse Fartin (1925, p. 9453) eairy data

precentsd by Exkin (1922) also assuzad tha eatiro rock éatien .
(=4 tho Junzan arca to s crorlwrnod. Tholr evidorso, vhich i3
zce fully rroscaled ia this roport Ia ths scction Teuwmasy .
f ags rolaticnzhlpa%, 43 bazsd ca ecswolatien of tho Jursan
"Pecia with gfadlor 1ithelezls units oloseiors fn southesstara
. Alasta, . |

| Bvilorcy ealleated by o welter 1-laates tho pecks of the
Jsmaa erea to be Pt olds wp. Eithin the lavas of the
Gasdirsca voleanls greup, ca tha parid oo of
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Taku Inlot, pillow lavas aro woll oxposcd, The pillows

have tholr convox sido faoing the northeast and thoir
f1a% or bottca side fooing oouthwoote Similarly, pillow
lavaas in-the Douglaas Ioland.volcdnio group that are so
atundantly and woll exposcd along tho cast shore of Lynn
Canal boti/con Yankso Cove and tho couth shore of Bornoras
Bay, have thelr convex surfaces faoing W the northeast.
Thud 1t may be safoly concluded that both-of these
volcanle groups aro right slde upe.

Laosa conclusive, but~nevor~the-1eaa indlcatlve,
evidonce was notcd at several locallties vhere the slatea
¥ora seealngly convorted to hornfels by the Couglas Island

volcanles that rested agalnat the slates. In all coges
the volcanic rocks vere found to lle to the northeast of
the homfoln, thus indicating that the hornfois~aiate

was deposited prior to the volcanics, and furthor indlcat-
ing that the ssction is right alde upe.

It.mlght be expected that cross-bedding and ripple
marks would be abundant within sone of the graywacke of
the Treadwell formatlon, tut in apite of dillgent senrch
only one queatlonablg wave-ripple mark was found and
soveral very poor indications or cruss=bodding werse seen.
fhesa occurrences. admlttedly poor é&s ovidence, all
indicated ths tops of the bods to lie to the northoaste

YMone of the other oriteria often usable for deter-

nining tops froa bottoms of beds and flows wag foupd
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Thorafore, on tha basis of tho .ovidsncs proaented

above, end in 6p1te of previous asgortlona to ﬁﬁe"opné. .
'trary;'the writor‘rirmly bolloves that the ﬁonodlinal‘
structurc of the Juneau area 18 right slde up. and beliovoo
" the oldest rocks to be the Douglas Islnnd volcanio grouy
end thas youngost of the aedimontary and volcanlo rooka '

to bo the Clark Peak achlote '

STRUCTURAL TRENPS
Contactas and BEzdding

The general astrike of all rooke within the Jun&aﬁ:
area 1is N.47°4. eand the dipa avoraga'72 deg?oea north-
east, There ars, hovover, many variations in strike :
from U,5%7. to N.85%¢, and variation in dip froa 20
degress northeast to verticals An equal-area plot of the
attitude of 218 readings of dip and atrike of tho badding
(cleavage) is shown in figuro 4. 4 4 :*\ .

In the lode system itself the badding (cleavags) 7
8trikes M,50°W. and dips 55 dogroes nogtheaet (seo £ige
5)e It 18 to Do noted that the attitude of the bedding
of the lode esystem 18 sllghtly different from the general
.Bttitude of tha bedding bhrouchout the Junoau arca.  No
Particular nlgnificance 1a attached to this difforanbe‘aa

.the obaervations within the lode systea fall within the

‘Tanga of variation of the readings for the whole area.
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It is a mattor of diroct amd repeated oboervation

that the attitudo of ocleavago and bedding are parallel
throughout the Junoaw area oxcopt in thom inst.zinces vﬁere
tho beds are drugged 1into snall drag folds, rafcly nore -
than ton feet acrosa, For all intents and.purpdsee bed=
ding and cleavege ar- ldonticale ,
Filgures 4 and 5 1llustrate a characteristic featufa

of the Juncau area &nd the lode aystenm, namely that whore
Athe bedding (cleavaze) swings westerly the Alp becomnes
greator. This sSuatlion indicates that minor flexures

" occur on tho moncoline with their axes lying in the plane
of the badding and plunging stooply to tha north, approxi-
mately parallel to aAis "a" in figures 9 and 10,

All the sedimentary and metanorphio rocks in the

. Juneau area are éonformaSIe and the bedding end oleavege
are.parallel to the contacts botweon the formationss

All intrusive rocka arsg 5oﬁera11y concordant with the
beddlng, with tﬁe oxception of the large sill near the

top of Hta Juneauz this is slightly oroaa-outting with
respect to the strike of the enclosing sediments, slthoush
ites dip appears to ba the ssmes - ;

. >

Fblds_
There are no major folds in the Juneau areae. All
obaarved rolda are interpraeted as mlnor dras rolds csused

by the sllpping of beds on the northeast alde upward with
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reaspact to beds on the southwost side. Nona of tho folds

is more than a few tens of feet acroso and most of them
are only a few inchus acruss, Thay sre lound only in
thin badded rooks that, apﬁarently sorved as tho locus of
ad Justnent betveen the more nasalve beds as thoy voro
tilted in%to thelr present poslbionlon tho regional nono=
olinee’ _

Thé axial planes of the drag folds lie parullel to the
bedding and olqavage of the rocks$ conscquently, .the axcs
of the folds lie within the bedding and cleuvagse On
man} slaﬁé oleé;;éénaurfaces 18 a rude lineation and
cdrrugat}on which 18 parallel to tho axas of the drag
foldsae %bth lineation and axca of drag folds are plotted
on figure 6. The maximum position 1s extremely well
dofined and 1llustrates the remarkablse unifonnlpy of
both linecation and the axes of drag folda, Tﬁeir'poaitlon
is within both the ocleavaye and an inaginary Ha840 44
vaftical plane, Within thias plung the axaes plunge 35

degroes to tha eaot.

~.Joints’

A1l of the rocks of the Juﬁeau,area.are broken by.
V;nUmeroua Joints, They are best de§e10p0d~1n thoe rer-
ii.éeverance slaﬁe and the Gastineau voleanlo formation,
41‘31th0ugh thoy are obnspiououa in all types of pre-batho;
'A‘}iﬂhlo rookse In the lode systea the Jointe pré—date the
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introduction of the quartz voina for they do not oroes

the veins, The Jointa also pra~date the fuulting as
none of them crosses tha faults. '

In addition to ocleavage, (which actually is a Joint
too), thore are tiree well-lefined Jdinta. Thegse are
plotted on & sphorlecal projectlon in figure Te The most
proalnant get strikes il.30°E, Qnd dips 76 degrecs to the
northwest. The next beat developed get of Jjointas strikes
N.34%4, and dips 40 degrees %0 tho aouth;eat. it is
approxinately perpendicular to tho oleavage (see figures
9 and 10)e Tho third and most poorly devolbped set of
Jointa strikes north-south and dipa A5 degraocs to the
west. It too is approximately porpendioularfio the
Gleavagae Thls set of Jointas is intorpreted as a cross
3oint aystem because it lies perpendicular not only to
‘the cleavage but also to the lineation and drag=fold axes.
The other two sets of joints are referred to as joints
2 and 1l rQSpectivély. .

The veina occupy a joint set that has not bdbeen
distinguished excapt for the fact that it is filled with
voin material. In other words the joint sot now ocoupied
by the veina of the lode is not apparent elsevhere other
than in the lode syateom where 1¢ is filled with vein . .
material, The veins (sce fig, 8) strike N.36%W, and dip
78 Qegreea northeaate |

utual relationship of jointa,. The actual geographioc
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position of cleavage, veins, and joints 18 shown in
stereographic projection on figuro 10 as s0lid-lino aros
ropresanting the traces of the various planes on the
spherical projections On this sane figure are plotted
the positions of the throe standard, nutually perpendicular,
exea of raforenco, naaoly “é", """, and "o"s ihe "b" axis
coinoldes with the maxinua poaition of lineation and
dfag-rold axise It lies within the plane of the oleavages
The ocleavage plane 18 considered to be the "ab" plane,
~ & plane of.ehear. The "o" axis, of course, 18 perpon=
dicular to the "ab" plane and lles within the plane of
the oroas Jointj the "a" axis is porpendicular to boﬁh‘
axes "a" and "eo" and when plotted 1s found to be the
'interSection of the planea of the coroszs joint and the
cleavagae. The coinoidence of axes "a" and "o¢", both
1ying within thé plane of the oross joint therchy determines
that sald Joint 18 a oross Jointe It 13 to be notsd that
tho plahes of cleavage, croaas joint, and vein interaaoct
along the "ao" axis, and that thae planes of joints 1 and 2
approximateiy interasect along the "q" axis, DBy virtue of
the fact that - the plang of tké oroas Joint 19 the "ac”
pPlane, 1t 18 perpendicular to drag=-fold axaa. lineation,
and oleavago.

- Oon figure 10 811 of the various planea are rotated
~about a north-south axis to a position 45 degroes to the

-~

.weat so that the plane of the oross jJoint is porpendicular
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tho oleavage 18 a sheur plune of the struin ellipsoid
and the "b" axis coincldes with the "B" axis (intermedicte)
of tha struin ollipcold.
"1gure 9 chows thut the coxponont of mexlnmua streos
18 a north-gsouth direction along the short axis, "c"'-"C",
of the straln ellipsold. iherofore, it is postulated
that the orogenie stresses which tilted the rocks to
thoir present poaition during thg Coust Fange orogony
during tne late Jurangolo and early Cretaceous, had their
couponent of maximua stress directed in a horlzontal
plane along a north-south direction, - -
Flgure 9 slhiows that the couponent of nexinum rolief
i3 axis "A"="A", a line lying in a vertical pl=ane oriented
eagt~west and 1nclined about 55 dogrees from the horizontal,
The direction of tectonic transport 1s axis a"-"a; 1t
repreaonts the directlion of moveacnt within the shear
plane (cleavage) and, consoquently, is the direcction along
; wWaich adjébent beds movod relative to each other. It
’;ivas the slip movezent ulong this directlon that produced

_the drag folds observed in the Perseverance olates.

P
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Faults

The rocks of{tha Jﬁneau areé‘aré'ouf~ﬁy thbdéandé.
of snall fau;ta; nany of which ére;too small to'bo”‘
‘mapped on m;ne'mépé; and alljbut four of wh;oh arolgqo
g8nall to'ehou on Plate 2, Those rour‘taulta haée baon .
traced for many milaes béyond the 11$1ta of the Qap-or
Juneau and Vﬁcinity. Al) of thom, with the exception
of Silvorbow fault ara rocognized from aerial photographs,

The total extent of large~scele faulting, such as

rapraesented by the faults shown, 18 not known in gouth=<-.. - .
'eaatern Alaska, Studlea of aarial éhotographe indicate
that all of the major faults of the northérn part of
8outheustern alaka are rolated to a major rift in the
earth's crust that extends along Lynn Canal and Chathaa
Strait,
beoause the sheared rocks in the fault zones are

losa regleiant to orosion than the wall rocka, the faults
?pdinarily occupy linear depressions that are readily
iéacua on gerial photographg. All of the major faglta
~ dip steeply (60° to 900) and consequently thelr trace

18 approxinately a stralght line.
" Hoat of thé faults, both large and suall, tresd . '
Northwaeat and dip stoeply northeast sonewhat more ateeply
‘thgn tha -badding and cleavage.'.a few faulta strike '
®ast-wast and are nearly vertical, A characteristlo

faature of all the faults 1n the Juneau area 1s the
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splits or branches from the main faulta, These gonerally

split off at small angles and trond in such & ranner as
to becona parallol to the bodding and foliation. In the
Alaska-Juneau mine many of the splits leave the main

" Silverbow fault by curving to’a positlon parallel to

the bedding. .

The faults range in thlckness from a few inchga to
many feet. At places the faults are gougc-filled fractures
with well-defined wallsj at other places a fault zone
is made up of hundroeds of small shear surfaces with
1ittle or no gduge and poorly defined valla.

The material in Silverbow fault is coamonly black
with graphite. It is ofton.brightly polished and Btriatcd;
At somo places the gouge 1s gray colored.’

Only on S1lverbow faultgd has the amount of relative
hovement been detormined. Herae tho rock on the north
slde has moved weat about 1400 feet and has béen noved
dovm an unknown amount but at least more than 1400 feet.
It 1a believed that the movement on all of the faults
¥as small for, except for Silverbow fault, mapping has
not revealed any apparent displaceunont along the faultse
It 18 helisved that the faults reprosent zones of repeated

shearing without much-actual dlsplacenent,



SUMMARY OF ORIGIN OF 8TRUCTURAL FEATURKS

Moat of the subjeot mattor in this section 1s more
fully desoribed at.other places in this feport. The
matarial is nmorely eummarlzod here to give the reader
a leoos soattered outline of the structural events that
havo taken place in the Alanka-Juneau lode systea,

The bedded rocka, froa the Douglas Island volcanics
to the Clark Peak schlst, vera originally laid down 1n a
marine evironment in & nearly horizontal position. The
Douglas Island volcanles wera deposited first and wore
successively and conformadbly overlaln by the Treadwell,
Gagtinocau, Persevbrance, and Clark Peak rocks. A% the
close of the depoasitlon of the Clark reak schlsp wida~
spread compresalon by mountaln-bullding forces acting
in a north-south direction tilted the rocks to thélr
present northeasterly dipping and ;orthweeterly striking
attitude. The oompreaéion presunably acted during late
Jurassic and early Cretaceous time. The Coast Range
tatholith was intruded at approximately tﬁe same tine
under the influence of the same orogenye. '

The gcneral structure of the area is monoq}in&i: the
roocks generally strike northwest-southeast and dip about
70 degroes northeast. Well-developed cleavage is imposed.
on all the T°°K§{ partioularly the thin-badded slatéé .
and 2urfs; the‘oleavase coincides with thevbe&ding exoept‘i
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vory locally where the thin-boedded rocks have been drag-
foldod by slippage parallel to bedding. 7There 18 no
evidonce of 1soolinal folding,

In addition to the plane of the clecavage thras other
bots of joint planes are deyeloped in the rocks., One of
those, the oross“jolnts, strike north-south and dip about
A5 dogrees to tha weat., One of the other two sets strikes
NM.340%W, and dip 40 dbgrees southwost, and the other
atrikes H.30%E. and dips 76 degrees to the northwest.

_ Btretohing and corrugation have developed on the
cleavage éurfaoea and colncide with the direction of
the fold axes of tne drag folds, In additlon to lying
vithin the cleavage the stretching lies in & hypothetical
vertical plane that strikes N.84°W} measured in this
Verfioal plane the llineatlon and drag-fold axes areo
iﬁélined to the east 35 degrees, _

Faults, that out all the pre-Tertlary dikes and sills
&rd post~date the minsralization, trend northwesterly and
8aa£~wést. and dip ateeply northeasterly and northerly
respeotively; Many subaldiary fauiis split and branch
Off from the mailn faults in é anannar such that they

bacone parallel to tha bedding.
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GENERAL FEATURES

The Alaska-Junecau lode system 1is confincd ex&luaivaly
to a band about 300 feot wide and Bﬁ.mlles longvin the
footwall portion of the Peraeverance.alate; In addition H
to the slate the lode 18 coaposed of‘metanabbro 8illa,
both rocks of which have baen injeated by a multitude of
quarta veins carrying valuss in gold, silver, and leado
" The greateet ‘abundance of quartz veins, and the greatast
values, are to be found in ground that is near.the ends
of meta-gabbfo 8ills whore they interfinger slate, both
in meta-gabbro and Blate.. |

' Silverbow fault, one of the major faults in the
Juneau area outs acroas the lode aystem noar lta mlddla
and dividea it into tuo parta. The northern part oontains
the Ebner mine and the North Ore Body of thae Alaska-Juneau
mine. The aouthern part contains the South Ore Bcdy or |

the AlaSAa-Juneau mine and the Parscvorance mlnao

| Ore bodles in the Alaska-Juneau lode syatea are ﬁlockai '
~of ground that contaln abundanﬂ quartz veins negr the -
‘ends of mata-aabbro 81118. The shape of the oro bodies T
1e very irregular and’ tbelr boundariea are assay boundarlea. K

_»In a 3eneral way the ore bodies dip to tbs northsaat ;j,;ffﬂ
Darallel to tho rogional dip or the slato and neta-gabbto-»

r,.‘ N
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81118, and rake within the plane of the Alp in an easterly
d;reotlon parallel to thoe plunge of the meta-gabbro
boﬁiea and tﬁe direction of drag-fold axes and lineation
within the slaten,

The quartz veins are tho gold~bearing portion of the
lode systeme For all practical purposos ths slate and
mota-gabdbro wall rocks can be consldered to be barron.

The volns are from a few inches vwide to 2 or 3 feat wide
and may extend for several hundred feet alohg their strike
_and along their d1p, wWithin neta-gabbro the veins are
more definite in outline and attitude than they are
within slate,

Quartz constitutes over 95 percent of the vein.
material, The othervprinelpal vein minerals are
ankerite, pyrrhotite, arsenopyrite, galena, and gphaleritc;
these minerals are generally localized in the veins near
or at the contact of the veln with the wall rocke Gold
wvas the last mlneral to orystalllze and occuples fracturos
in the wall rock adjacent to thq.quartz veins.

The solutions that produced the quartz volné had a
~ profound effect upon the adjéihing meta-gabbro rock and
& lesser effect upon the adjoining slate rocks The meta=
leabﬁrb éﬂla. which aré noﬁmally a green schistose
hornblende gabbro, hAve besn converted to a browm, non-
;”‘gohiatose blotite ;;ok with the addition of eoda, potash,
_tlggnium. ocarbon dloxide, and phosphorous psntoxide, and



the partial removal of iron, ma;neaia, 1imo, and coanbinad
wvaters |

large=-ocale, low=-cost mining has been the'only
‘sugcessful means of raecovoring gold froam tho Alaska-
Juncau lode systems MNone of tho velna ia suffiolently
peralstent and large to be mined individually. The most
succoosful @ethod vas to blook cave largo parts of the
lode systom followed by hand sorting to renove the

Yarren slate and neta-gabbro,

VIINS

All of the gold-bearing quartz veins in the slaska-
Juneau lode system are remarkably airllar in thelr
genaral aapacts, although, as ia to be expected. they
are dissimilar 1n detailse The majority of the veins
~ ranse from & fow inohea to 2 or 3 feet wide and extend
' along their strike and dip several tens to a fevw hundred
§ foet, They can be thought of as thin lenaes of quartz
interspersed throughout slate and *eta-gabbro country
:irock.,

‘ Figure 8 illuatrateé the attitude of 87"gold-beéring
Quartz velns in the North>0re Body; and 18 representative
tof thu attitude of the velns throughout the Alaaka-Juneau
10de ayatem. A Bingle vein maintains its attitude

throughouc with only negllslbla ohanges The attitude of

‘4

g !
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the voinas throughout the lode syatem 18 remarkably |
oconaistent, It should be noted, however, that the data
on which figure 8 1s based are scaovhat solected as
observationa were takon onl} on those veinag that had
'well-detlnod borders and wero peraiatent.in strike add
dip. Probably 65 peroeﬁt of thoe veins in the lode system
meet these qualifications} 55 porcont do not.

In goneral the velns strike N.36%Ws and dip 78
degrces to tho northaast, It is to be noted that the
attltude of the velns is definltely oross=cutting with -
respect to the cleavage and bedding of the enclosing rocka.
Thia fact becomes réadlly apparent by comparisdn.of '
figures S5 and 8, This fact becomes even more épparent ﬁ; -
obaervatiop.or the underground workings, partiocularly thb_
oross ocuts of the Alaska-Juneau mine; the undergrognd‘ B
observer cennot fail to be impressed with the fact that
the Velnaiglp very staoply (75 to 80 degreea) to.che
northeast whereas the schistosity of the meta-gabbro and
the cloavage of £he olate dip less stesply (50 to 60 desrees).:
The fact that the oleavage and bedding strike about 15 )
degraes more to the northvwest than does the vein ia not
readily apparent by observation uhderground.' -

The velna have vory aharp and well-deflned walls i
with both slate and meta~-gabbroj although 1t appeare
that the walls in contact with the slatas are somewhat '
better defined than ara thosa in contact with metg-sabbro-
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3lato=-vein contaots are knife-edge; mata~-gabbro-vein
contacts are comprised of about one-quarter to ono-half
inch of matnrial transitional botween meta-gabbro and
veln matorial,

' The veins are lacking in inclusions of wallerock
naterlial, It 18 confidently estimated that lesns than one

_percent of the velns contain any wall-rocx inclusions at

all,

ORZ DBODIZS AND ORZ SHOOTS

Gold-bearing quartz velns are present within the
Parseverance slate throuzhout a longth of 3% miles froa
Mt. Juneau southeast to sShesp ifountaln. “hether or
not a given volume of rock within this distdnce is an
ore body depcends upon the number of quartz veins., All
veins apparently contqln approxinately equal valuea.in
g0lde A workable rule~of-thumb is, "the greater the
nunber of veins, the higher the gold value” of a block
of ground. Tho maximum intsnsity of veining, and con-
saequont values, is in the North and 3outh ore bodies of
'the‘AIagka-Juneau mine and the Perscverance minej thesa
blogks of ground are near tha center of the mineralized
ground extending from Hte Juneau to Sheép Mountain,

The ore bodiea ars confined exclusively to a band
atout 300 feet wide in the footwall portion of the
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Porseverance slate, immediately adjacent to the underlying

Gastineau volcanics,

There 18 no known roason that the ore hodlos are con-
fined %o only the footwall portion of the Perseverance slate.
A1l conditions, other than’poéitlon, prevall in other
portiona of tha Perseverance slato, Similarly thare is
no known rosson that the oro bodles are confined to the
particular position that thoy are along the strike of the
Porseverance slatee. |

Individual ore shoots may be described aé zones of
abundant quartz vélns. Ground not considered as ore con-
taings lescer numbers of quartz veinas. Boundaries 6f ore
shoots are largely detormlined by assays.

sﬁruoturally ore shoota are to ba found in zonesa
oontalﬁlng many omall mota-gabbro bodies or apophyses
of a large meta-éabbro body within slate, Ore shoots
have not been found within large meta-gabbro bodles or
within slato zones not containing at least a fow anall
Reta-gabbro bodiess

Ore shoota are irregular-shaped zones, the long
dlnenaion of which 1s approfi&ately;parallei to the long
dlienalon of the adjacene meta=gabbro bodys Thia
Felationship 18 a consequence of the olose‘oorfelatidni

betwaen ore shoots and interfingering meta-gabbro and
8late, '
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FAUL(S

The Alaskg-JUneau loda systen 18 cut by a multitude
of faulta, 1lost of them are parallel to the oleavage aﬁd
ﬁcdding of the Perseveranco clate.4a1th6ugh aome of %hem
transect the bedding and cleavago at small angloa e;ther
along the atrlké or dip. Branohiné and rejoining of the
faults 18 very common, The greatest number of known
faults are within the lods system near the footwall of
tho Peréeve:anoe siate;~th18 apparaent fact is probably a
function of the many underground openings 1n the lode
'aysteﬂ as compared to other places in ths rferseverance
8late,. |

The najor fzault in the area 1is the 31lverbow faulg
tha§ trangects the boddlng and clgavage in an oant=-wes?d
direction (sce plate 2). All other faults in the lode
aystem are subslidiary brénching\faults that "horse tail"
off from the 31lverbow fault. Silverbow fault strikes
east-west and dips 70 degrees north, It divides the
Alaska=Juneau lode.syntem into two parts, & nortﬁ baft
lncluding'ﬁha lorth Ore Body and the Ebner mine, and a
south part inoluding the South Ore Body and the Per-
8averance mine,

S1llverbow fault 1s & normal fault with a strike
811p4pt about 1400 foet and a dip 8lip of at least i400
;feet.' Thore 1a considerabdblae doubﬁ as to the amount of

dip slip, for the lack of markor horizons in the vicinity

L]
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of ths fault precluda accurats doterninatica of ths arcunt of
dip slip,

8ilvorbcy faunlt is in rcality a shear scads consisting of
savaral stb-parallsl gouge scnes end intervening fractured rock,
Branching off frea Silverbow fanlt are thousands of faulta, scce
of which rojoin tho rmain fault, and others that dspart fr;n ths
trond of tks kain fault and within a few hundred feot avay frod
Silvortcy fault generally are parallsl to ths bedding,

The subaidiary faults branching off frca Silverbcs faultd
kave brckca the rock into a great mumber of blocks In such a cox-
Plicated manner that it is inpossibls to dstermins tha arrangezeant
and positicn of ths blecks prior to faulting, Thus, it is inpos-
81ble to datermine the arcunt and directicn of rovereat aleng
aany faults othar than Sﬂ%M faul%; and in tbs latter case, as



mentioned above, the movement can be expressed only in
the most general terms, - _

As near as can be deternined, all faulting within
the Alasla-Juneau lode systén is part of a single system,
the principal camponent being Silverbow faults all other
faults are subsidiary to it and are part of a system
branching from 1t, In effect Silverbou fault represents
- a crustal break acfoss the pro—e:dstiﬁg bedding structure,
with the subsidiary faults ref:resanting lesser resolved
adjustnents to the principal stress that resulted in
Silverbow fault,

None of the subsidiary faulta offsets Silverbow
fault; thus they are either con:bf.ﬁq)oraneous or older
than it 1s, The fad jt.hé.t ﬂ"xey aJJ.l'elong to a system
that branches ﬁ'cm. Silverbow fault indicates, almost '
conclusively, that the mlbsﬁﬂiary favlts are contan?om—
neous with Silverbow feult, . _ _ :

The faulting is post-mineralization and pre-Tertiary
dikes, Silverbow fault definitely cuts the lode s}stem
into two parts and, therefore, 1s post~mineralization, Many
of the early engineera in the Alaska-Juneau mine assumed t.hg
gold oré was related to Sﬁverb;:x; fa-ultA and confined thelr |
explorations to areas adjaéen{'; to it., The fact that
gold-bearing quarts veirs are found at many places within
and along fault sones led to the earlier beldef that
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-that mineralization followed and was rolated %o faulting.

3ubsequant observationa‘andjninlns have demonatrated that
the ore-bearinzg quartz 19 fault zones was dragged into
that position,.

The fact that Tertiary(?) basalt and diahbase dikes
out across 3ilverhbow fault without displacenent prove
that tho faults aro pre-Tertiary(?).

In-as-nuch as the age of mineralization 1a poltoboasg
Ranze batholith (Upper Jurassioc or Ln;or Cretaceous) and
pre=Tertiury(?), 1t follows that the faulting oocured some

time during late Cretaceous,

MINERALOJY OF T:ll2 ORZ3

In apite of the long list of minerals that follows,
the minoralogy of the ores of the Alaska=Juneau lode
systoem is quite simple. The minerazla include thos of
the veins, which aro prodoaninantly quartz with lesser
amounts of ankerite, pyrrhotite, galona, sphalerite,
arsenopyrite, and £0ld4, and the minerals of the slates
and mota-gabbros which compriase most of the host rocke
The minorala of the slates are quarii and graphlite, and
the ainerals of the meta-gabbro are biotite, hornblende,
ankzerite, quartz, plagloclase, magnotite, and chlorite.
iIn addition other minerals are found but they are dxotinbtly_
lesasr in aszount than any of those listed above.



Metallic :minerals

gold (Au)e Native gold occurs as flakes irrogularly
distributed in the quartz veins, in particular along the
margins of the larger quariz velns where it is assoclated
with galena, aphalerite, araanpyr;to. pyrrhotite, and
ankaerita, It ocours 1n mlnute fructures in auxerlte
and along sulfide contacts and nmoro rarely in fractures
in quartz. The presence of galena or sphalerite, or
both, are said to be indlcatora of goid and it has been
the experienée of tho Alaska-Jursuu nine that the beét
ore 1s that which contains sulfides, parilicularly galena
or apkalerite, although quartz without sulfides doea
contain sone gold.

dost, Af not all, of the gold 18 free as 13 indlicated
By the mill recoveries of the Alaslta=Junsuu nille In
1631 (3cott, 1932, pp. 475-482), for exaaple, theAaveraée
g0ld recovery was T9.58 percent of which 61.36 peroont was
recovered as bullion and 18,22 perccent was recovered
in the lead concentrates Theae fliures indicate that at
least 80 percent of the gold is free, and assays made by
the Alaska=-Juneau mine of clean sulfide minernls—indicate
that prohably 90 percent of tho gold is free and not
contained in the sulfides, |

Saith (1941. pp. 167-168) reports that:

"Elght records of the gold froa the placers in the
Silver Bow ilasin show finenoss ranging froam 772 to 827 3/4,
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tho mathenatical avercgs of the eisht records examined
belng 802k, It 18 apparent that the gold is of dlstinally
local origin and has not been transported far or gub-
Jectsl long to atmoschorioc or other processeos thot aight
have eflected much reaoval of tho more solubleo constituents
of the 'dunt', In this connection it mey be of significance
to point out that the bullion recelved at the 3eattle
Assay Office in 1934 from the large ¢old mine that 1o
situated near these placern coniainsd 822 parts of gold

and 148 parts of silver, with 30 parta unaccounted for in
the assaye In 1935 the fineness of the lode zold froum

the sane mine, testod in the scne way, gave 820} gold

and 148% silver. It 10 dlstinctly surprising that this
bullion from tho nearby lodes had a fineness &0 nuch
higher than the average of that froan the plaocera,”

Scott (1932, p. 48) renorts that the avorage fine-
ness of tho bullion of the Alaska=Juncau mine 1s 850 gold
and 130 nilver; this figure is even higher in gold than
those reported by Smithe It should be noted that Scott's
firures are based on ore froam the North Ore bDody and Ebner
mine and consequently 1s more fine than gold froa the socuth

sastarn part of the lode aysteme

Stiver (Ag)e HNative eilver 18 not known in the
Alagiia-Juneau lode syutcm‘althoush sllver=bearing ainerals
are in surficlont quantity to profitably rccover sllver.
& conoilderuble quantity of gilver is combined with gold as
is indicazed above by &n avorage finenesso of 850 gold,.
Thé ratlo of gold to silvaor rocovered in tho lead con=- -
contrates 1a about 1 to 1, indlcating that part of the
sllver in the concentrates 18 very protably coabined in
8010 amanner wWith galena and the rest of the sllver with
golde Pmat prod&dtlon records of the Alaska=Juneau mine

indicate that about 23 percent of the silver is combined



with gold and about 77 percent is probably coabined with
gelena. Paat production rocords indicate that tho ratlo
of silvor recovered to lezd recovered is about ong ounco
of silvor to 20 pounds ¢f laad, and presumably this 1sa
about the rantlio of silver to lead in the ore.

pPrrrhotite (Feses3)e The most abundant sulfide in
the quartz veins 1s pyrrhotite. It 18 also found as
inprognatl 3 of the biotizcd mota-gabbro adjacent to
quartz VQinn; It occurs as irregular aggregates as large
as 6 or 8 inches aoross in the quartz veilnlets and as
irrogularly distributed saall masses 1/8-inch across in
blotized note=gabbros A conspicuous feature of the
pyrrhotite is the iridescent tarnish that develops on
all ex;osed surfaces andl the ease with which it cruaples
when struck & sharp blowe 1t conprices slightly lees
than 1 percent of the rock tremaned in the slacka=Juneau
alnes ' Specinmone of pyrrhotite pickod free of all visible
lopurities assayed from $0.,41 to (2.89 (based on §20 gold)
in gold per ton. Apparently very little ;old 1s intimately
23800inted with pyrrhotite,

In addition to being the most abundant sulfide
aineral pyrrhotite is alco much more widoaspread than
iny othor sulfide ainorel in the alaska-Juneau lode system.
It 18 the only sulfide aineral in usany of the quartz veins,
Jot it always 15 present in veins ocontaining other sulfide

-lerals as well,
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A little pyrrhotite appears as exsolved veinlets

in sphalerite, but nost of it occurs aa separate masses
or intercrystallized with galene and spholerito vhere
thene minerals are presoent,

¢alena (Pﬁd). Calena is érratlcally distributed in
the velns of the Jynoau arca snd generally ie ansoélated
with sphalerites It carries considerable silver and is
recoversl as a load concentrate in the flotation systen of
the Alaska-Juncau mill, It does not orystallize in welle
defined crystals, but oéours in quar%s volns as irregular
shaped, coarse-grajined masses occupying spaces dbetwsen
earllier corystallizoed nminaorals, Ualena ia not found in
the wall rocksa, Aocérdlng to the mill reconrds of tne
Alas!:za=Juneau mino the ore contains ahout 0,1 percent of
3&1055, but in-ase-nuch as all of the'galena is in the veins
it 18 aprarent that the galena content of the velno s
3 or 4 times this figure. GCalena ploked free of all
inpuritios assayed 30483 to 51.45 per ton in £old (based
on 320 gold),

Sphalarita (Zn3). Sphalerite s intinately associated
with galena and the two minorels have the scme node of
occurence and are generally coaréely interorystallized,
3phalerite s more abundant than galenaj acco;ding to
Alasks~-Juneau 211l records it coamprises about 0,2 percent
of tho ore and makes up 3 or 4 times that percont of the
veln material, |

Sphalerite 1s nearly black, has a highly resinous
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luater, and rarely shows orystal forms, although it
has a well-daveloped dodecahedral ocleavage. Under the
nicroscope it was obesarved that aphalerite‘containa
nuaerous exsolved velnlets 6f pyrrhotite and this faad
" conaldered with 1ts dark color suggeats that the sphalerite
is saturated with iron and is the variety marmatite,

Sphalerite from the Alaska~Juneau aine picked free
of all impuritles assayed 31.2% per ton in gold (Eueed
on 320 gold). Sphalerite was not reooverednln the Alaska-
Juneau mill for the valuea derived by racovering 1t wéuld_
not justify the additlonal cost roquired. ]

Byrite (Fo3). Pyrite 1s not a particulaerly abundant
metalllio mineral in the ores of the Alaska-Juneau lode
systeme It i8 found as very small well-formed cryotals
fn the quartz veina, as irregular masses lmpregnating
blotized meta-gabbro, and as dissemlnated small orystalsa
in.the country rocke. Pyrite cbmﬁrlaés about 0.3 porcent
of the ore sent to the Alanka-Juneau mille Pyrite piaked
free of all visible lapurities agssayed §1.65 pef ton
in gold (bssed on $20 gold). ‘

Chalcooyrite (CuFesa). Compared to pyrrhotite,

arsenopyrite, pyrite, sphalerite, and galena, chalco-
pyrite 1s extremely rare but apparently is quite
¥ideapread., 1t is presentAin such small amounts that
no atteapts ba;e been made io recover it for its copper

content., Some, of couras, i8 recovered in the concentrates
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which ars chiefly valuadble for thelr gold, sllver, and
lead values, Small blebs of chalcopyrite in sphalerite
can be secen with the microscope; these presuiably resulted
from unaixing oan solution of chalcopyrite and sphalerite,

Araenopyrite (FeAsS). Arsenopyrite occurs in many
of the quartz veinas of the Alagka=-Juneau lode systems It
is lacking in the ctbner mine and most of the North Ore
30dy of the Alaska-Juneau mine, but towards the southeast
it becomes inoreasingly more abundant and in the Persever-
ance nine 1t 1o second only to pyrrhotite in abundancé,
being at least twice as abundant as galena and aphalerite;
It 18 associated with pyrrhotite in the quartz veins and
shows a strong tendency to crystallize in clusters of
well=~doefined crystals, '

I1lnenite (FeTi03) and magnetitq (Fo304). fhese two
ainorals arc constituents of the igneous rocks and were ‘
not introduced by the ore-forming solutions, They occur
as isolated euhedrgl orystals and as tiny 1irregsular veins,
They are distingulshed by the facot that i1lmenite is
anléotrOpio whereas magnetite 18 1sotroplic. Somne of the
ilmenite 18 altered to leucoxene, Extremely tine;grained
magnetite ls present in much of the meta-gabbro whore it
apparontly was formed by the breakdown of original irone-

bearing mineralse.
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Gangue minerdls

Quartz (810,). Guartz 1s by far the most abundant
mineral introduced by the orc-foraing processess It
comprises ovor 95 percent, of the vein material. None of
the quartz appears as introduced material in the wall
rocks, although quuartz is presunt in the wall rocks as
an}orlgln&l constituent of +he slates and quartzites,
The veln boundaries are so sharp and diatinct as to
indicate that the wall rocka, rogardloass of whet&er
they weore slate, quartzite, or meta-gabbro, presented
an lmporueahle barrier to siliceoua fluids,

The veln quartz ococupies fractures and is finese
gralined, intercrystallized, and milky. Clear orystals
with orystal faces are extremely rare and are found only
in drusy cavitios; the latter are vary rare, Ianding
and orustiforan structures in tho quartz vains are entlirely
lacking and the whole appearance of all the quartz veins
is quite masalve,

@nkorite (CacCose(Mg,Fe,Mn)CO3). Ankerite 1s the
second most abundant vein mineral is 1s an important
sonsiituent of biotized meta-gabbro wall rocks, where
it nay gomprise aa much as one third of the rdck, Its
oharabteriatio ocourraence in the quartz veins is on the
extreme borders of the voins whore 1t separates quarts

frem the wall.rook. Not all veins carry ankerite nor



does 8ll the vein ankerite border the veina, but the
proesence of ankerite along the walls of the veins 1is

an outatanding characteristio of the ores of the Alacka-
Juneau lode system. Some ankerite occuples openings
within the veins. 1t ranges in solor from white to
light gray to oream and it weathers to a deep ruaty
browne

The index of refraction of the ordinary ray of the
apecimens examined is from 1.710 to 1.720, well above
that for calcite (1.658) and dolomite (1.681), elightly
above pure nagnesite (1.700), and well below siderite
(1.875),

Ankerite was not mentioned in the early reporus
on the lode syatem and 1t was mistakenly 1Qent1tled ae
ca}c}to. The carbonates caloite, dolomite, anad slderito
are present, but thgy are moQt raree.

Ankerite ias definltely one of the last minerals
to orystalllze for it ocouples fractures that transect
&1l of the other vein minerals except gold,

Caloite (CaCOB). Caloite 18 rare as & vein mineral
although it Aoes occur in veins of the Perseverance mine,
It s also present in somne of the meia-gabbro rock. I%
ls dl{flcultly dlatingulshed from ankerite by its whiter
color, and is readily distinguished under the mioroscope

by 1ts indax of refraction.

[0
.-
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poloni e (Ca:~18(603)). Dolouite hzs been identified
in the Alaoka-Juneau.oreo by its curved faces and index
of refraction, It has been notod in only a few places
and in these cases it partially fills cavities in snall
fractures, along which leaching has occurred, The
leaching is similar to that along Silverbow and other
faults and it 18, therefore, concluded that doloaite 1is
& distinotly later mineral than those intrcduced during
gold mineralization,

8iderite (FeCOy). 1Iron carbonate is very rare in
the Alar ‘a=Juneau ores and is found only in saall seans
and fraot&res whose nature auggeute that siderite 1ie
a late mineral. 1t is distinguished by the index of
refraction which i1s above 1.820 for the ordinary ray.

Jourmaline (Coaplex silicate of boron and aluninum,
with also either magnesium, iron or the alkall metale:
present). Dark ocolored needles of tourmaline has been
noted in a few of the quartz veins on the mainland and
8180 a8 & minor accessory in the albite-mica schist
near the Perseverance mine, ‘

- Butile (T105). Delicately striated, aoicﬁlar
needles of rutlle are occasionally observed in clear
quartz orystals that are rarely found in druéy cavitics
in the velns. iwtile may be present in tho ordinary
veln quartz and uAy have escaped detaction because of

the mllky quallity of the quarta,
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Muscovite ((H,X)Al5104). Huscovite ocours both
as a rock ninoﬁnl and ne & veln minoral in the orec.

All of the country rock, whether it be neta~-gabbro, aslate,
or quartzite, contcins varying azounto of sericite and
nuscovite, most of it probably having been derived froa
constituents originally present in the rog@. Muscovite

18 quite congpicuous filling extremely thin fractures

in the veins, It more or less coats the walls of the
fractures with a thin film of silvery muascovite. The
quantity of muscovite is very small, but its oonnpxcuoun;
ness ia disproportionate to the amount present for it
couts 8o mény fracture surfaces, partioularly in the veins,
It 18 concluded that vein muscovite is a late hydro-
thermal oineral judging from the fact that it coats
"fracturo surfuces in veln quartz,

Blotite (I,K(Mg,Fe)3AL(3104)x)e Blotite is the most
conapicuous and characteristic mineral of the motagomatic
changes connected with the wall-rock alteration or.tho
meta-gabbros It 18 never present as a vein aineral., It
1s & dark brown color and is pleochroic, Blotite in
brovwn meta-gabbro imparts the browﬁ color to the altoréd
rock and characteristically is randoumly oriented, in
marked contrast to the minerals of green meta-gabbro
which show a dlstinct linear and planar structure,.
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Chlorite (!iydrous silioates of aluninum with terroua.
iron and magnesium). Chlorite is not a voin mineralj it
1s found in the slate and mpta-gabbro country roocks where
it ia derived from the alteration of ferromagnesian
minerals, It 18 found in both meta=-gablLro and slate
but seldomn in large amountse

Hornblendg (Hydrous silicate of aluminum, sodium,
calciunm, and iron and/or magnesium). liornblende is not
known to occur in the Alaska-Juneau lodes aytem a8 & voin
minerales It 18, however, the most consploucus and R
abundant mineral of the green meta-gabbro and also is |
in tho brown meta-gabbro, It occurs as long prismatio -
orystals arranged in planar orientation parallel %o the
echilstosity of the slatea, A preferred linear orientation
was not observed, In the méta—gabbro. it has been
postulated that hornblende is an alteration product of
pyroxone., Adjacent to the veins, where wall-rock altera-
tion 18 intense, hornblende has altered to biotite and
other mlnerals,

Hornblende in meta~gabbro 1e a pale green to dark
green color, The Opiio angle is large (nearly 90 degrees),
the angle Z to ¢ is about 23 degreea, tho optioc sign is
negative, Alpha 18 about 1l.645, beta about 1.660 and
gaana about 1,670, It ig pleochroic in shades of:
Yolluwish srein tdibérk bluish grooh. The above optical
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data indiocate that this amphibole, rathor loosely ocalled
hornblende, 1s a member of “he pargasite~horndlende
series.

Epidote (HCap(Al,Fe)5315013) and goisite (HCapAls
S13013)s  Of theas two minerales zoislte is by far the
nost commonj epldots being found only in slates con- |
taining some admixed tuffaceous material. Zolslte 18
common in the meta~gabbro where it occurs &8s a meta-
morphic mineral formed during the metamorphism of
gabbro to neta-gabbro, Zolslite cannot be Alatingulshed
in the hand apecimen, bBut when aeénigith the mlcroacépo
1t ocours as fine-grained Alsseminated orystals within
the mota-gabdbroe.

Planloclasq (70 percent of NaAlSlxOg and 30 peroent(
of CaAlySiyOg)e .?olépar is a prominent constituent in
soae of the ueca-gAbbro bodles. It is not a conatituent
of the velna in the lode system., Feldapar in the meta-
gabbro 1is -generally considerably altered, granulated and
s;ficitlaedc .

Tho moat common feldspar has besn identified asa

. P 4
oligoclase-andesine on the basis that its index of

refraction for alpha 18 1,545 and for gamma 18 1.555.
graghitq (C)e The Perseverance slate contains an
abundance of carbonacecus mattor, most of which has been
oonverted to'sraphito by éoglonal Qynamic metamorphisam
and ?y the heated aold~boar1ng solutiens, It is not

1
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found in the velns themselves except in those rure plaoeé
where the introduction of vein materlal has mechanioally
torn pilecos ol black slate containing graphite from the
wall roocke and included thea within the velns. Craphite
is particularly abundant along‘some of the larger faults
such as Silverbow fault, where in some parts the g&uge
"‘may contain as auch as 25 to 30 percent 6f'graph1te;*vThe
presence of 8o much graphlite in sone of the larger faults
ia unexplained;
Phe presence of gruphite in the oreu has boon tho o i{u :

cause of conslderable troubla in the Alaoka~Juneau mill,

for 1t is a slippery nineral that forme a greasy alime

that interfores with tabling and emalgamatione '

Gagggg (Fe3A12813012).' Garnet 18 not a coamon

mineral in the Alaska=Juncau lode systcme Itas moot
eomzon mode of odcurrenoa 18 as subhedrel small 6ryata16
iaaediaﬁely adjacen& to the quarta velns, auogesting that

the veins may have provlded the requialto heat and perhaps
‘scme of tho chealeal constituents neoeaaary for the '
’ rormation of garnate. Ggrnet is ;bundant 1n the CIark .
Peak achzat whoro 1t vaa produced as a conaoquence or é;}*i
the metanorpaism attondant with tha Coast Range 1nﬂrueion.
iaoﬁever. metamorphiam in the Persevorance slate waa not »'
of aurfiozenﬁ 1ntenaity to produce garnet oxcept adjaoent

i

to the quarta vainé. f}p::: uv-, -‘-U* ER :ﬁ?ﬁﬁfﬁ;

The garnet is very dark brown to almoat blaok. duo

".



in large part to the abundant graphite inclusions in the
garnet, Quartz inclusions also are aburdant, ‘l‘hqapparentﬁy
formed after the regilonal schistosity was produced in the
slates, for the inclusions are oriented parallel with the
alenvage of the rocks., This observation confirms that the
presence of the garnets is due to the quartz veins for the
quarts veins likewise post-date regioral schistosity.

Apatitq ((CaF)Ca;(PO;),). Apatite 1s a prominent
pinor constituent of brown meta-gabbro, much of it having
been formed during the processes of wall-rock alteration
vhen relatively large smounts of phosphorous pentaxide
were introduced ty the vein-forming solutions, A little ,
epatite was present in the origimml gabbroic rocks,
Apatite occurs as extramely amall evhedral ecrystals, It
i3 not & veln mineral,

Schena (CaTiSiOs). Sphene is a prominent minor
constituent of meta-gadlro, During the metascwatie changes

. . accompanying wvallerock alteration sume titantum axide was

Md@uuwem:ﬂ&—@hbﬁm
slightly more titanite than does green mada-gabiro, _It
mumnmdmmmmdeu-"
aota~gabbro, &moqahemappmtohnnitcdto

" lenscxene, Sphene 1s not a veln minerel,



MINERAL ZONINO

A zonal ochange of the sulfide minerals ia quite
dlstinct froam northwést to southeast along the Alaska-
Juneau lode system, Near the northwest end in the Ebner

mine, sulfide minocrals are not common by comparison with

veins to the southeast, and pyrrhotite ias by far the most

conspicuous aulfide mineral. Toward the southeast end

of the lode system galena and sphalerite graduslly appear
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and become inoreasingly abundant although they never attain

tﬁo abundance of pyrrhotite. Arsenopyrite appears as
& canspicuous mineral only in the Perseverance mine at
the southeast end of the lode system. The abundance of
pyrrhotite is unchanged throughout the lode systen,

The gold-~silver ratio in the XZbner mine near the

northwest end of the lode system isa 7 to 1 by weight, and

the gold-silver ratio in the Perseverance amine near the
southeast end of tho lode syatem 18 1 to 1.

In the North Ore Body of the Alaska=-Juneau mine
pyrrhotite is the dominant sulfide mineral with lesser

amounts of sphalerite and galena, No data are available

" on the gold-silver ratio.

L}

In the South Ore Body pyrrhotite is the dominant

sulfide mineral although galena and sphalerite are sone~

what more abundant than in the Nor;h Ore Body., Arseno-

pyrite 18 present 1n inoreasing amounts toward the
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edjoining Porsovaorance grouldds The gold-silver ratlo

18 1} to )1 by welght,

In the Persoveranca mine arsonopyrite is somowhat
nore abundant than eithor 5#;onu or sphalerite, but
pyrrhotite is ﬁbetiabundanté As statod above tho gold-
8llver ratlo 1as 1 to 1 by wolghte

Tﬁére 18 no detactable change in'veln mineralogy
or gﬁld-ailver'ratio at dopth at any plnco”in the Alaskae-
Juneéu lodé'uysﬁem. This 18 80 in spite of the faot that
uithin the orth Ore 3ody mining has exposed the lode '

P —

'system throushout a “vortical diatanoe or over 2,000 feat,

WALL~ROCK ALTERATION

General features

- The meta-gabbro sills of the Alaska=-Juneau lode
eyéiéﬁ havo been profoundly alteréd by regional dynamioc’
motamorphism and the vein-foraing solutione.‘ Regional
dynamio metamorphiam hasg converted normal" 5abbro into
a green amphlbola-rioh rock rcferred to aa green neta- |
.5gbbro. The veln-forning solgtiona have changed greeu
aéta-gabﬁro into a blotite-rich rock referred to as
“brown met&—gabbro. These ohanges are oonsidéfed below
from tho atandpoint of chenloal changea and mlneralogical N
ohanges. Table 3 illuatratea the type and4 extent of

tho chemlcal changes. '
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Table 4 (Cont.)

Sample Nos 61, Data from Wernecke (1518), Gabbro from
center of tunnel lo. 1, Alaska-Juneau reilraod,
George Swarva, Analyst, The rock 1s a coarse-
grained, greylsh-green hognblende eabbro, The
hornblende was formed froam augite which forms
the centers of some of the hornblende'oryatala.
Lébradorite is the other proainent conatltuent
and 1t 18 partially altered to quartz, albite, and
golsite, Minor amounts of titanite and mysnezlta
are present. |

Sample No. 208, Data from Ypencer (1906). Oreen mata=-
gabbro from essternmost eill on the north side of
Cold Croek. Owsorge Stelger, analyst, Gréon horn-
blends in felted agrrosates composes about 75
porcent of the rock. The rest of ths rock 1a
finely granulated feldaspar with some quartz,

Semple No., 64, Data from Wernecke (1918), Oreen meta-
gabbro from near tho blacksmith shop in Gold Creek
tunnsl, George Swarva, analyst, This specimen
from the same body as sample No. 61 and represonts
a beginning atage in the motamorphism of a gabbro,
It is an amphibolite combosod of acloular urelitio
hornblende and finely granular quartz and zoisite
apparently defived from feldspar. :linor amouqta

of apatite and magnatite are nraaant.
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Table 4 (Cont.)

Sample No; 1l1As Data from Wernpoko (19i85.‘ Green meta-
gabbro from near face of 3&5 southhoroeeout. Alaska~
' Juncau mine. George Bvarva, analysts The rock is
& dense fine-grained dark green amphlbolita. "It is
a completely roeorystallized gabbro.

Sample Koe 1. Data from Knopf (1912, pps 37-39). Oreen
-meta-gabbro from norihweat side of Meddenha}l Glaclier,
Eagle River rogione. Jo Go Falrohlid,~analyat: 'I?§ I
rock is dark oliva=-green and fine-é%ained with
black euhedfal orystals of aotlnoliild hornblende as
phendcrysﬂn. Amphlbole is the doiln&nt constituenty
goislto and epidote arae abundant, granular albite 1s
interstitial and biotite 18 preascnt ln amall sanountse.
_Titan’terous magnetite and apatite are accssaories,

Sample lioe 60, Data from Spencer (1906, ps 63)e Brown
meta-aabbro from the Kbnor Sre bodye Georga Stolgor,
analyét. .Rock 18 estimated td conéiét of 45 percont

.'or quartz, 22 percent of mica, 20 percent of care
bonstea. 10,5 percent of zitanifercua magnetito._<_ »
&nd 2,5 percent or sulfide mlnerala. f  .

Sample Hoe 290, Data froa Werneoxo (1918).; Brown meta- 1‘
gabbro rréa tonsue of meta-gabbro bolow 410 atOpe,i
A;aaka-Juneau,glnn. Georso Swarva. an&lyat. It_tp

. a'dense, rine-sraiqed. dark brown, sugary rook;: a
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Table 4 (Cont,)

Sanple los 2. Data from Knopf (1912, ppe. 37-39)s Brown
métaggabbro from northwesat side of !lendenhall Glacier,
. Fagle River region. J; 0. Fairchild, analyst. It is
a fine-grained, black rock composed largely of blotlte
of an intensaly pleochrolo varlaety in fine flakes ‘
and tufted or fan-shaped forus, Albite and zolsite
are the other prominent minerals, @ﬁd éﬁloripe, .
calolte, apatite, and pyrfhotita ers minor oonatiiu-

onta,



Chomical changes

It is unfortunate that only a partial analyais is
available of the ao-oalied "normal" gabhro froa the
Alaska=-Juneau lode system, However, it 1s apparent from
the chemlcal analyses that the change from a gabbro to
green meta=gabbro involves eesentlally no change in

chemlical ocomposition. Nothing has been added or reaoved,

(Compare normal gabbro with average analyais for green
meta-gabbro}e The change 1s purely a change in the
mineralogy and phyalcal charmcter of the rock and was
accomplished by heat, pressure, and the water vapors
encloosed in the original roak.

At only one place in the lode system 1a there &

gabdbro that is only partia}ly metanorphosed to green
‘ meta-gabbro. All of the othor gabbro bodles are so
completely metamorphosed that all traces of tho orginal
gabhro af@ destroyed, Sample number 61 in table 4 1s
& specimen fronm a gabdro intrusive, only part of which
was converted to green meta-gabbro.

That the green meta-gabdbro was astually derived
from a gahbro typo of roclk is indicated by a coaparison
of the chemical énalysoa of the greon meta-gabbro in the
lode syolom with the mean of Al analyses of gabbroa,

as oh&wﬁmlh“th3 table below,

159
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A 2.

3 8 conasecss ‘802 4809
Alz e wmen 17'9 15.7
Foo03 & FeO == 9.2 10,0
Hs - o w e o o apen 7.5 7'0
CAO0 =mmmemmee= 11.0 10,9

0 sececaces g.g é.g
ﬁ?t,o i o/ S
TL0p ==--===== 1.0 1.2
MO ==emamcmnne

0.1 02
2
% 15618 —39%5
1. Hean of Al analyses of gabbro (including olivine

gabbro)e From Laly, R. Ae., Igneous rocks and tholr origin,
Pe 27, 1914,

2. ¥ean 6 4 analyses of green metaezabbro trom the
Alaska~-Juneau lode system. Data from table 4,

The slimilarity of the two aets of analysces 1a
remarkable and thers dan be no doudt that the parent rock
of the green mata-gabbro is a gabbro.

Unlike the change from noraal gabbro to greenimota-
gabbro, which was largely a physical change, the change
froa green meta~-gabbro to brown mete-gubbro ia lsrgely-a
chemiocal chanzae Changes in mineralogy, of course,
occurred in both conversions, Refercnce to table &
reveals that the change from green aneta=-zabbro to
brown meta-gahbro, if the amount of A1203 18 assumed to
have romained unchanged, involved the addition of
relatively large anounts of soda, potaah, titanlume
carbon dioxide, anl phosphorous, and the removal of
considerable anounts of iron, magnesia, lime, and com=-

bined water, The figures also susgest that silica was
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removed, although the difference between the sets of

analyses is too small to be convinolinge

Mineralogiocal changes

The original pgabbro consisted of horndblende, augite,
and labradorite in various des?eea of altemtion, with
minor amounts of titanito and magnetites The horndlende
wag dorived from auglte and in the g;oon.meza-gabbro
sugite still oohpriaeo paé%s of thg centers of some of
the hornblende orystala, o

Metamorphiam to produce the green meta«gabdbro is
a oonsequenas of regional dynamioc metamorphism, It
invalved the alteration of augite to hornblende and the
breakdown of the reIGSpaﬁuto orthoclase, zoisite, and
albite. The resulting rock is scmewhat variable 1n‘
mineralogy, but tho writor estimates, on the basis of
nuunerous thin-aeotioﬁ observations, that an approx}na%c
mineralogical analysis of green méta-gnbbro.1§ as shown
in the following liastinge Similarly an;approximato
mineralogical amlysis i@ given for drown meta-gahdro,
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Groen mota-gabbro 3rown meta-gabbro

porcent ~ percont -

Hornblende 49,5 ——-

Albite , 16.0 3040
Orthoolase - 5.0 c—-

Zolsite 25.0 15.0
Quartz Ldad g . 5.0
Biotite - 26.0
Ankerite e 18,0
Apatite 0.5 ' 1.0
Titanite 340 4,0

Magnetite é:% é:g

The change froa groen mota=-gabbro to brown meta-
gadbbro is looally known as blotlzatlion, becauso tho new
dbiotite 13 such 8 conapicuous constitueﬁt. As notod »
ezrlier, the process of blotization in the alaska=Jungau
lode syastem was caused by the addition of soda, jotash,
titaniun, carbon dioxide, and pnosphorous pentoxide,
and the removal of part of the iron, nagnesia, lize ard
oonbined water, DBecause of these chemlcal changee the
minerals previously preasent were not stable, and in the
presence of heat and water, new mlnerals were formede.
Rorndblende was not stable in the new environnent and
it is lacking in all blotisod meta~-gabbros The intro-
duction of soda resulted 1nvtho’formation of albite.
Potagh was made avallable from the vein-foraing solutions
and the bioakdown of orthoclase provided an azditional
azount %0 be used by biotite. Some Of the magnesis, iron,
dnd lime coabined ‘with introduced carbon dloxide to
form aﬁierito. The additional amounts of tztania and
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phosphorous pentoxide rosultod in an inyreased quantity
of titanite and apatite, respectively, in brown meta-
gabbro, '

Examples of blotirzation ss wallerock altaeration
are rare, but its oocurrence in a few localitios has
been noted in the literaturs = at Roseland, 3ritish
Columdblaj Sullivan, British Columbla} Copper Nountain,
British Columbiaj and in the Kolar gold district of
India. ’

At fosaland, Drysdale (1915) reports that the
country rock is an auglte porphyrits composed of
phenoorysts of augite, hornblende, and plagioclase in
a groundmass of plagioclase and hornblende., Adjacent
to the veins the feldspars of the auzite porphyrite are
clouded and silicified, and in places the augite 18
altered to urelite and bilotite. The‘altered augite
porphyrite 18 richer in magnosium, potassium, and 1roh.
and lower in ailioca, caloium, and sodium than the fresh
augite porphyrite.

In ths Kolar gold field of India the country rock
ie hornbl?nde aschist, In the viocinity of the quartsa
lodes a "charactaristic brown mica 1a'cbundantiy developed,
and @0 much 80 is this the case that its plen;lful |
occurronce may be regarded as an indlcation of the near
presence of a lodé*ﬂ(Hntoh. 1901, pe 7)e It 18 oOf
interest %0 note the aimilarity of wallerock alteration



at Kolar and at the Alaska-Juncau lode system whore the
occurrcnce of blotito in meta~zabdbro alaso is an indica-
tion of the near presence of quartz veins,

At Copper Mountairn (Dolmage, 1934, pp. 27 and 55)
'tha feldspar-augite oountry rook, where invaded by the
Copper !Mountain stock, 18 intensely blotized and in
places almoast completely converted to blotitee.

At the 3ullivan mine, British Columdbia (3wanson,
1945, ppe. 645-657), the doainant type of alteration
18 touraalinization, albitization, and chloritization,
but at places the wall rocks are rich in blotite, 7The
blotite occurs as épote in the sediments,

On the basia of his studles in the Haryaville
mining district Barrell concludes that the transformation
of hornblende into biotite is a "mark of hydrothernal
" metasomatiasm, through perhaps a toaperature but a little
lower than under the more intonse conditlions closer to
the contact" (Barroll, 1907, p. 140),

Ankeritization and albitization, in additlion to
blotization, are consplcucus alteratlon processes in
the wall rocks of the alaska=-Juneau lode system. It
is of intersst to note that ankeritization is a
doainant process of wall~rock alteration in the Hother
Lode aysten of Calirofnla. which is renarkably similar
in nany other raespects to the gold deposits. of the
Alaska-Junnau lode aystea, .Knopf (1929) reports that

164
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tho chief ocharacteristics of the wall-rock alteration in

the !lother lode is the addition of carbon dioxide,

potassium, and sulfur, and the reaoval of.silica.

- MINING AND MILLING

1% 18 not the purpose of this roport to exhaustively
dcacribe the mining and milling methods that were
employed by the minesa in the Alanka-Juneau lode syaten,
Howevor, bcoaude thero were several outafanding mining
- and milling toochniques developed Sy tho mines in their
efforts to treat these ores, it is deemed worthwhile to
mention aomo of tho mathods usecd. '

Although individual veins of the Alanka=Junesu lodo
system are high grade none of them is sufficiently large
and ocontinuous to be selectively mined., Early atteapts
were made to mine individual veins but fallures soon
made 1t apparent that the only profitable method was
to mine on a large acale, taking both vein material and
inzervoning barron material,

large~scale mining and milling toohnlquee were
-+ developed and were very successful at the AlaaksbJuneaﬁ
mine, although slutlar teohnxquoa appliod to the Alnaks—
Gastineau mine ended xn fallure, largo stopesy sone
of which are caved to the Ourfaco to nake glory holea.

(5%
are cut and caved in choeo sones of rock that were



previously tested for profitable gold values. [he
caved and broken rock was drawm off at the botton of
the stopes through grizzlies and loaded into cars and
trammed to the mill.

After primary orushing the rock wao moved on an
endlesa belt where it was hand-plcked - the barren slate
and meta-gabbro being rejected and all material contaln-~
ing quartz was retainsd and further mllled. Aa‘the
re3ult of hand-pioking the average tenor. of ore nlilled

was dncreasod to 0,086 ouncas of gold per ton, whereas

the average tonor of all rock nined,(inoluding vein and

intervening materiul), is 0,045 ounces of gold per ion.
Approxinutely 45 peruvent of tho naterial alned 1o
rejected by hand-corting. 7This nothod 1e succesaful
only because gnqkllled (and consaquently inexpensive)

" labor éan réudily distinguish betwaen the gold-bearing
veln material which is whito and the barran mat#flal
which 18 dark colored. .ilthout hand-gorting the
‘additional cont of milling nearly twice as much material
would nevaer have permlittod 5 profit,

Tho alaska-Jungsau hine vas one of “he larger gold
mines of the world, and for ;nhy years mined over 12,000
tona of rock per danye It ia the only mino in the world
%o have succeasfully operated on ore of such low gradae
In rocant yeara the average recovery has baeen $1.15 per

ton, minod at a total coat of 72 cents por ton.

156



107
The reader is referred to reports by 3cott (1932)
and Yetsgar (1932) for comprehonsive desoriptions of

the mining and milling methods enployed by the nlaska~

Juneau minae,
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FIGURE 6
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FIGURE 9

Joint 2

C-C olong north—south direction

Component of maximum stress =
Component of moximum relief = A-—A
maximum tectonic transport = a-a

Component of
DIAGRAM OF RELATIONSHIP OF CLEAVAGE AND JOINT PLANES
- T0

ISOMETRIC
ORIENTED STRAIN ELLIPSOID




FIGURE 10

. N
Joint |

Cross jcint

~dJdoint 2
—.Vem L
e
. Cleavage d
Vein ‘ \
/A \
\\ \ ’ c
\ A Y
\ /N
\ \
\\\b — /. - //i_
\ \ / \ \
Y4 \ P
~N - N \\\\\ P
~ /AN 2\ P
~ ~
\\1L\ : \\ ~
/ T s ~ “\a
3 s \ 1
/ \
\ D

)

-~
-

__—-""Axes of reference

/ Position of plones when cross joint is rotated
to a N-—S vertical plane ‘

/ Position of planes before rotation

STEREOGRAPHIC PLOY OF CLEAVAGE, JOINTS,

Atoska — Juneau

mine, Alaska

AND VEINS,



" N3é&w, 78NE

BRI =

0-1% =5% 5-9% 9-13% 13-17% 1IT-20%

ATTITUDE OF VEINS
Algsko — Juneau mine, Alaska
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