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ABSTRACT

The Ahtoll-Slana distriet is located in the Eastern
Aloska Rengee In this area the Alaska Renge trends north-
enst and forms tho highest rolief.

The only rocks 41dentifisd as sedimentary were found
south of Indlan Pass, and were mapped as undifferentiated
sellments.

Frobably aeventy-five percent of the bedrock of the
Ahtell-Slane Aistrict congists of intrusive igneous rocks,
~T which diorite and quartz-monzonlte are the principal
rvpes. The Ahtell Creek pluton 1s malnly dlorite, whereas,
arta-rnonzonite 1s the lmportent rock of the colder Indlan
Cresk plutons

Basalts are widespread in the district and have been
ten ta tively subdivided into two types; the Grubstake Creek
cagal s and the Long Leke basalts.

Motamorphie rocks underlle a relatively swsll part of
the distrlct and the ma jority of those cropping out are
along the Ahtell Creek and thse South Fork of the Slana River.

Strucetural sdjustment has been & continuous process In
the Alstrict since early geologle time and may have lessened
only in the receat past. Tha trends of faulting are so

located as to svgeedt reglonal orientavions




Hodification of the land form was found to vary in
d:{ferent areas and because of that, this portion of the
Alesle Renge Province mpe been subdlvided. The eastern
par:z 1s ecalled the Clacia) sub-province and the western
p2rt the Periglaclal gub~provincee.

Deposits contalning molybdenite, lead-silver, chalco-

pyrite and gold were notad In the districts



IN 17RODUC TION

e field season began July 1, 1957 and ended
.optember 24, 1957, Mr. Au Ngoc Ho, a gesologlst for
jtreondberg ¥Mines Inc., jolned the writer in the area
rugust 12, 1957 and left September 7, 1957.

Travel wlithin the aroa was on foot. DBase camps were
astbablisbed at several lakes and supplies were flown in
9y fioat plane. In areas where lakes were not avallable,
samp supplies and segquipment weres elther alr-dropped or
bacw packed.

serlal photographs were not avallable during ths fleld
zeaz2on and sketoh meps wers mide of all areasg traversed.
Later, aerial photographs, taken by the United States Air
Porees, wore wade avallable. These photographs were enlarged
and Plate T wos made wlth their aid.

Approximnately 250 rock and ore specimens were collected
frem which eighty thin sections, twelve pollshed-thin sections,

and thirty-two polished sections were prepared and studled.

Loertlon and Area.

The Ahtell-Slana dlstrlct 18 located In the Eastern Alaska
Range in the Territory of Alaska &nd is a part of the larger
Slena-Tok dlstrict. The district is approximately 260 miles
southeast of BWirbanks and 200 miles northeast of Anchorage.

e ]l w
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s ares disceussed in ths following pages and covered

Ly tue general geologic wap, Plate I, extends north approxi-
wately twenty miles from ths Slana-Tok highway to the Slana
«iver and lncludes an area of approximstely 140 square miles.
“he sroa coversd includes the draluage of Ahtell Cresk and
rhe South Fork of the Slana River. The locaticn of this area

in Alasks is shown in Pigure 1.

4000naibIL Ity

A% present, there are no roads in the district and travel
18 generally Ly tyack aquipped wvekhicles or by float equipped

alreyarlt.

Previous Wnrk.

All previous worlk ln the area wes in the nature of broad
rvaconnoissance svrveys ocarrisd out by Mr. Pred He Hoffit, a
gevloglat for ths Unlted States Geological Survey. Hoffig,
in 19296, mads & brief and preliwinary traverse of the Slana-Tok
district; howsveor, hs doss not make mentlon in his published
palletin (1929, Bull. 824) of sctually traversing the area as
mapped on Plate Is In the swmmer of 1938, Moffit agalin visited
thie Slans~Tok digtrict end continued the reconnalssance survey.
Tie results of this worlk were published in bulletin 904,
f0aology of the 3lena-Tok Distriot", and included mn ares of
épproximat@ly 1,000 sguars miles. Mr. Hoffit wentioned in this
work the area Included on Flate I, but merely referroed to the
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roeks west of Abtell Cresk &s undifferentiated lgnsous
Invspgives and ertrusives and thoae to the east as a

diopltle mass. Kendenhall, in 1901 and 1002, made &

saconne issance survey of the Central Copper River reglon
which also ineluded the upper Chistochina River countrye
Although Mendenlsnll dld not enter the Ah%ell Creek area he
34d exsvsrse the Indlen (reek rveglon. His worlk was published
tn 1904 as Frofesslonal Paper 41 and titled "Geology of the
Cantral Copper River Region®. In 1954, Mr. Moffit bad publish-
od Usnlted Jtater Geologleal Burvey Bulletin 989-D, & compila-
tica of much of the information (much of 1t his original work)
pogarding the Hastern Alasks Range and titled "Geology of the
Bussern Part of the Alaska Range and Adjacent Area¥. The
vnlletin 18 a opredit to Mr. Mofflit's long and distinguished

gervioe ln eontritmilon to Aleslkan geologye

Purposs of Work.

The purpose of the field work was to carry out a geologic
rosonnelssance survey of ths arsa drained by Ahtell Creek and
ths South Pork of the Slana River. The fleld work was plamned
to asrve a dual purposeé. (1) To examine all lmown mineral
deposits and sesreh for others, and (2) to use the data collected
foy thsals material 1n partial requirement for the Master of

Scisnce degres In geology from the Montena School of Mines.



R NI ARD 1 TN S T A ik e i 1 5 -

huokpowledgmonts e

DN

‘his writer wilshes to express his appreciation to
Bro Harold Strandberg, Presldent of the Strandberg Mines Inc.,
tnchovege, Alaska, who financed the totval cost of the fleld
#orK and other ezpenses Incurred in the compilation of this
L0esise

Addlvional thanks is extended to Mrs. 0lga Doheny,
wifize Hanager for Strandberg Mines Inc..

This eriter would also like to sxpress his appreciation
W tka following people who have contributed sdditional
informs tion about ths districts Dre. Jom Reed, of the United
Ste s Geologleal Survey, who asslsted in obtalning aerial
pheographs, Hy. Phil Holdsworth, Territorial Commissiloner of
Minsg, Hy. Martin Jesper apnd Mr. William Powell of the
Terrltorial Departmont of WUinss.

Bpeclial tmuks go to Mr. Au Ngoe He who accompanied this

griter for part of the fleld seasons

GEGGRAPHY

Tan Ahtoll-S8lape dAlstrict is damine ted by the Eastern
Alagls hange and the Copper River dralnage system. The former
trendg northwest through the distrvict snd forms the highest
roliof. 'Ths latbter 18 to the south eand west and forme & broad

gloping lowland with many lakes and meandering rivers, but rlses




towpds the south to form Mount Sanford in the Wrangle Mountains.

EA“% g,efo
The rellef of the Ahtell-Slana district 1e conslderably

loBa than that of the western part of the Alaska Range. The
nlglwet point 1n the district is Ahtell Mountain which 1is
approximately 7,000 feet. The lowest point 18 near the mouth
of Ahtell Creek and 18 approximately 2,000 feet. Hence, the

1lfference In maximum relief 1s nearly 5,000 feot.

Oraingge .
The Ahtell~3lana district 1s drained by three ma jor

streams, Indlaen Creek, Ahtell Creek and the South Fork of the
3lana Biver. All either fiow directly into the Copper River
o¢ into tributaries of that rivers

4LY of the atreanms are, in part, bralded, but many bave cut
deap gorges, particularly along thelr lower courses. The
8lana River 18 the ma Jor we ter course in the area mapped, how-
ever, 1t is a fast flowing highly bralded river, not sultable
for amall beats. The nsame Slana 18 apparently derived from
ths Indlan, sla meaning muddy and na river in the Athabascan
language. Mosi rivers In the Interior of Alaska ending with
pa are derived from ths Athabascan.

High water can geneorslly be oxpected in July, due to
agtive melting of glaclers. During periods of high water the

Slana Riveor may prove difficult fto ford, but the other streaus

v 5 w
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cop be coroseed at omny time durlng the season.

Pisbor and Vegotation.

Timber suitable for large construction purposes is not
2vailable in the distriet, howaever, spruce and blrch do grow
in ebundance wilthin the Copper River lowlands The timber
within the distriliet is gonerally small In diameter, spruce,
and Je gemerally llmited fo areas below 2,500 fest.

Alder brash 1s common to &1l ths lower valleys and grows
in ebundance in 8such areas.

Tradra and wmuskeg ere abundant everywhere in the lower

areas &8 woll &8 in the higher flat countrye. ,

9ne climate of the Ahtell-Slane district is sub-arctie
and gharasteristically cold during the winter, wayrm and dry
tuying the swmner. The highest temperaturs, unofflelally
reported durlug the 19867 flsld soason, was 102 degrees, in
Julys Snow ie usuvally gone from the lower slopes by June

firat, but esnn be expectad anytime after September fifteenth.

Popula ticme

The only pormanent resldents in the area are elong the

Alana-Tok bighway and near Mentasta Lake.
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GEBNERAL GEOLOGY

™o Ahtell-Slana district ls located portly In a detached
group of mow tains locally referred to as the Ahtell Mountains.
It 18, geograpnically as well as geologically, part of the
Alaeska Range. (Ses areal map, Plate I). It is predominantly
an igneous eres, but includes a restricted number of metamorphic
end ssdimentary rocks.

Igneous intrusives constltute the most widespread assemblage
of rocks In the Alstrict. Dus to differsence in composition
and age, the Intrusive rocks may be considered to be two
gsparate plubtons. The Indian Cresk pluton, loented to the
wost of Ahtell Creelt, ls the older end predominantly quartz-
ponzonite or related facles. The Ahtell Creek pluton 1is
Eainly dlorite and covers a large area to the east of Ahtell
Creek. Dikes of various composition are numerous and transact
agvory vonk type in the district. The dikes represent the
lateat lgneous activity 1n the districte.

All rocks have been subjected to prolonged structurel
deformstion, and feults are common throughout the dlstrict.
Manyg, but not all of the faults, have been mapped (Plate I).
Some of the faults have resultsd from local intrusion, but
others may be related to reglonal stress. Structural readjust-

ment dn the very recent pest is still evident In well defined

o 7 e



fauli=line-scarps, Some of the structural adjustment has
ocaweyed subssquent to glaciation, which fact is evidenced by
the pivservatlon of scerps, (Qlacial action was more active

in the higher mountaing east of Ahtell Creek then Iin the region
to the west., As a consequence we find "biscult-board® topo-
gyaphy developed on the Indlan Creek pluten end a more mature

disesction in tho glaciated mountains of Ahtell Creek,

Sfxsbigrapay and Hilstory.

Ths marble wnorth of the Slana River, &f Dsvonlan or early
Pomilna in age, represents the oldest gsediment in the district.
& almilisr grystallline liwestone or msarble, noted by WMoffit near
the m@néh of the Indlan Cresk suggesta that Devonian or aarly
Permien rocks wore more extonslve than 18 now apparent,.

futmergonce ocsurred during Permlsen time, as evidenced by
the Pemaian marine ssdlwents. Also, during the Permlan period
there was intemsive volcanic activity throughout Alasksa, except
iv the novrthern part. Mertie (1935, p. 301) hes auggested that
ong of the major loci of volcanle activity was in the Eastern
Alaska Hange. Frecesding the volcanlc activity a series of sedl-
ments (present day horafels) were layéd” down, probably over the
antiry Ahtell-Ylamae distyrict and adjacent reglons to the west,
These sediwents arée posslbly equivalent to the Chisna formastion
that Mendsnhall (1905, p. 34) firnt described in the upper

Caistochina yagion, and regardsd as pre-Parmian., Mendsmhall

w 8 o



placed thew in the Cavboniferous Pexrilod. Moftit (1954, p. 103)

st btos of thsesel

“The aseignment of the rocks of the Chisna formation

to the Carboniferouns is provisional..PFuture detailed
8tudy will probebly show that rocks of the Permian
ags have besn included in the Chisna formatlon"

Roegardless of thair absolute aga, the hornfelsic rocks
are, in & relative way, prior to Grubatake Creek besalt.
Zince there 18 good reason to bellsve the basslt represents
the lower Yermian and sguivalent to the lower M¥ankomen forma-
tlon, the hommfels would seem not younger than sarly Permiene.
Howaver, should tha Long Lake basalt znd ths Grubsteke Creek
baeslt prove to be equiwslent, the IQQ{gn Creek pluton would
then mve Lo ba pre=Permian in age or at least prior to
&?ubstake Creek basalt, and the horafelsic rocks would also
probably be pre~Permisn in age. Lvidencs to suggest the
egzivalencs of Long lake and Grubatake Cresk basalts has not
besn founde

ATter ths extruslon of the thick basalt series deposltion
of the undifferentinated sedlments, accompanled by further
voleanism, took place.

Asgording to Moffit (1954, pp. 181-182) the area of the
preseont Alaska Renge was one of fluctuating lend and sea
lovels batween Pormian and Tertlary time. After deposition
of the sediments and leter volcanle activity, intrusion of

the Jndlen Creek pluton took placses.
Cappa, (1916, p. 85) and Cairnes (1914, pp. 12~28) bhave

ldbgﬂ
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sugrostod there were at leant two peoricds of lgneous intrasion
i the Ohissna aresa and in adjscent poarss of Cavada. The
&sply payiod was not later than vpper Jurassle or lower Creta-
seons and thse later period waa in Tertiary time. Wayland
(1940, pe 152) sonnludes that the Kleln Creek bathollth
(granodiorite) near the Capadlisn bordsr, was post-Permian,

bt pre-unper Jurasnslc. Althouwgh the aress ¢ited are soms

100 alles onst from the Ahtell-Slana distrlet they are on the
eums strneturs and igneous sctivliy Iin one ares cowld have been
con Lawmporansous slsewhers along the structure. Because of

whe similarltles of the rook types Iin the sbove areen o those
of the Indlan Creok pluton, it ssems furthser likely that these
inteusives were contemporaneouws, or, av lesast, naarly 80s
Hense, the Indlan Creek pluton may be temtatlvely considered
pont=Perminn,; but pre-lretaceous, Iin age.

Eftor Intrusion of the Tndisan Crsek pluton dlssection wae
probtebly ecceleratad. Intrusion of tho Ahtell Creek pluton
way bave besn near ths climax of the Alasks Range orogeany and
in pogi-Cratrceous times

Stxuetursl deformp tion of the region presently occupled
by the Alasls Range hag besen a continulng process since late
Paleozole time. Bmlith (1939, p. 27) bas described strongly
delormed Earbonlferovs rocka below only moderstely deformed
Trisrsgic rocka Jo the area adjacent to the Cansdlsn bhordere

Hol'flv also belisves the Alaska Range Indlcates a zZone of

o 10 =
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8 trus bural wsakoeess end one of repeated mountain building
oz tanding Wack as early as milddle Paleozole time. The cllmax
ot the present Alaske Renge orogeny, according to Mertie

1930, p« 115) was in Tertlary time. The affect this had upon
the Ahtell-Slana district 13, for the mest part, unknown.
tnly the last gstructural readjustment 1s recognizsd, but
possibly the long contlinuoua structural process and repsatsd
crogeny have affected the dlstricte The Denall faults,
pellieved by Mendenhall (1905, p. 84) to be post-Eocene, may be
& much older structure than many infers The structural adjust-
gent of the Ahtell=Slana dlstrict probably 1ls related in some
vay to the Denmll fault. This wrlter's proposed east-west
dirsection for principel stress may be related to the articu-

late structure of Alaska Renge.s

Sodlmentayry Hockse

The only roclts 1dentifled as sedimentary, excluding the
recsnt alluviwmm, were found south of Jndian Pass. This area,
venause of ivs compleg structure, was not examined in detall
and thin gsections were not made of the rock types. In view
of thelr complexlty and compoylte nature they have been

deslgna ted undifferentiated gsediments.

Undifferentiated Sediments: Sedimentary rocks, as mapped

on Plate I, conslsft of a seriss of sandstones, shales, impure



14aos tonas, conglomerates, and gritty tuffaceous beds all
overlylng a massive basel t flow. As a group, the sediments
wre much deformed by faulting and dike intrusion. The light
orown color of these rocks contrasts sharply with the darker
srubs take Creak baselt as 1llustrated by Figure 2o

Thiclkness of the sediments 1s estimated to be &t least
L, 000 feets Physlcally, the undifferentiated sediments closely
resemble Permian rocks exposed to the southeast and may prove

squivalant to thewm.

Intweusive Igneous Rooka.

Probably seventy-five percent of the bedroclk of the
Ahtell-Sluna dintrict consists of intrusive lgneous rocks
of which diorite and quartz-monzonlte are the principal types.
The Ahfall Creek pluton 1s malnly dlorlte with subordinate
amounts of tonalite. Qﬁartz~monzon1te 1s the lmportant roeck
of the Indian Cresk pluton. Racles changes are common within
both me jor plutons; WYut only a minor number of such changes
vere mapped on Plats 1. Howsver, the salient features of the
two plutona are mapped on Plate I,

Dikes ars common %o ebundant, but because of their small
gize only @& resivlcted number were plotted.

The names and definitiona of ths rocks described in the
following pages, 28 well as the mineralogle varieties are

those corresponding to Grout's classification (1932). There
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are two oxceptions and both rocks are described by prefixing

a degcriptive adjactive.

Granlte; Granite is found In a number of areas throughout
the district, but not so widespread as other rock typea such
as diorlte or quaritg-wmonzonite.

™e granite may bs subdivided, although nof s0 mapped on
Plate I, into Llotite granite and porphyritic granite. The
Former 13 Qarkor, and 1s e medium to coarse equigranular rocke.
The porphyritic granite has a pink tint wlth phenocrysts of
light colored potvassium feldspars. The Dome (see Plate 1) is
composed easentially of blotites granite as 18 the restricted
ares to ths aguth and adjescent to Long Lake. The other appears
moyy prominent Jmn the northsrn portion of the area between
Hisr and Ahtell Creoks. Both rocks are altered and iron
gtaining of ths weathered surface 13 common.

Orthoclase and, or, microcline are the dominant feldspars,
generally cloudy, snd commonly havela polkilitic texture.
Micropoerthlte 1s probably present, although not definitely
ldontified. Carlebad twlnning iz common and well developed
in minevals not strongly affected by alteration. Plagioclaase,
whon presont, 18 In & state of almost complete salteration.

guarte la intar%kial often ahowing undulatory extinetlon,
suggea ting strain, but crushing or fragmentatlon as such was

not observed, Ths mafic minerals conasist of blotlte and



horablende with the latter belng wore abundant. Both are
olcacly seseoelatad with chlorite oy well as with small grains

of weagnotite. Accessory minerals are epatite, monszite, sphens,
gxgnotite, and hematite, Ths seconduary minerals include
sericite and krolinite, both of which are wldespread. All of
the faldgpars have undergone some form of sericitization or
kaeolinize tlon and some to the extent that only relict outlinss
now appeir. Altevatlon appears to affect firat ths plagloclase
&xd then ths potassliuwm feldspar, starting along graln boundaries
end eleavage. Alteration of the wafiec minerals 1a mainly

chlerlitlaation.

tuerpta-Monzonlite: Quartz monzonite is the principal

intrusive rock of that portion of Indian Creek pluton mapped
en Plate L. The quartz-monzonits, a8 wapped, probably includes
8 numbor of volated faclesg, but the roek as a whole is best
descyrlbed a8 quartz-monzonite with the reservation that 1t
may inelude other simllar types. In many respects thils rock
1a slmllar to the granodlorltes, as descrilbed by Moffit and
Capps, in other parts of the Alaska Range. Mendenhall (1905,
De 39) although not entering this aresa, belleved the rocks
wsro slmilar to those in the East Fork of the Chlastochina sarea
and called them, a2 & group, the Ahtell dloritea.

The part of ths Indlen Creelt pluton mapped on Plate I 1s

an ergd of high, rounded mountains that were, In soms areas,

s J 4 w
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dlescsted to form paaks and ridges, Wit generally are far
leas vugesd than the mountain mess east of Ahtell Creeks In
many jegpecta %the rools appear older and more highly altered
then the dlorite to theeat. ‘The rooks are dark with colors
ranging from dark pink tkrough dark green to dark reddishe
brown. In ecme oases Tkwy are otrikingly porphyritic while
n otlars suech texiuros ars shaents

Bevoral different types of atructure were found within
the borders of thls roock and, while not studled in detall,
some will be mantioned. I[n some areas the texture changes and
vacumes folslc end thers ths rocks tend to he magsive, often
{fragtursed, but not Jointed. Theo less felsie roocks are not
8o nagsive and mey 4n aress bhave a slight suggestion of flow
gtzucture e apparvently to the orlentation of mefie minerals.
In the less whsgsive rocks fracturing as woll as Jolnting is
well doveloped. 8Somse of the Joluts apparently were filled by
dikes, but othsrs are harren and eut scross dikes. One joint
266 trends north to slightly west and the other north to
nlightly east. As noted on Plate I, this 18 aldo the general
tremd of many of the swmll fributary streams. An unususl
ceourrenes 18 the Intricately braceldsted crushed gzones that
are completely healed, and associlated with these are xemollth
like struetures. These zones do not appear to bave originated

a8 faults. Watera (1941, ps 1417) describes a similar typs

- 15 w
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of syrusture In the Golville batholith In Waghington and
balisved 1% was caused by the upward flow of magma already in
an g&dvanced stage of crystallization. The color of the rock
gonorally changes in such areas, but does so graduwally, the
change rengling from & dark pink %o dark greene.

Thas cowmon oceurrvence Of a slkaran type rock was often noted
ag float rlong the mountains north of Long Lukee The only
srea the rock was found Iin place was along the mountain slope
south of Long Lake, apparently at oxr near the contact of
granite and quartz-monzonite. The rock elsewhere could
veprosent matorial formed along similar contactse.

Baulting 1s a common feature throughout the querfz-monzonilte,
but seems concentrated in certain areas. One such area of
apparent active faultlng was near and adjacent to Long Lake.
The rocks there are often much altered and decomposed and
sulphide mineralization has taken places

Whan ®tudled under the mleroscope, several interesting
chwracteristics of the composition of the quartz-monzonite
word noteds There 1s a auggested change in feldspar of the
flesh colored varlety to the greenish type. In ths former,
the plagloclases are In the range of oligoclase, and have thin,
closely sprced twin lamellas which Emmons (1953, p. 46)
believes indicate the mineral 1s approaching albite coamposi-

tion. Serlcite bas strongly attacked the plagloclase which
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13 generally suvhedral., Potasslum feldspaxr is approximately
equal to plagioelase, gesnerally anhedral end poikilltic.
illgoclase 18 the primcipal feldspar, in the gresnlsh rock,
but {a euhedrale. The ollgoclase pgenerally has broader twin
lamellae and the extinction angls was consistently higher
then 1n the other, which suggests that the mineral 1s approach-
log andesine composltion rather thsn albite. Sericiltization has
not affested the feldspars g0 strongly as in the oligoclase
of the flesh colored rock. The two types of plagloclase are
illustrated in Pigures 3 and 4. Potasslum feldspar occurs,
but s gsubordinate to plagloclase. Quartz is approximately
equal in both, and 13 generally an interé}ial nineral.
Thin sections of the reddish-browm rock exposed south of
The Dome had, in some cases, & granophyric texture of quartz
and feldspars, as illustrated by Figure 5, howsver, the
mineral composition 18 wsll within the quartz-monzonlte range.
Mafic minerals are much the same in all the quartz-
monzonlte specimens examineds. Brown biotlte and green horn-~
Wlends are the common mafic minerals.,
Secondary products include widespread sericite and
knolinite as well as chiorite. One of the principal differences
1n tho secondary mineralizetion ls that magnetite 1s more

commonly in the rocks south of The Dome than elsewhere.
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Fipure 3
Fubedral plagloclese (p) In quartz-monzonite. Pictlte (P).

Grartz {(Q). Fotaseium felclapsr (or). X5C. Wl.oculs crossed.

Flgure 4

i Anhadrel plagicclase (p) In quertz-munzonlts, pictite (D).

Guarcz (6). Pctaesiun folcdspar {or). X80. icols crossed.
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ebundant. Both are partly altered to chlorite and, or,
wmagnatito.
Hyrmekite 1s generally conslderesd to be a late reaction

prodiet in the consolidatlon of ths rock (Johanunsen 1955, p. 43).

Diorltes The pringoipsl area of diorlte 1s esst of Ahtell
Creok, and there it forms a feirly uniform plutonic mass at
lanst Gwenty mileg in lepgth and nearly elght miles in width,.
Loeally, outlisers of diorite extend to the west beyond Ahtell
Creok, but viewed on & reglonal basls, the outlliers are small.
The Light color of the rocit and whitlish talus of the diorite
forma & dlstinctlve rock unit and is readily distinguisbhable
from the darker quartiz-riongonite and related rocks to the
weste The aerial photographs In Flgureg 7 and 8 1llustrate
tos contrast snd the gensral topography of the dloritic pluton
aod adlacent rocks.

In gensyal, the dlorite 1a & fresh appearing, medilum
toxtured granular rock, with light colored feldspar as the
prineipal mineral, but in a few places the rock is porphyritilc.
In certain aveas, particularly along uppser West Fork, potassium
feldspar becomes confpilcuous, but st11l1 subordinate to the
plagloclese. In such areas the rocks could be termed grano-
Aorite. Quariz 18 usuwally present in minor amounts, but
lncrenses Iln certain srsas to the extent that the rock is a

tonalitae Onos such area is on the summit between the forks









of Ahtell Creek and the West Fork. Thero 1a also a

daclded Increase in quartz along the higher elevationa of

the Ahtell Creek plutons The quartz-rich diorite, or tonalilte,
1n generslly recognizable in the fleld by ita darker color

and greenish tint. Tho gradations of the contacts of dlorite
and guartz-rich dlorlte, as well as the lack of detalled work,
doas not Jjustify the mapping, except in one area, of a Separate
l1ithologye.

Faulting, a8 well a8 fracturing, 1s common within the
dlori%ic rock, and in places the rock 1s conaspilcuously Iiron
stained. This staining is often due to decomposing dikes or
infaunled volecanies or metamorphics.

Darlk, spherlcal inclusions resembling xenoliths which vary
In 8ize from several Inches to over two feet were noted in
mAny areas. Microscoplc examinetion revealed that the lnclu-
siong consist of fine grained mnsses of well twinned subhedral
cryatals of brown blotlte and green hornblende assoclated with
gphene, quartz, and congiderable opaque matsrial, probably
nagnoetite.

Alteration 18 not 30 wildespread in the dlorlte as 1n the
quartz-monzonite or other rocks west of Ahtell Cresk, but the
pressncd of epldote, as well as chlorite along fractures, suggests
gsome alteiratlon, and wmicroscople exsmlnation conflrms this.

Sne wwsual occurrence associated with the alteration 1s

the presonce of a pink waterlal, along many of the fractures,
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that closely ressmbles erythrite in hand specimens, but
wad fownd to he 8 magnesium rich opidotes

The plagloclase, when examlned with the microscops, gen-
eérally proved to be high ollgoclase or andesine and subhedral
to ouhedral. Oligoclase was more common in the quartz-rich
rock, or tonalite, and andesine in the dilorite. Fotassium
feldspars are minor, but varisble In quantlity. Where most
abundant they form rather large ragged erystalss The mineral
is nearly always cloudy and polkilltic. While guartz 1s
pressnt everywhere, 1t i3 more plentiful Iln ths quartz-rich
rock, where it occurs as Interstitial, anhedral crystels.
When in greater quantity, the quartz freguently has a mosalc-
like structure a3 well as undulatory extinctlon.

As a ule, twlnning is well developed In the plagioclase
of the dlorite, but is incompletely developsd or absent in
that of the tonallte or quartz-rich rock. The twin lamsllss
of the sndegine are broad, but svenly spaced. There 1s also
further suggestion that where potessium feldsp&r is abundent
1t 18 replaclng plagloclase and still retaining the Carlaﬁad
twln boundary, as illustrated in Flgure 9, which would suggest
2 late gtage Introduction aend replacement of the earller rock
forming minersls by the potasalum feldspars,

The relative quantity of hornblende and pyroxene varies
wldoely and these two minerals bear & complementary relation-

shdp ¢o each other. When hornblende is plentiful, auglte is
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scayrce. Jome of the hornblende 18 belng replaced centrilpetally
by pyroxens snd is regged In appearance. Hypersthene is

characteristically pleochroic in pale red and green, but 1s

not common.
Blotite 1ls common, but not abundant, with its greatest
‘ devalopment appearing in the tonallte. In all cases biotite
s partinlly altesred to chlorilte end 1ls generally ragged.
Asnocelated minerals are generally euhodral aphene, apatite,
magnetite, and, rarely, zlrcon. Secondsry wminerals vary, but
include serlclte, everywhere present, ksolinlte, chlorite,

minor c¢nlcite, opldote and magnetito.

Monzonlite: With tbhe exception of posslble local occurrences
of mongonlita couth of The Dome, the rock appears confined to
the stoelk near and adjacent to Grubstake Creek. There 1is a
facles change near the contact with the hornfelsic rock and
conslderable secondary quartz has been ilntroduced along with
approclable quantitles of chalcopyrite and pyrlto.

Bulting, In certaln areas, was severs and the rock is
bighly crushed and partially decomposed by later weathering,
or hydrothermal action. The hedrock of the Creek is monzo-
nite, but 13 now gritty and highly descomposed. Andeslte dikes
are common and while some are highly altered others are not,
suggosting, at least In this arsa, that there was more than

aneg andesitce Ailte intrusione.
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Phe color of the rock veries considerably frowm the light
colorsd pinkish rock of the highly siliceous zone to a dark
reddish-brown in The mnin mass. Discriminstlion betwesn quartze
mengonite and wongonlte 1s almost lmpossible In the hand
ppoesimen .

Bxtensive alterstion to serlclie and kaolinlte was noted
In microscopic siudy, however, these forms of alteration are
common throughout the general dlstrict. Secondary quartz 1a
vory notlceable in mleroscople study and has 8 mosaic-like

tox buro.

Dishase: The massive cutcrop of dlabase along tre
mountain slops north of Indlan Pass may be subdivided Into
disvase porphyry, and guartz-diabase depending upon minersal
composition. '

The guar tz~dlabase outcrops along the lower slopes cf
the mountain and appeers above a hornfelsic rock, strati-
graphlecally. However, the relation, whether concordant orxr
dlscordant of the quarthdiabase::;ornfels contect 18 not
clear. Higher on the slope quartz-diabase appears to be
gradational into dlsbase porphyry.

Peacturing and feul ting 1is cowmon %o both igneocus rocks,
and wide shear zones have formed in which narrow quartz-calcite
velns are often founde The rocks adjecent to, as well as

withlin, the crushed zones are often bleached. Epidote, and



chlorite are also common minerals found along the fractures
ag velns or stalng.

Dikes, hWoth acldic and baslic, have intruded both types of
diabagse as well a3 the hornfelsic rocks. Acldlc dikes are
much altered, considerably iron stained, and bhave a high
proportion of carbona tes.

The dark dlkes are not nearly so altered as the others,
but they are generally highly fractured.

One of the puzzllng problems of the quartz-diabase
porphyry relationship 18 the apperent lower étratigraphic
position of the quartz-rich typs. Such a position 1s contrary
to the usual modse of occurrence of diabase (Turner 1951,
ppe. 182=188), Tybileal diabase is generally fine grained and
bagsic nesr the base hecoming coarse towards the top, where it
may be scidle (Schwartz 1940, po. 1136)« The upper portion has
& coarse texture, yet the quartz In the lower portion belies
gravitational differentimtion. A poasible explanation is
tha t intrusion of diabase into the hornfelslc rock resulted
in sii&fication, but crystallization prevented mny appreclable
differentlation.

The quartz dilabase is a dark green, hard, dense fselsitic
roclk that imueh resoemblos the so called greenstones. The
porphyry i3, in the lmand specimen, much like the other, but

eaylly dlstinguished rfrom it by the presence of large, light
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colored phenocrysts.

The texture of both mey, in part, be descrlbed as ophitic
to subophitic. Ths ground mass in both appears to ccnsist of
a crystalline mass of feldspar through which small well twinned
plaglioclase crystals are distributed. Zoning was noted, but
does not appear common or well developed. The feldspar grains
are subhodral to euhedral end In the range of Abgy or slightly
lesBe.

Posmocrysts in the porphyry are plagloclase together with
pyroxene, and the latter 1z altered, 1in part, to chlorlte.
Quartz was noted 1n both rock types, but is rare in the porphyry.
The quartz 1s anhedral with undulatory extinction. In the
quartgz-dlabase the guartz ia generally in pateches wlth minor
amounts scattered throughout the groundmass, O0llvine 1s pre-
sent and often rimmed with a light colored mineral. Augite
18 common and generally rimmed with biotite or hornblende.

Both of the latter minerals are in a stage of alteration of
whiech chlorite 1s one product. In many instances the chlorlte
mineral is pennine. Apatite was noted, but is rare.

Propylitization may be considered the principal type of

B alteration and probably resulted in the rocks having a green

tint. Kaolinlzation, sericltization, as well as carbonatlza-

tion are also wldespread.
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Haolinized-ailicified Basic Rock: Mention is made of thils

vock for the purpose of pointlng out 1ts location and not to

doscribe 1t In detail., The rock occurs northwest of Long Lake,

fg mapped on Plate I. The boundarles are not clear and the

rock appears to grade Into the surrounding quartz-monzonite.

The rock 18 highly fractured end crushed and in some areas

1s decomposed to a clay 1like mass. In hand spscimens the

rock Js fins grained, llght yellow to dark reddish-brown.
Hleroscopic #tudy revesals that the roek conslats of an

pgpropate of micro-vbreaccimted quartz, sorlicite, &nd kaolinite,

Dikes: Dikes are widely distributed throughout the
district and are known to cut every rock type. By far the
wa jority have sharp, well definsed contacts and sppesar to have
Intruded frsctures or joints., The dike rocks may be sub-
divlded 1nto three Vvypes, dark dikes, andesite porphyry, and
granitoid dikes,

Dark colored dlkeg are common to svery part of the
district and as a group probably represent the precominant
typs. These dikes wvary wldely in texture and appearance,
altbough 9imilar in minsral composition, and 1include lampro-
phyre, basalt, trachybasalt, and disbase, In some, no
minsrals can be recognized with the hand lens, but in others,
smrll flakes of biolite or other mafic minerals are visible.
The dark dikss, as 8 group, are not strongly affected by

alteration.
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‘M dark dikes are numerous in geveral areas and appsaar
localized by favorubls gtructursas. These aroas of profuse
Atls ocecurvencsed are mapped on Plate I

Inn thdn sectlons the dark dikes were noted to consist of
only & few mlanerals that do not differ widely in amount or
gealn sies. In wost dikes the groundmass conslsls of laths
of Yeldspar, auglte, wagnetlto, and blotite. Chlorite, seri-
oilte, calcite, and epldots are sbundant locally.

fyrite 1l common to abuadant in some dlles, eéspecially 1ln
these closely associated with mineral depositss

hndesite porphyry dlkes wroe probably subordinate to the
Al dlkes An vamber. ‘lhey do, however, constitute an
luportant gagemblapge of rocks, and while they cAnnot be closely
asaucls ted with any one rock tygpe, they do, nevertholess,
ncoeusr in geomingly greater numbers in Lhe granltic rocks west
of Altell Creek tlan In olher rock typss.s

La most cases, Uthe andeslite dllkes are readlly distingulsh~
o.ble Ieom other types by thelr charecteristlce lLight color &nd
porphyrilLic textnre. The color is predominantly llght to
wediuwm grey, but there are s nuaber of reddisn-brown dikes,
ospociully west of liong Lake. NLike the dark dlkes, the con-~
tacis ara shorpo

Altervatlon bss gtrongly affectod the dikes in gome aresad.
The andasite dlkes, unllke the more bheslc ones, are commonly

decomposoed. The andosites way represent two stages of




intrusion, but both are olcéar then the basic types.
¥{icroscopically the dikes consist of a felty ground-

mess of fsldspars througk which euhedrsl laths of plaglo-

clagso and anhedral potrssium feldspar are distributed.

The euhedral plsgloclases are generally phenocryvsts,
tut in the lighter colored dlkss, orthoclese may be sub-
etituted fer plaegloclase., RQuartz teg common and is either
putchy or randomly distributed throughout the rock. Chillled
coptaects are commorn. Figure 10 i1llustretes one such contact,
The wall rock 1s scarcely affected in most cases. Relict
zonlng of the feldspars 1s conmon. ©llvine 13 present, but
19 pot &n abundant m'neral. The principsel mafic minerals
are blotite and Lornblende with appreciedle smounts of sugite.
Mognotlite 1s common end generally assoclated with the mafic
minerals. Pyrite 18 not common.

Cranltoid dikes are far less common than either of the
8bovs mentionsd types, A3 a group they include aplite,
diorlte, monzonlts, and others of granitlc texture., All are
gonerally light colored, although iron stalning may result
In darkening of weathered surfacaes.

The vetter examples of grenltold dlkes are along Indien
Paga. In that area some of the dlkes are much altered,
eapeclally by cerbonization. In the same area, aplite dikes
show little, 1f any, sign oY alteration, In the northern

part of the arsa dlorlite dikes sppear to dominate, and north
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0f the Slana River many have intruded ths marble.

The granitold dikes could, and perhaps should, be sub-
divided 1nto granitoid and aplitold types, since the latter
appears to be post-dark dikes and the former pre-dark dlkes.
Howewer, duo to the relative scarcity of aplites, the sub-
division 1¢ not mades

Much uncertalnty concerning the age of the wvarilous dike
types remalna. With some exception, each type was probabdbly
intruded as a group respective to thelr mineralogic composi-
tlon, and intrusions were probvably accomplished during cer-
tain perlods of the wmajor mountslin bullding orogenye.

Granitold dikes appoar to be the oldest and may represent
the flrst intrusives., Andesltic dikes may have intruded
during the paxlmum period of stress and the dark dikes during
the ¢lose or warming siage.

The ages and orientatlon of dikes have considerable
bearing on the structurasl history of the dlstrict and further

atudy ls cortalnly warranteds

Extrusive Igmaous Rockse.

Bagalts are widespread throughout the district, but are
thickest In the southeast, thinning progressively towards the
north. DBssaltvs, possibly equivalent to those in this district,
wore reported by Mendenknll (1905, ps 37) in the East Fork of

the Chistochina area, called the Tetelna volcanics.
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Gn Plats I the basgalts have been tentatlively sub-dividead
?imto two types: (1) The Grubstake Creek basalts, and (2)

 tho Long Lake basalts., 'The following 1s the basis upon

(1) Hornfels and greenstone underlie the Grubstake Creek
hasalt, but nect the Yong Lake basalt.

(2) DBvidence of low grade metamorphism is found in the
Grubntake Creek bafinlt, but not Iin the other.

(3} Paysical characteristices differ; such as, color,
type of weatherlng and general appearance.

Grubatake Creel Basalt: The Grubsteke Creek baselt,

meppad on Plate I, extends from south of Grubstake Creek to
the north along the rldge on either side of Ahtell Crsek and
the South Fork of the Slana, and along the Slana Rlver proper,
& similay basalt also outersps mlcng Indian Hidge.

T™he bassits zxye dark, {ine grained, gresnlish rocks. The
texture and color changes noticeably in somé aresas depending
on the indlvidusl flow and degree of weathering. Fracturlng,
48 woll as jointing, 1s wsll developed, and a crude type of
follation, possibly due to low grade metsmorphism, was noted
in some aress. While the talus is often slabdby, suggesting
follation, blocky talus 18 not uncommon, As & rule the
basaltys are not amygdaloldml, and elllpsoidsl structure was
# oot seen., Amygdaloldsl basalts were noted along the aouth

]

bank of the Slana River and may be quite axtensive,
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Ths width of imdiwvldual flows varies, but gonsrally
‘%nges from fifty to ons-hundrsd fset, The flows are best

bgorved along the weat wall of upper Ahtell Crsek where

1 fTorentinl erosion hos repulted in steep, but step like
lopod,

fhat may be a basal flow was noted west of the Juncilion
of Bagse and Ahisll Creeks. Thse lower portioa of the basalt
nad xenoliths sppearing %o be wator wora pebbles Iin e mabrix
ol glags, The bsasli wey or may nnt be 1in its true positien
ginus horuisly was found st?gtiérﬁphically above ft, probarly
9 fanlted into place, \ V
Horafels generally undsrliss the hssalt, but In some
1@&368 hag bean Infaulied oy thyrust over the rock.
Andeuite i common, egpecially south of Grubstake Creek

5 ond there ovorlies the haselt, YHowsever, Lt hss not been

dirfferentinted on Plate T, except in gpeclal canses,

Long Lake Brsslt: The Lopg Lake basait is vather limited
In extenkt, but muy be subsdivided into two types. The Linyt,
a porphyritlc trechyvasalt (Turnexr L9581, p. 162), and the
sgcond a normp) bHasalt., The fowmmer outcrops along the south
well of Yong Lake and to the west a&long Indien Ridge. The
gpacond 1y the more exiecnsive and covers much of the area south
of Y.ong La%eu In general, both types have a fregher appesr-

anca than the Grubstake Creok bmsalt, but are nowhers rs ¥thiclk,
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The vorphyritic trachybasalt has a co&l black groundmass
threugh which phenoorysts of plnk orthoclasse, up to one
ineh in length, ara distrlibuted. The normal basalt 1a a
badded, fine grained, sometimes coal black, dark rock that
may in areas have a purple cagt, In both types weathering
produces a blocky rether than a slabby talus,

The contect of basalt end altered quartz-monzonite was
noted in several aress along the west slope of Cabin Creek,
Tho basel membar of the basalt 1s somewhet vesicular end is
in Bowe ayeas a basalt copglomerate due to fncluded water
worn psbbles of wnich andeslite porphyry 1s prominent. The
pobbles closely resemble ths present day water worn pebbles
found along many of thse slopes,

The texture, 88 notsd under the microscope, 1s generally
pllotaxitie; ophitie texturs was notsd but gensrally sub-
ordinent to the former. Plagioclass 1z In the general rengse
of Abgg, and wsually euvhedral to subhedral., Hany graing ars
broken sltbough gs8ldom beni. Polysynthetlc twinning is well
dzveloped, and the twin loamellse arse generally wlde. Peri-
cline twinning, while not common, is by no meéeans rare.
Poikilitle texture Iis eommon in nsarly all the feldapara, The
incliusions are too small for actual identification, yet thelir
nlgh birefringence suggests sericite. Although none of the
pleagioclass minersls are zoned, there 1lg a suggesiion some

woyre, since serlcite occurs along what appsars to be relict

uszn




zone boundaries. Zonlng 1s developed in the augite anad
clivine. Ollvine 1s a common, but not abundart mineral,

and is gencrally subhedral and often rimmed with lddingsite.
Antigorite 18 common in the micro-fractures. Blotlite and
hornblende are generally subhedral and closely asacclated
with chlorite and magnetites

Orthoclage wes noted only in the trachybasalt where 1t
occurs ag phenocrysts, The mineral ls anhedral and much
altered. A better term for the orthoclase would be
perthite dus to intergrowth of plagioclase« The mlneral 1s
11lustrated in Plgure 11.

Accoessory mlnerals include sphene, aplite, magnetite,
and pyrite. The common secondary minerels are sericite and
lmolinlte.

Thickness of the Grubstake Creek basalt 1s at least
1,500 feet and the basalt along upper Ahtell Creek is nearly
1,000 feet thick. The Long Lake basalt between Long Lake
and Flat Lake probably never exceeds several hundred feet
and 1s genoerally less than one-hwndred feet in thickness.

The ages of the two basalts appear to dlffer. The
drubs take Creek basalt mgy bs equivalent to the lower Permian.
Xondenimll described the Tetelna volcanics as pre-~-Carboni-
forous (1905, p. 38). Since the Tetelna volcanics and the

Grubs take Creek besalts appear to resemble one another they
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wry be correlative. 4n age of Lats Paleozolc would probably
he nore nearly corvect for the Grubstale Creelt basaltss
Tho Long Lalie basal 3 are considered much younger tran

tha formoy and may be late Monozole in sgee.

Mo famorphic Rocky.
Motamorphlec rocks underlie a relatively smrll part of ths
dlatrict and ths v Jority of those croppling out are along
Ahtell Crsek, South Fork of the Slans Rlver and along the
north slde of the Slana Niver. Slmiler types of metamorphic
rocks have Dsen reported o the north and west of thls district.
Thres broad types of metamcrprdc roeks were rnooed, horn-
fols, argilllites and relatod woske, and warble. The tsrm
homels is used In the broad sonse as defined by Grout
(1942, p. 370), 8nd for coanvenience quartzlites are included

wlth the argillitic rocks.

Hornfoels: Hornfels includes a group of highly siliceous
rocka which eppear to lie stratigraphically helow the Grub-
s taks Creak busnlts. Varietions are not uncommon, bub
ngually the rocks are light c¢colored, hard, sugary grained
Folaltes. DBeldowm are the rocks visibly schistose, but linea-
tton wae often noted In thin asctlions. The original rocks
cpoarontly were both volcanic and fine grainod gediments.

The greatssl devslopment of hornfels 1n the district is

noal Grubglake Creek und aloag the north side of Indian Pass,



Mendenhall (1902, pe. 37) reports similar rocks along the
Basgt lork of the Chistochina River and Iin otner areas wect
of thls district. Tae location known and reported, of the
hornfels, or simllar rocks 1is suggestive of a psripheral
ocecurrencs gbout the Indlan Creek pluton.

In many areas a dark greenish, dense rock underlies the
hornfels ana i3 typlesl of the Ygreenstones" common to
Interlor Alaska.

The hormi'els 1Ls probably thickesst along Indian Puss and
Base Ursek, but the bvasal members have not been notesds

The matter of age, in part, depends on that nitimately
essigned to the c¢verlylng vasarts. LI btue Grubatake Creek
bg.salt is the vasal member of the Peririan system then tie
rornfels and greenstcne may vYe pre-Permian. Mendenhnll
{1904, p. 38) suggested the metamorphlc rocks to the west of
thlg area were probabdbly pre-Permlians However, Mofllt, as
well as Mendenhall suggested the metamorphlcs in the Indian
Creek ares are equivalent to the Manxomen formation and
FPoarmian in ages The greenstones are probably equivalent to

the mornfels In age.

Arplillites and Related Rockss Argillites, slates and

quartzlites were noted In several areas; but do no* appear

widegpread. Posaibly the rocks could be placed within the
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hornfele group, Lut their physlcal sppearance a&s well &s
thelr apparent metamorphic history differs from tnat of

this group. With the exceptlion of the quartzites, the rocks
srs darlkk, often bedded, and generally soft. The quartzite
18 whitish, but often slightly iron stained, Bedding was
not observed.

Stratigraphically the rocks appear tc overlie the horn~
felaic rocks; however, a clear stratigraphic sectlion wss not
obassrved. Within the group, quartzite appears as the lower
mombar and 1s overlaln by slate snd arglllite.

Gne of the bestter sxposaures of arglllite is mappel on
Plate I, southwest of Long Lake, but there, the rock mey have
boen faulted into position, & dark slate 1s comuon below
the volcanies In places along Indian Rldge, And a similar
rock was also noted near the marble north of the Slena Rlver,

Quartziteo was noted in several localized areas through-~
out the district and Mofflt (1938, p. 20) has reported
local occurrenceg in the Indian Cresk area,

Tnickness of the rocks 18 generelly lesgs than fI1fty feet,
Howevsy, faulting 13 evldent and dlsplacement or offssts must
be assumed. MUoffit (1938, p. 20) belisved the quartzite 1in
the Indlan Creek area was Permien in age and possibly the

others are equivalent,
¥arble: A former massive bed of limestone ncrth of the
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Slang River wans Intruded and me tamorphosed to a light blue
to buff bed of marble. Replacement of the llimestone was
t3pically erratic and incomplete a8 irregular blocks and
lennes of partly replaced marble are commone

A hard denss iron steined skarn zone 1s present along
¢the upper side of the maln merble bsed. Calclite as well as
breccls ted hematitlec velns were noted to cut both the skarn
wa tierisl and marble.

A second marble exposure 18 located within the Slana
Vallsy proper snd crops out along the South Fork of the
Slana River. ‘The exposure 1s partially concealed by over-
burden, but that portion exposed ¢lcsely rezsemblas the
rarble just described, and the two are likely related.

The original thickiess 18 ilmpossible to determine, but
that exposed along the slope 1s at least one-~hundred feet
thick.

The marblo 18 bellsved to represent a ssgment of the
limostons,; or recryatalline limestone, as shown on Hoffit's
map (1954, pe 17) extonding towards this area from both the
nortlhwest and southeast. Moffit hag described thes latter

ryoska as undifferentiated Devonlan or Permian limestone.

Rock Alteratione.

Nearly all of the rocks examined In thin section weres,

In part, altersd and some 30 much so that identificatlion of
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the rock forming minerals was not possible, Alteration 1s
not always evident In hand spscimen, but in many cases even
casual examination reveals the widespread, thorough affects
ol the changes,

The dlorlite and related rocks east of Autell Creek are
probably the leaat affected, but alteration, mainly 1in the
form of epldote and chlorite 18 noticeable and sericitliza-
tion 18 evident by microscoplc sxamination., Alteration of
the rocks of the Indian Creek pluton 1is far more advanced
in many cases,

Two prominent types of regional slteratlon were found,
sericitizatlon and, or, kaolinization, and chlorltization.
Both types are usually found together and are associated
with lesser types such asg sillciflcation, proé}itization and
carbonatization., Sericitization and, or, kaolinization ars
genorally closely assoclated with the granitic, and chloritiza-
t*on with the more basic rocks,

The widespread habit of alteration in this district, the
sprarent selectlvitly for certain wminerals and rock types, and
th'e concentrating or intensifylng effects In certain zonses,
suprest alteration may heve been caused by a weathering cycle
ratnepr than by hydrothermsal action, This widespread altera-
tion 18 not to be confused with the hydrothermally altered

zones along which sulphides are common.



In the llterature ccncerning adjacent areas considerabie
mer.tion is made of rock alteration, and the more intense
alteration appears prevalent in the older granltics, or tnuse
posslbly equivalent in apge to the Indian Creek pluton.

Wayland (1940, p. 140), in his pstrographic siudy of vocks
from the Nutzotin Mountainsa sgouthseast of this district, alsc
found alteration to be widespread., From his study he concluded
the alteration was hydrothermml In origin and regional in
habite.

Although alteration is widespread in the Ahtell-Slana
district, 1t 18 not Intense, however local it may be, and
physical changes such as bleacnliny or softening of the rocks
#38 not readily apparent.

Loecally, endometamcrphism may have been expected to cause
scme changes, but 1t does not appear an importsnt agent in
the observed type of rock alterations

Conclusions, from the present study, regarding Ahtell-Slana
rock alteration, with the exception of sulphide zones alrezdy
noted, ars: (1) The maln rock alteration 138 a resuit of
n:rmal weathering, and (2) The Indlan Creek pluton has been
exy.9ed much longor tban the other ignecus areas and was not

secorely affected vy glaclatlion.

intruaive Relutionshlps.

Adequate Interpretaticn of the intrusive relationsnips

to other rocks in the district must awalt addltional and
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more dotailed work to carefully outline the boundsries of
'ntrusives, as well ns additionsl crliteria, of the conlact
relationship between the Indian Crecsk pluton and the Ahtell
Creek pluton. However, data now avallable has brought to
1ight cortain condltions pertaining fto the intrusive relation-
anips.

Both plutong are probabuly composite lgneous masses tmt
wore Jntruded during different time lntervels. The Indian
Crosk pluton was likely the first to be intruded, but probdbably
350)l1dlfled at conslderable depth causing llttle more than
8light doming of the overlying sedlments.

Greoens tones are the lowest stratligraphic unit and thair
sedimentary equlvalents were probably in contact with the
intruding magma. BSasic metasomatism may heve, by ths accession
ot baslc Jons, convertead the original rock to a metamorphlic
rich In 1con and magnesium. Cverlying material was probably
converted to & hornfelsilc rocke

The composite nature of the Indian Creek pluton suggests
ditferentiation or possibly multiple Injection.

Ths present erosion surfaces of the Indian Creek pluton
ra ! represent the approximate roof of the original Intrusivee.
Saveral features suggest the pluton has not been long exposed
or deeply dissected. The eroslion remmants of intruded
waterinl found throughout the higher portions of the pluton

suggest removal by erosion 13 not yet complete. Furthermore,
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¢i projection of the bedded rocks along tue peripaery is riie
wer 28 the pluton, the iine of projeciion closely colnnlidien
w.' . whe present, erozlion surlacse.

fhe dlorlite to the west of “htell Creel has bLmec Jdescer
en an oatbtlier of trie Ahtelil Creesx plutons. While tht oay
we true, there 1s, also, the possibility that tLie Jlorite
represents a vorder facles of the Indlan Trecid pilutcine

Leveral features surrcundins Lhe Ahtell Creex plulton sagpgest
It may have intruded at a later lLlme Lhan the ¢thar. The
risinal roof portlon, simllsr te tpe pluton to the west, way
418> be Toctained In certala sreas, The maximum Ilflerance
betbtwes, . tre dDa3al (7)) waaxilb L ow o2 oong Iriilan n!itge and
thoss along the higher porticns of the dloritic mass ls
apviroximately 1,000 tset. The Ak<ell CZreek piuton may then
b= suggested to have lutruded approximately 1,000 szt nerrer
o~ surface tlhan the other.

U the magma had undergone some difrerentiation, the quarte
¢G. .4, conceivably, liwve been concentrated in the upier portions,
r2 Lting In guartz rich diorlite.

roral (1950) in his wurk with feldspars indicsted that
v -winned, or poorly twinned, plagioclase is ofgsn ronlfined
t- "he roof portions of magmetlic bodles. Thin secticn study
sug~ests twinning in the plaglociase of the tonaliile ia egitner

absent or pecorly dsvelored. The absence of twlmnmed feldspars

= 4] w




4 RO PP i i 4 a T8 7 S1oT ko

1n the tonalite may be consldered addlitioneal evidence for

i ta probabls roof positlion.

Structural Geology.

Structural adjuetment apparently has been a continuous
process in the district since esarly geologlc Llme, 2ad may
have lessened only in the recent geologic past. The precarva-
tion and sharpness of many of the fauli line scarpe testliles
to tne reczert origin of some. Hot only are the fault lins
scarps distinctive, but in some areas the Recent slluvium
snowa evidence of fegulting. Howeveg well the faalt line
scorps are expcsed there 1is an absence of szvual fault scarps
and those that are vlsiple generally havse poorly preserved
surfaces, consequently the movement along many of the fauits
s be inferred from other criteria.

The more notable structural foatures of the district are
tre: two and possibly three trends of faulting. The trends
are 30 located 83 Lo stirongly 3suggest regional orientation
an appear related in some way to the major Denali fault
tlve* may well traverse the whole of Alaska.

"ne following 13 primerily a description of faulting,
Bu.nlemented at the end by a discussion of origin. The faults
are described by trends, but preceeded by a brilef discussion

o! thae structursl features of the beddsd rocks.
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Struc turel Featuresa of Bedded Rockss Bedded rocks in

thhe district have, as already mentioned, undergone varying
degroes of metamorphism and probably several stages of atruc-
tural deformations The following describes the broader
structural relationships with the various rock unilts.

Basalts along the west slde of upper Ahtell Creek and
South Fork have & trend of Neo 40° to 60° W. and dip 400 S.W..
Those aloung the oagt have approximalely the same trend, but
dip 10° to 20° N, We.o Basalts along Indian Ridge west of
Long Lake trend northwest and dlp gently esst.

Baselts, amygdaloladal, in part, were found within ths
3lana Valley and appear to dip gently aouth. However, out-
crops are poorly exposed and reversals of the stxructure could
oceur without thelr belng noted.

The two areas suggesting basel flows bave already been
degcribed. In both cases the basalt showed some evidence of
shsaring and c¢rushing. Such a structure suggests horlzontal
movement and mAy Indlecate bedding plane slippage or a type
of sole thrusting.

Hornfels, where noted, appesr to lle stratigraphlcally below
te basalts and their general attltude conforms to the over-
iving rocksy but, faulting has, In aremss, ceaused their attitude
0 change. Although none wore noted to be visibly schistosse,

they may bave been subjected to prolonged deformatlon.
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s undifferentiated sediments near and south of Indian
Passg overlis 8 basalt, a3 proviouvsly mentlioned. The attitude
of these rocks waries, but generally treand N. 30° - 35° B,
and dips 25° .- 30° SE..

The 8rble north of the Slana River astrikes approximately
No 62° Ho and dips 70° $S. to vertical.

The othsr warble noted 1s along the South Fork of the
Slana River end strikes N. 60° W. and dips 40° - 50° S..

¥orth FBast FMaults: Many of the northeast trending faults

appear to be high angle thrust faults. Total dlsplacement,
elther verticel or horizontal, for moat of trese faults 1s
unknovwn, but generally the displacement appears to have been
in tens or hundreds of feet rather then in thousands.
Grubstake Cresk fault i3 one of the stronger known thrust
faults and may be traced from Rainbow Creek to Indian Pass
Iake, & distance of at least four miles. The occurrencse of
wol. allgned fault line scarps clearly delineates the fault.
T fault atrikes Mo 400 - 500 E. and dips steeply northweste.
Shezred and, or, crushed rock &3 well as mylonitic zones wers
nched along the fault trace. The width of the fault zone ig
geverally less than twenty feet, but, In places, down slope
migve tion of Iron stalning tends to exaggerate thls width.
The south, or foot wall, appears to have moved down relative

to the othsr, and movement of thils nature could explain the
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mornfels-basalt contact along upper Grubstake Creek., Several
other faults paralleling the above mentloned fault are noted
on Plate I. The segment between the ma jor fault and the next
fault vo tne rorith may be a horsi, and such 1s suggested by
ths apparent vertical displacement of monzonite on the left
1imit of Ralnbow Creek. Another fault may occupy lower
Grubhstake Creeks This fault 1s not shown on the msp, but
certain factors suggest its presence. If the Lower course
cf the stream above the bend 1s projected to the southwest,
ths line of projection would closely coincide with the

na turai depression through the mountsin north of Flat Creek,
which 18 nearly n line with the k:. wir fanll scuth of

Plat Lake.

The Jasper Creek fault 1s located north of Grubstake Creek.
™ fault gtrikes Ne 65° to 75° E. and dips steeply southe If
projected towards the northeast, the fault would Intersect the
gruvostake Creekx fault just south of Indlan Pags Lake. The
¢ .uth, or hanging wall, appears to have moved up relative to
t:w other causing a contect between undifferentiated sediments

the nor th and the maasive Grubstake Creek basalt on the
s.uthe If thls 13 correct then the block between this fault
gii the Grubstake Creok fault may be considered a horst. If
thie basalt between the feaults 1s actually the lower member of
the undlfferentiated sediments, relatlve vertical movement

would have had vo have been JIn thousands of feets.



West of Long Lake there are three separate, well preserved,
foult lins scarps that may be traced to the west beyond the
ered mappede. 'The most¢ southerly ones are illustrated, and
theiy easteard extensions are infserred. PFrojJectlon of their
Imoem strlkes wlth & slight bend would continue the trend in
the faults traversing tbe Long Lake trough.

A wholly inferred fault 18 indlcated on Plate I, striking
approximately N. 80° E. through the trough of Long Lake.

This fault 18 Inferred in this ares due to overburden. It
s lmown, however, to continue to the west and there 1t is
tracoable by well presarved fault line scarps. The trough
of Long Laks may well have heen the ressnult of thils fault.

To explain the origin of the trough by ths present lakes or

8 treams 1s unreasonable. OCrigin would appear more likely to
Be the result of feault controlled subsequent dissection. The
possibility of the inferred fault's sxtending towards Ahtell
Croeek 1s likelye. The position of this fault with referencs
to the known fault erogsing the divide between West Fork

and Ahtell Creek seems more than a coincldenceo

A second, but partly iaferred, fault 13 noted along the
south wall of Long Lake and from there may be projected
towards the east. Oa top of the mountain, immedlately south
of Long Lake, the fault may occur just north of the molybdenum

dapoalts On The Dome thare 18 no direct evidence of & fault
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Ma jor northeast trending faults In the South Fork area
ere not as common 88 in the areas described.

North of the Slana River, and on the divide south of
Gold Creok, faulting has been mainly northeast, resulting ln

the offsetting of the limestone and a basaltlc rock.

Nerth ¥est Faults: Many of the northwest trending faults

mey be described a3 normal faults, dut others, and tnere are
g significant nunber of them, cannot be so convenlently
grouped. Ior this reason ftthe normal or tenslion faults will
s descrilibed first.

Perhaps one of the better examples of normal faulting
found in the area 13 along the west slope of The Dome opposite
the molybdenwn deposit. At this location four well exposed
fault scarps strike appreximately No. 40° Wo and dip steeply
wests All are spproximutely 1,000 feet in length and all
gpnear to termlnate at a common line whlch suggests offset
by an sast-west trending fault. Although the general atrike
1a No 400 W. the faults bend, and, where last exposed, strike
elmost due northe

Movement appears to‘have teen vertical, with no apparent
llorizontal displacemsnt. The vertical dlsplacement may be
oo timated to be from 300 to 400 feet. The reference was a
thin bassltic rock that has been displaced on the lower faultse.

Gn the opposlte side of The Dome, as already mentioned, similar



faulto occur, and these may be the offset segmenta. Figure 13
1s a view of The Domoc and fanult scarpss

A gimilar sort of faulting occurs along the first Creek
asrth of Gyucstalks Crook. At that locetion, there are at
1eg8t four normal faults. ALl strike arnoroximately N. 559 W,
and dlp atoeply southward. fotal displacement is approximate.y
200 feot and appears to decreass towards the norths

Thers ars north trending faults that appear to have the
saws peneral characteristics as the above ftypes and will not
be further descriteds

A second group of faults, while having much the same trend,
cannct be so convenilently claszified as the aboves Movement
along nmany of trnese faalies has been vertlcal, yet there I8
also clear avidence of strike movement as well. Several of
the more importunt ones wlll be describeds

™o East Fork CreeX fa:lt snd others trending parallel to
1t sare includsd 1n this tvps of faulting. All are within or
adjazent to upper Ahtell Creslis

"ha Kast Fork Creek fanult strikes N. 450 W,, dips southwest,
and may be traced along the strike by a series of well alligned
fault 1line scarps. Tha fault bhas caused a contact between
the 2iorite on the eant and basalt on the west. It would
apposr the foot wall moved down relative to the other. 'the
known length is at least three nlles and projectlon to the

novthwest would Intersect the Ahtell Cresk fault. Several



otoey faultes, shown on Plate Y, were noted along the eastern
and western ends of Indian Pass. All the faults have approxima-
toly tho same trend and are possibiy related to each other.
Steilar to the trough of Long wake, Indisn Pass trough may

havo, alsc, buen tectonic in origin.

Ahteil Creel fault is one c¢f the strongest faults In the
ragion. Its lengtl 18 wsell ovsr aix miles and, 1f extended
to a aimilar fault west of ths South Fork of the Slana kiver,
I3 longth woald be well over twelve miles. the strike of
thlg fault along uvpper Baet Fork Creek 13 N. 685° to 750 W,
end {8 vertlcal. It 3s eraily traced slong the strike by
meand of & wlde cruashed zone thoroughly stained bty iron
minaralse The wldih of the crushed nones varles, but 1s,
in places, at leaat 200 Feet wide, and where 1t crosses the
ridge beatween Emst Fork and Antell Creoks, 1s nearly 500 feet
wldae

One of the arcas whers movement may eventually be determlned
i¢ on the high mountain above the small lake at the head of
Altell Cresk. At this locatlion several bssic sills on ths
norsh wwll kave thelr west segment faulted. However, ths
tnography 13 such that careful examination was not made to
dstermine 1f tho faulted segments were on the opposite wall.

South of Iast I'ork Cresk and along the ridge there 1s some

evidonce that the west wall has moved west as well as downs
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algn be noted along Indlan Pags and lu the more distant area
¢¥ the upwer Slans River. A majJor fault is here suggested
Lo kave resged theough the dlstyrist from the upper $lana
Elvsr araea and continuved along vhat 1z now uppeyr South Fork
0 ths Hlenae River and upner Ahtell Creek through Indisan Pass
and ¢ut of the ares, a8 shown on Platea I end I¥s A byrensh
or gplay e¥ this fault say havoe formsd lower Ahtell Creek,
&Llthough ths evidsnce for this favlt is entirely inferred,
134 pressncs 1o the arcas mentioned would or gould be used
o explain condltiong that sould not othorwlise be explained.
Tho sontast betecen Formlan end Dovonlan sedimonts along the
upper Sloans River sugpests & fault contscts The goneral trend
of the upper Siens River mouth of the sontact is pearly that
of ts praEupal boundary between the Ahtell Creek pluton on
tha east and the Indien Creek pluten e to the wests Beywmd
Indisn Fasy to the Boutheaest the contagt of Permien bedded
rooks sand dlorite may be & fault contast or the positiom of
a fanli prior ¢o intrusion. Thes fault possibly comtinues to
thy southezast and 1s en extenslon of tho rm jor fault shown

cn HofPit's sap in ths Totschand: Creek earea.

Pikess Dikes have & definite trend throughout the diestrict.
T basaltie dikes bave a general tyrend of We &Y to N. 209 E.
aad generally dlp stecply sact. The sndeslte porphyrys trond
Ho &40 %0 B, 80° @e aad Alp atogply southe There srse, of
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gonrge, wasalitlic dikes with tho andesite trend and vice verse,
but tha ganeral trends hold trus over the dlstriets. The
granltic dikes trend No 700 ¥ o No 802 B. and generally dip
northe Although the dlke groups tread at angles to one another
ro intersostions were noted. Thers aure, bowever, several
ingancor whore besaliic dikes were noted crossing andesilte
dlkes, vus % such looations, the endssite alaso trendesd noxrth
rathiey thap sast-wset end may or may not be related to the

gamns verlod ea ths eagit-sest iantrusion.

Strike fauvlting 3s cowmon elong the northe-south trending
Gikes end mawny sueh dikes in this position are highly erushed.
Biwilay faultving whilso noted slong somse of the esastewent dilkes
is wot thers & ecouwwon phenomeron. Ags relationahips of the
dike Inteusionz can only bs estimeted In the wmost tentative
sen8s. s dikes do appear to repressnt the latest Intrusions

exnd tholyr inisrusion appsars to bave besn structurally controlled.

Grigin of Foulfs.

sone of ths fanlts apparently were locally forwed by
Intrusion and later volume shrinkage, as suggested by Hullin
(1948, p. 4%) and moeny others. However, faulting formed under
gueh condltiong hwe as its principsl stress component, vertisally
dirested Yorces, and seldom is there any epprscisble lateral
wavemont, snd sush 1s not the general abit of the lavger faulils

in this distxict. The principal faults In this dlstriclt appear




to hmave exparisenced both vertical and horizontal movsment.
The ma jor faults are, therefore, thought to be the result
of reglional tengentlal forces scting upon the dlstrict.

When reglonal forces are considered; the structural features
in adjacent aress must, in part, agree with the locsl struc-
tural conditlons and must be taken into considsration when
evaluating local structuress One of the largest faults of
the eastarn Alaska Range ls the Denall fault (St. Amand,
1957, pe 1251). This fauly 13 infesrred through muoh of its
course, but there is some ovidence that the fault traverses
the whole of Alasia from eastwsrd beyond the Canadian border
to tha Bering Sea. The vortlecal movement of this fault was
oestimated by Mendenhsll (1905, p. 83) to have heen n¢ lsasy
10,300 feets St. Amand (1957, p. 1366) suggests a possible
lateral movement of 150 miles towards the west for the south
BlonKe

In tbs Ahtall-3lans district the fault 1s infTerred and
pletsed on Plate I in the vioinity of the Slana Rlver. The
strike of the fault 1is approximstely No 65° W., dipping south.

The trend of the Denali feult 1s approximately parallel
tc the northwest trending feults as mapped on Plate I. These
fauits, although of much smeller magnitude, are also thrusft
faults with strike 8llp movement and msy bBe complemsntary

frults. Tﬁe northwest and northeast faults intersect one



pnnther &t angles between HOC to 70%. The northeeat trending
favlts arse alro thrust faultas

Wost (1981, ne 82) in Aiscussing the ma joy stress direction
f1 Alaska indalesntos (Pigure 1 of his text) that the principsl
Alveection of thrust in this region of Alaska was from the
northsaat or approximetely Ve 20° to 40° BE. (as illustrated
oa pls flgure). Az noted, this direction 1z epproxlmately
porpendleular 0 ths ctrilke of the Denall fauwlt, and in a
dlrosetion v0 e2use possible thrustlang. However, there are
several obvious Incomsistencles for such a direction of
prineipal stregss when applled to this area. One objection
iz the Grubstale Creek fault would not be & shear feuls,
which 1t im, but would Lo in the tension direction. Another
oblection 1s ths dip of the Denall fault is south and not

RUYED

taother possible dlrection of principal astress is guggestsd
and hneed oa a wodified version of HMoody and Hills (1956, pe 1207)
bvpotheeis of wreneh faultes The resasoning for the followlng
suggesbod Alrsetlon of principel stress is¢ (1) Ths northeast
aud northwest fRulting appears almost contemporanecus in &g
Eualy a8 exosion has affepsted the fault line scarps in approxi-
v vuly the sams mauner, (8) Major faults in both trendd sra
shrae faults, (3) The Denoli feult 1s parallel with the

noeribwent irund and considered & relatively late fault and




(4) ®ther tactors that will be dlscussed.

17, by using &« modifisd veralon of Moody and Hills
Ywpotheals the direction of principal stress could be assumed
to be from the wezt, approximately Wo 700 W., a directlon
the ¢ would rTesult in tho ma jor shears making an angle of
300 to 40? to the principal stress direction. The northwest
trend, including the Denalil faulit would be ths primary right
lateral shoar faults end the northeast trend the complementary
loft lateral shear faulls,

The quostlion of dikes also bears on the general structure.
Az previously wmentioncd thers are two tronds of dilkes, one
noarly norih~south and the other east-west. The intrustion of
the sast-west GliKes Into tension fractures would have llkely
telton place during naximum stress, and petrographically the
andesltes and granitold dikes appear the older. Durlng the
poriod of relaxatlon, tenslon fractures would have opened
rorpomdcicular to the direction of priancipal stress and the
dark dilkes could have intruded such fracturess.

with the possible exceptlon of the Denall fault, the faults
way repressnt orlentation during the late or sven the last
atages of ths Alaska Renge orogenye.

The canse of such an orlentation of principal stress, as
aspumed nbove, 1s not lmown. The articulats structure of the

Alasks Renge mey, in some way, he & sausa.
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Geomorphology s

Since uplift of the Alaska Range Province, land forms of
the Ahtcll-Slana region mve been in a continulng state of
modification »y various forces of erosion. The ageats most
actlve in modlifying the area were water, 1ce, and frost action.
Although the duration of active modification by ice and
its related agoents is srort when compared to the long sustained
gction of normal erosive forces 1t has, however, had a pro-
found affect on the goeomorphic cycle. Modiflcations of the
land gsurfoce during Plelstocene time ars stlll plainly
observeble and reconstruction of pre-Pleistocene as well as
post-Plelistocene conditions are best understood by refoerence

to the glaelal eventsa.

Fregont CGlaclerss Continental glaclation is generally

conceded not to have oceurred in Alaska., Also, there 18 no
proof that the period of glaciaetion in the Territory bas
acfuslly ceased.

At present, there are two extensive active glacial areas
near the Ahtell-Slana district. The larger is located 83xty
to seventy miles south, In the Wrangell Mountains, and covers
geveral thousand squars milea. The other 1s in the Mount
Kimball region, approximately thirty milea to the northwest
and ¢ontinves from there along the higher elevation of the

Alsska Range to Mount McEinleye.
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Pleistocone Modlfication: The role of glaciaticn in the

Anvell-Slena rogion was one of conslderable Influence on the
lend surfoess ITts role, nevertheless, was one of modification
rathae thaa svolutionary cehangea

The guwnoral rslief prior to the Plelstocene waes probably
littls cimnged from that of todays Since Plelstocene time,
tha drainags pattern of the wa jor streams has probably remained
appiroxiwitely the sowme. Sone changes which are 9vident may
neve resvliad Tvom & combination of causes such as glaclal
acgtion, normal digsection and subsequent adjustmente.

ModlZication of Lhe land form was found to vary In
different arvess and becauso of that this portion of the
Alaska Range Jvovinces has boon subdivilided. The saatern part
le cnldled Lhe Gleclal svb-provines and the western the Ferli-

glacinl sub~province. Ahtcll Creelt is the tentative boundary.

gexipdacisl Sub-provincer Mvo Moffit, (1938, p. 41) in
nie examinatlion of this area concluded that during Plelstosenc
tlas all but the higher wountaln pesks were coverasd by lcse

e further concludad tlrt the ico origlineted in the ¥rengell
Hounteldng and by gtages flowed out Into the Copper Rlver
Yalley end audseguently into the Ahtell-Slana district.
Fagontially bs hes thres polnty of srgument for his conclusion.

(1) Valleys which hs rocognilzss as U shaped and
probably glaclateds

- B8 -



(2)  ‘Tho rowded wountalina west of Ahtell which le

bolioves were so formed by cverrlding zlacleru.
Water woem mwaterisl found on the tops of sueh

movn teiny ers uded to further substantiate 1. 1is
g gumen’ o
«3) Brratlcs of veslculsr besalis which are belleved
by Mofflt to rove originated in the Wrangell
Howntaina and o have boen ice birm to thelr
vraseni sltess
The following 18 nct meant to dlacredit Mr. Moffit's rield
w o o conelusions. Mr. Koffit's broad ¥nowledge of Alasxan
go.o Loy enad pactleularly in tris ereax is equaled by few persons,
1t «at vlls Nevorthelass, ricld evlidsnce obgerved n thils
prufent study Goes not substantiate tne hypotinesis thal lce
onuze coverad all but the higher psaks. Instead, 1t would
appeaxr that the glaclers were conflned te the hisher sleva-
ti-na and trho valleys wers modlfled by the action of melt
wvalers [rom {hese glaclerse
Concarning the present profile and cther relevant features
oi the existing valleys west of Antell Crool, it was found
tr.a t fow hod the gonorsl characteristica cowmon to a2 hignly
goneinted arca. With the exception of Indian Creek, sll
ve i leys aopsar Lo wve hwd thelr general drainags pattsrn
ertabllished priov o thoe Fleilstocens Epoche The wvanl.eys 8re
re stively narrow, Ahtell Croek beling an exception, and the
8 tx camy ocoupy wwch of the valley floor. The tributury drain-

zge Lo deadrltic and wvalley spurs are overlapped rsitl:sr than
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Lronce tods. The stream slopes are not steep and many are
graded. Nowhore 1s there clear evidence of morainal materlal,
and hanging valleys ore absent. 'The valley mouths are accord-
ant, and finger lakos as such aro not inowns

e roundsd and flat topped chayee ter of the mouvntains
woat of Antell Creak contrast sbarply wlth the hizher and
nere rugged mouwabtalos Lo tho easat, as iLllustrated in
Mgures 7 end 8. In the psriglacial area the sumwlts are
noarly accordant. In general ihey are roundsd oy geatly
sleping svefoceses (Seop Yigure 14)., Aretes, pinnacles, and
treaca tod apurs are rare. Rether than oxtenslive ice sloets
In this svesn, 1t Is here suggested thot glaclatlion wes local
and auperimpossd uwupen a late matured physiography thet was
¢en temporanaondly wmdergoing structural readjustmento
Modification by glasiation was confined to the higher oleva~

tione, gonevally along the north or nortneast slopes Iin

depreaniong pirroviously formed by normal erosion. The presencs
of highlend clrques indicwhss that glaclers were active in
coma areag, ea lllustrated by Plgure 15, and thelr ice lobes
mny poseibly avs venched Into the adjacent vslleys. However,
tke glaclers wors probebly of limited sxtent, and nivation,
rather then lee veaping and plucklng, may ho thouvght of as the
woxe active methsd of nodificeatlon In this area. The thin,

approxlua tely two inch cover of water worn gravel on the suwmmits
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could lave been formed by the combined actlon of nivation and
diptribution by onmall, shiftlng melt water streams. The
upland gravels onan io thia wmy bs explalned as origlnating
feom & loeal sourcs, an thay apparently have. The gravels
gre not Pourd above ¢,500 Teet and, whlls pressnt, they ave
not ubiquitoua. Tho gravela, az mentlonsd esrlier, may have
formaed before glaclation.

Boside the aplord gravels, thore are found oocresgional
texeatics! of marble and vesicular basalt, but each aye
¥nowa to ocour In the gensral area. While they are belileved
o e of lossl orlgin, there is no ready explanation for their
mothod of vransportation. PYerlaps, ice vaftling by glaclal
waltwd tor ray be appoaled 0 gincs they are indeod feow in

DO 6
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Glaciel Bubeprovinest Glaciation was wuch mors extenslive
and ratlve In thiz sub-~province and ths devslopment of civques,
avstes and horna 18 common and widsspread. Alplne oy valley
glaniers weore the pringlpal forme Such fsatures are vommon
theougdiout the sares extending from the Slena Riveyr southmerd
to Porsupine Creck sand bayond. Although, Ahtell Creek and the
uppayr porticn of thr Jouth Fork of the Slans River is tentati-
vely u2ed o0 & boundayy bebwoen provinces, Lhere 18 clesy

gvidmee that ths mownteln slopss inmedlately to the west and



Pigure 14. Viaw i1llustrating flat topped mountain
Periglaclal sub-province.

P

Flgure 15. Pocrly developed cirqus in Perig . ucisl
sub=-province.




eqijacent to the teniative bouwndary nmve algo wdergons o
aindler type of glagiotion, Bud, parhaps, should be mors
siogoly 1dentified with the Gluelal subeprovince than the one
v whish ¢hoy bavs been plassd. Bhtaell Cresk snd the Jouth
Loy w Rlava Qlvsyr, Lhowevor, sro &8 natural geographic boundsyy
and ovon Thouwsh svas Sorwms Aare Iinelvded in ths Fewviglasisl
province ting awe gooworpiwlogleally ineongruant thare Is
obviloas soavenicnsa in delivsabiaog tha provinmce wlth s
pavtunal topographic fesbture of goms importancse.

©oa o Lhe bolisre examples of sirquss rmy he found slong
32 ueper Lort of ke East ¥oprk of Ahtell Creek. WBvideance of
Flacinl ection 1is plain ithere end illustirates bLoth Llateral as
%oll 28 hondrmrd ezpensicon of the creek by glaciation. The
toenopyaphy bthereo 18 one ket 1s chavacteristlic of reocent and

active gleclatlioun.

Post=Plolstneaner  Tus poriltion of podt=-Flelstocine and
Fleodigtossnns 13 an arditmry separstion. Bvents that were pre-
lont during Pleistocans tiLma bave certainly influsnesd and
Yaws continved 6o infivenss later condl tlons that have contributed
t0 the mensyal provmiteqay lond Love.

Steruetural adlugtaeat of tho entirse raglon has Boen & Sone~
wianing progeda and, whills 14 say hove logsensd In magnivuds,

% mugt o%lli bo gonaldersd an astive modifying ogens. Upllfs

pro¥ably ogeunrrsd throuphovs Flalvtocens timwe, but lts sirongest
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and, perhags, latazt rejuvenatlon offects appsar to havs
oceurrad In lete Pleistccsne or ogarly Recent time. Tha
evidonce for thls 4n found in the well prsserved faull scarps.
In Alasks, LY would sesm tzers is eonsidereble wvidence of
Plofatocono a8 woll as Hocent uplift. Tweannofel (1952, p. 531),
catizva oy VPLiLE slong corisin arvas of the coast Lo have bgen
from o fow foot to EQ0 foeb. Valkwehaftlg (1954, p. 1517)
sysivates that total displocenent nezar Nensna was 1,000 feotoe
Postock (1952, pe 9) sugpests Lrow hls studisa in the
Skakeak Valley, Yulon Territory, that Recent alluvium hns bwen

fRuluvoed.

Siweaw Ceptury end Nojuvenetions Clanges In atresw courses

waxre ovought 2boue by & comblnation of factors, Including mild
upvarp, glaclal scitlon, &nd piracy. Soveral oxamples of
changs In sitveon course may he noted in thse reglon.

tne of the bost examples of cowplex steeam capturo is that
nl whoe Sovgh fork of ihe Blana River. In roeference to Plate I,
Hhd present couxrss of Gho South Forkt ig spproximw tely due
nerch, but makes a right angle band, and thonce flows east to
the Slena Rlver. Iraom the mep 16 wey also be nobed that a
wilds valley aontlnusd north from thils bend to the Slana Rilver.
The phyailographic condivlons appear to juatify the assumptlon
that o g¥eoam once (lowed thirocvgh tha wide valley north of the

bond end vhunes into the Slaon River. The ohange wuu probably
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Indelated by o gentle uplilt o the north and continued
olluviaticn of the old valloy. Uesadward erosion of what ia
nov 2owery Soutl Pork would bave besn accoatuainod by uplift
with tho eveatreal ecaptura of upper Sonth Fork. Tno prosent
Cloos oif ths oldor wellsy e now navshy and dovtsd with amail
lakya . SHtesems in the aorthorn part of the wvallsy hwve in-
glusl thole channole - thess In the goughern part near the
hend havy nob.

Botlh €ho uppasr and lower parts of the pregent South Fork
shey evideanze of cejuvenation, end bunches along the lower
portion ero comiaon. Anoiher excmpls of pcssible styesnm
convare, buh rar lees obvlons, 1s that of upper Ahtell Croek.
Toda portlon of fheell Cieek may bave, &t one time, actuslly
baca the haad of South Foilie

Rejuovenavion of upper Ahtell Crsaek 1is lsaa ohwvious than for
thy lowore portlion. Yell devaloped bowches do occur om both
Woent Poxk and Ahtell Creeka. However, thero ig sous gquagtion
gencesning the origin of such bLanches end they may well
rapresons various lovels of & Towvmey lake that hse since

roached 1tg dam nad empltiede

Lakaboedas  Thars are two posaible old lakebsds iu the area,
a9 fn the valley of Ahtell Orosk and its VWoat Fork and ong
near thy bond of the Soath Pook of Ul Slava River. Doth ere

RN )

gnoua on 2late Y. Tho larger 33 locsted in the Ahtell Creek
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alnage and waere Forms a large flat area above thne junction
af whe nhowd mwatlonod sitrcamad. The flat area ls brokea only
try woll preassrvad benches or besch Jines and consists of wsll
s ted e torial. A thicknoss of giavel cxceeding 100 Lset 1s
Logsated a6 end adjncent to the junction and oxtende in
Qladnishing omoummyt upstegam o6 well ag downs tream frow this
poinds Gonaldorable qusnbitles of light eolowred s1lt wore
notod along the Weoat Fork, dlminlshing toward tha head.
supess tiong of & sacond lels sre, also, noted ot the bend

v ths Souvh Fovk sy shown on Plate 1.

Gleonva, Roolt Glaclers and Soillsi Clirques sre prominent

Tn. the Glaciald subeprovince. The prevalent location 18 along
tho morin or northesst aslopes, & location that probably proe-
vidad the waxizw peotectlion Ifrow the sun. Those octurring

In tho Ferigleslial sub-provings are generally rostricted to

the highest wounisina and are rniowhers &s well developod as

the othors. The olregues in the Glaeclal sub~provinee are all
wall dovalopsd end 1t la ¢vidont that the glaclers thut onece
oosupled thum wiare active, 74U bag dDesn suggestsd by Ray

(3%, po 1911) tiut Plelstocene snow Llnes may he ontimated

Ly vwalng thoe cirque floors as thwe lowsst lewvsl of the snow
ling. Thwoe elrmie flosra aro ab an elevation of approxima tely

4,300 Zoote P Rayls bypothssls I substantially cowvrect on &




yooloaald sonle, ths 2lelstoceno wnowline could be ostlmated

NESVES L S

ta havs boos croound 4,300 Kesbo

i
2
kil

foels nlaalowrn nony sceupy nonrly all of the cirgues. Sowme
el ths rosk glasisra ara Yimissd n siza, but somo that have
actunlly flowed into well gover nearly o squareo mile. The
rock glucisrs appear 9 be composed of hoth coarse glacial
end Puscat vmterdisal that bas, by a combinatlon of Increasing
secranle o of rogl s lerial, froet actlon, and moisture,
Floeoad o wach tha powe wey ap an ico glecler does. The upper
porddon of such vrock glaeclers have ridges parallel %o the
divestion of Ylow, but in the lower or lobe portion the
vrralisl wildges give iy to Yranswversa concentwrlc ridges.
e rook glaslows suggest glow but gieedy movement. Hao of
the bast asamples of such placierd way be Ffound on the
Paat Forlk of Ahbtoll Cresk. Theve, the glaciers have flowed
from ths elrqueg on thae snutbhsact slde and deflestod the
goyean vonairds Hhs north banke The stream has seemingly
comovad the walerial es fagt as 1¥ way deposited and dﬂ%ﬁng
has not resulbede

Goliifluenion, oy dowan=slope goll zre¢p, iz a comaon featurse
of tha soils In this regions Althoungh common, 1¢ is nowhere
23 well dovelopsd a8 In northera Alsska. The huwmamocks ox
pldgan formed sre not pretisnlurly notlceabls while welking

ovor $£be ground, buv aryg more obvious when viewed from &




Cigtroame U douwayerd orcep of goll 1s 4 process of
Cewsning, Shmwlag, and gravitationsl adjustment. Tabor

(L9400, pe L2959) glvor & dotailed account of thls process,

Takeni AWany of the lalkes are A vesult of a serles of
oventy in which landslides nave played a ms jor role. The
charocserds tics cormon o each of the lakes areg

(1} AL1 ovcupy depressions in ralatlvely nariow
nieoep-wall walloyg.

{2) Dhelr lengith 18 olaht to ten $ilwmes thelr widthe
(3) 811 aro 1o ths procass of being rapidly filled

witn sodimen s
(4)  Twadslidos found af the outlsts appear to be tho

pv;notm 1 duan@ agount, with only one exception,
ndian Pass Lako.

BCOROMIC GR2LAGY

Deoposlts ¢ontalning molyvbdenlto, lesd-sllver, chalcopyrite,
snd pold, wers notod in the dlstrict. The more promising
doposlts aro located in the southsrn poztion of the dlstrict,
and theiy loasztlong are plotted on Plate I.

Turlng tha summcry of 1957, only one placer mine was
nyeratling in the dlstrlci. None oX the lode prospocts exemined
laws hndg apy wovl performcd o thwa other than alxllow trensh-
Sug ox ghovt edd 9.

The $olloulng ia & Briefd swarry of tho more promising

Droapns 3 sxaninede
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Moo pelto Creek. The nineral, sgsocleted with chalcopyrite,

19 dlaseninatod through a dlabases

Chsleopyritass Chalcopyrite wag noted Iin nearly all

-----

mineral deposits, but occurs mainly as sparsely distributed
oarly peains. The only area where the mineral occurs in
lwportant gueniitiea Is at Grubsiake Creesk, as dirseuwinated

groaing tbhroughout seversl vock types.

alopms  Byeept Por pyrlite, gelena ls the most abundant
alphldse et 8ll 0o tho lmown lead-silver doposlts in the
Zivtrlet. The miasral has two general fowmass (1) Maszslve
and coarse gralned, and (2) fine grained or 'stesly's The
conpstg wassive galoene i3 comnon at many of thae prospects and
13 ugually found as roplacement veins that may oxr may not be
agaoglated with quartz. 7This type of galena ooccurs at the
Wost Fovlt proapactn, .y Tive to elight inch wide veina., Fine
gralocd, ov 'ateely' galens s assoclated with the mssgsive
tvpe, bhut 1lg, also, common as individval lenses or bunches.
Tive Yetealy! galena has o characteristically distoxrted or

sent clenvrge snd Crapman (1942, p. 267) infers this to mean

dofovination arter depositclon.

Goldy CGold s common throughout the dlatrict and may be
axpostbed, wswill s in swell amounts, whereovsy sulphides are
found., Tn aome cages Lo minsral 19 suzoctated with magnotlite

o hemi €l tse
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At ths Ahtel) (Creek prospoct gold ig ssgsociated with
sphelerlts and may be fownd within that minernl as small
lrregular bunches or narrow hair-liks veins (See Figure 16).
Irragular wassse are the more common form end appear to have
Adlffussed into the splrlerite. These way have had an
ezgolution origin. In saveral othor polishsd sections, gold
wag noted with galena. HIL1 (1933, p. 69) reports gold
agpocioted with jsmesonite in the Firbanlts district, but
apparvontly not with galsna.

The nlecor gold noted on Grubstake Creelk wag coarse, bub

light coloved, guggesting a high silver ratio.

Molybdonlites Molybdenite was identifled only at the
Aaposit near Long Lake end occurs there In two forms:s (1)
S Ll disseminated gralns in the country rock, and (2) Quartz-
molyvdenitve velns (3ee Figurs 17).

ibs alsseminatod type is found in the wall rock, but is
ngver In lamportsnt quantities where velne are not presente.
Ay a rule, the dissesminated grains arc invisible in the hand
gpocimen, bub are plalnly discernmable In microscopic study.
Thes countey zocly of the siliceous and cley zones often as a
blus cant thwuglit o Indicste n relatively high dlsseminatlon
of molybdealtv. Exaninstion of polished ssctions of thils rock
suppwcted, Lo aoms extent, tho above suggestion. Mowever, the
blue ce8t couvld not in overy instance be ascribed to molybdenite.

The Alsgeming bod wolybdenlite may represent a separate, probably

« 0 o
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eerly, and wesl stege of mineralizatiolis

Molyhdenlte mineralizaclon of the second or vei  “ype is
worg characlerisnic of the deposit thovn the former. Such
valps are common tvarougzhouwt the exposires, but ap eur more
nymerous In the siliceous and clay zone ftmen in vre marglaal

zon6. Molybdenlto, whera It docg occur, ls genera.ly tound

along Lthe walls of the guartz velns as well formed cabular
cry2tnla. Many of the crystels arc siightly curved or bent
and this may be due to sithee post-mineral doformation or to
dapositlon elong the velns es Individual plates and clusterse
he glze of the crystals vary, but are clogelto cne mliliiiae cer
1o longths Vonderwili (L9535, p» 45) describes similar veins
ot the Cllmax nolyddonite depostt 1n Jolorndo.

A later stage of molybdenlte mineralization was Inferrsd

from the occurrsance of molybdeniie and secondary orthocrase

within the wid-portion of some of the quartz-molybaerlte
voings I this lsat occurrencs represents & separatn
rolyudan'lts atage, there wouldl theon have been three separated

periods of molybdenun mineralizatlon.

Molvbhdlte: Molybdite 18 not common, but does .ccur as an
aiterstion product of Lhe wolybdenits along the westiered

suriace of the dsposite

Pyrite: Pyrlte ils o common wminerzl throughout the district

LORE. e

and found in pracitically 2ll mineral deposits. The mineral




o vopeesontod Ly 8n grrly, as wsll ng & late stage. The
preive 2t the molyhdéendte doposid apparently entered fn tws
atagas, Pyvite of the llrst stzge Ls malnly fine gralned and
dispawinated throuvghout the country rock in the marginal zono.
Tha second or late stage pyrito oceurs as pyrite or quartz-
pyrite volna which transect the gquartz-molyhdenlte velins.
ho Aissewline tod pyrite ia orfien mssive and may or way not
follow fracitures.

Ths volr pyrite s laver than oithsr the wolybdenite ox
tho dlssemdne tod pyrite. DBDutler (1933, pe 228) describes the
Adsgening sod pyrilte at the Clhurx molybdenite deposit as early

cad Sy veln pyrlte lato. Thals closoly coincides wlth the

parapgsnesis ot this depowlts

Buogtys  Merte le probebly the most wldespread, es well
an ths wost coumon vein minernl In the distriect. At each of
tho mlaorel doponito it lg the carrier of gulphides, and ay

somn0 1t 1s the donirvant minerel of ths host rocks

Silver Mineralss Arvgentito and natlve gllver are the only
stllver minevaulg identlfled from the district. The latter was
noted as a placer mineral fron Grubstake Cyreoko idsntificatién
of avgontitve was muxdo Lrowm polish sectlions of rocks Prom the

831 ver Orosk snd Indlan Rldge deposits. In both csdes
argentity 19 closely assoclaled wilth tstrahedrites.

fa seversl cases the galona shewed nwneyous plaﬁﬁy or Lath

ghunpod inclusions whers stched with nitrlc mold, especially

- T8 =
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slong z2leavage vlansg,. Thoge Jaclualons mey he gtlver
minerals. YP thoy are, the rather high silver nasays In
sposlmans that havs no visivle oilver minerals mayv be

axplaingde

Spbalerlte: Although spnlerite occurs at several loca-

tloaa 3t ls imporxtant only at the lower Ahtell Cruek deposit

where 11 1s gold bsaring.

Tateuhodel v Sllwer bearing tetrahodrlte was noted at

the Indian Ridgo and S81llver GCreek deposits,

ydrothsrmal Altaratlons With fow exseptlona, the wall
rack st each of tho minoxsl daposits 1ls altered to somo
extente. foumplatenony of the altoration process at sevoyral
deposits bas rasnltod o oblisoration of all traces of
Forger Yook rluerals. The culmins tion of wall roclk al toxra=-
*lon appears, Ia mwost instonces, to biwve proceded the intro-
Juciion of awtallie mingrals,

Mxas bread typee of hydrothermnl altera tion were noteds
(1) 841lleificavion, (2) Sericitization and, owr, kRoliniza-
tlon, end (8) pyeitisation. A& hydsothermal origin may be
gongldorad for elay at tho molybdend te deposlit, siace it is
Intine tely aspoelated wiihh the sulphides, (Sohsarts, 1955,
Do 310)s 4t other deposits, also, the elay is often clogely

&

asaocinted with sulphide veina.
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} Doverel factors muat be considsred when evaluati:ig

é alteration as a pogsible gulds Lo ore. Many of tne deposltia

ara cloegely associated with one, or, all of the types of
nltera tion. However, alteratlon does not appsar, hare, tc
be en Intallible gulde to ore. Many of the largsr intensely
altored zones contaln only pyrite and no other recognizable

gulphidas

Structural Relationgo.

ER-PRUE SR

Tha relnepul deposits are locafed In or along fractured

sones near one large fault. Faults are, however, plentiful

AT\ RSN S YR
Y IR SIS

3 the distelet, 2and the me jority are not associsted wlth

any lmown mineral deposita. Tha only structural trend 3o

oS,

SN
Oty S A NN

far rocognized thast includses moero than one deoposit 18 the

 RPIS RN,

%

J22 ey 3

onat-wast trend found at hthe Silver Creek, Molybdenuw, and

X%

3

Tadlan Ridgs deposits. [n each of these the mineraiizatlon,

Sl

O

althongh diffevent, has followed an early east~wost trend.

X T ISR OB YL
T 3}

Taler, whe first two deposits, but not the laat, werse cut by
north=goutit trending »tructures not accompenied by wmineraliza-
tione The loat perlod of structural adjustment aga. n tranded
nearly eagt-wsst and vas followed by an Intrusion of wlde,
relativsly barren quertz veins.

No econsluslons have yetl buen reached regarding tne dlkes
found at ths deposita. In most instencesa the dlkes appear to
Bs post-minevral, yet some are clearly pre-mineral. The most

prolific pexiod of dlke intrusion at the molybdenlte deposit

- T7d -



waa during the sscond, post-molybdenun, stage of struectursl
adjusmment. llosever; &% she Indlan Rldge deposit Lrwe Jikes
tronl parallsel vo the minexalizetion sas do the severs large
lamgs%pberc adiltes at the guartz-celcl bochematite vep.8lt on

Touraaline Creako

Hoxizontal Zonfog.

Tha arrangement of the wvarious wmivners) deposits within the
Alztrict v, In the writerts cpinlon, suggestive of horizonisl
sonlnge Tor logegions of the various mineoral deposits bave been
plictod em Plate L. It will ba noted that ths high temperature
wlrer2l dsposlicn, molybdenita and tourmaline, axre in part encircled
by leowsy scmperature lead-sllver deposits. The locetlon of the
copper Gaposits on Grubstake Cresk precludes trelr belng placed
n ghle peneral pattern. Bowsvear, 1t should be mertioned thwt
laad-nllver depositys w16 nobt noted hetwoon thls area and the
molybdenlto depoult,

Pvon though the alloged zoning doos not bave an loawal concen-
trles pattorn, 1t does rescesble ona. There ars, also, ssvsral
contradle tuyy ooccurrences thah appsar to reverss the 'standard!

minersl suseoaslion noted elaewhore (Pack, 1955, p. 228).

Tonta tive opluions ragerding thse ordsy in whish the
matalllic mlusiala, as well as the common gangue minerale,

wore doposlied regiha upon microscople examination of typilcal
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e sposimnerd. Tue following s offered as a probuble
e poncy of doposition foy the more jmportant metsille
pinernla and quartse
Bmpdy o
Pyrlite and guartz
Holygbdenlte and pyrite
tuaay tr-molybdenite
Pyrite, choloopyrite and guay itz
Sphalsrite, gold end quartsz
Galene, nllvey, copper (woalk) and quariy
Quar sz, nyrite and golad
Crltsrla susgedtiing o deflinite geologle tlme of mineral
drpogition were not vscognized. Moffit (L1954, p. 139) haa
zegoested Wnt minsrelizaticon in the Nabesno dlstrict was in
wid or lote HMesozols times Minerallszatvion was probsbly

&t the ramo tisme in ths Ahtell.Slons dlgtricto.

p,"',i::?;ﬁ“:’:%ﬁi% &Q&*§ f& Zli @

Thers are two dlsseminoted minoval doposlis In wie Astelct,
qad Al ol ybdenite and thw other chalsopyrite. The minerallza-
tion &t ths molybdonlie desposit la gonerally conflned o
valaleo®e, Howevwor, by Ransome's (1916, p. 162) do.inltlon

nhe dopownly way Lo elegaivied as dilszomineted.

Molybdenvw Frospoot: Ths molybdenum prospeet 13 losated
a2 sirvgue~iike stiucturo At thoe head of Leks {rvaek, approxi.
w3 bely thres-fourths ol one mile south of Long Lako. The
covntry wrock is altered quartiz-monsonits. In cortaln arsas

alternilon me vompletely altered the roclk Lo an aggregete
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Al gquarte, sericite end clays
lewelopment work bay nover boon payrformed on tiuis
caposly and Ledrock iy exposed oaly where the smsll atres
har dlvgested. Py courso ol the stream 1s approzlwitely
perpendiontay $0 the major strocbore and a relztively pgood
cyogd 2estlan 0f ths deposlt s exposed.
Jusmorons Gark basic dikss, tronding Ne 20° to 30° e and
d o lag southy, ous Ghn depositv and contrest aharply with the
1igoy colorod 2lierod comtry vock, as $llustrated by
Frzuen LBe
Ty dikos are, as o average, twenty feet sparte With
Deg exooptions Yo diltay @ve podtemolybdoalte. HMany are
Cenly axeabesd, probably dusg o lave surike faul tinge
Alvorvation at Ve dopaslt is widespread and zonade Yhe
dooesit 1o bont dessribed wiith roferonce o the senea. FYhey
Bl a8 ¥nlloway
(L) She Mapinal Rong:  This 1s o oulorwosat zona,
sanzacterised by serleitization and pyritization along wlth
lozsay spotnte of gllicifleations HMolybdenlite vwan fouad
nouheoes Lo $hls 2onGe
(2) Y Yogevasdinte %opas Siliciflcatlon fe ths pro-
domipant ¢ype of alteratlen fn thia zone, buv serleitn, an
well o pyrite, 1p cownon and guariz-wolyhdonlito veing ars
BERSPOUS . Ths approximate width of thls some is €00 faet,

wh9re expessd, along the gitream. ¢ le gradational Invo the

L= Ff’? a0
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Clay Zone.

t-) Clay Zones ‘The prinelpal typeo of alter: io>n in this
zoae 13 dmoilnizatlon. The rock is poorly axpoe2sis. Quartz-
wolyndonice velns are common and (he tenor may preve Lo be
better here than elsewhsrs in the deposit. Pyrit-, niso, is
comrann, but 1s in lesser oanounte then in the Tutermedlate Zcnee.
Aa a group, tha guartz-molybdenite velns have a8 preterred
orivataticn, and trend N. GO0 {$o 700 W. or spproxlmately
pev vendiculaxy to the strike of ths diksgs« Trends of indlvl-
Al welns, howsveyr, vary and coslescance is commone. The
viming are narrow, usually less than one-fourth of an inch
« e, but often legs then two Incheca apart. Molybdenlis

~39rally occurs aleng rather than in the veina.

The fracturing, in which the velns are found, is suggestive
¢ a wido shear zous. However, microacopic study susgests the
~1ag may be replacement yather than filling. Twenhofel

)48, po 18) nas desceribed 2 similar type of molyvisnlite
sp08L¢ In southeastern Alasks and suggests that, tners, the
artz-rmolybdenlite veing are fillings In jolnts.

The extent of the molybdenum nineralization sslde ‘rom that

zpozed along the streem 1s wnknowne

Grubs take Croek: Minerallzatlion was noted In tl -e separate

weatlions vwithdn the drainage of CGrubstalte Creck: .., Chalco-

~vrite dlssemlnated in or near the monzonite Intrusive, (2)

[ 78 an



Chaleopyrlte snd bornite dissemlnated in a diabess, (3)
Gualoopyrite disseminated throughout part of an «plite
diks. Coppéer mineralization wos alyo noted in lasper
floas nesr the head of ths Creelk, but the gourcs wws not
Louwrdde

“he copper mineraligzation with tho bowpder facies (1) of
the monzonlte 1s in the form of wldsly disseminatsd chalco-
pyrite with conaiderable marlachite.

Coppor mineralization in the diahase is In much the same
form as in the monzonltic rocl, except bornite 18 associated
zith the chalcopyrite and pyrits 1s wush more common. Although
t2s Alabase 19 not mapped on Plate I, it outerops adjacent
. and 18 faulted by ths Grubstake Cresk faulta

Several slx to elight foot wide apiite dikes crop out in
"¢ Grubstaks Creok arsa, but only one held any copper
“inersals. GOhaleopyrite associmted with pyrite ls disseominated

Caroughount the groundmssd.

Yatn Dopopitn.

Veiln depogits are thao more sommon form of mineralization
Ly gho Ahtsll-8lang dlstirict. Thoe two Importent types of
vaing are leade-silver and goldesuartzs Ths wore luportant
toposits inelude thres laad-silver depcosits and two gold-
cuartes depoaita which wlll be brlefly dlscusseds

Heat Fork Prospecis: The Weast Fork proapects are located

2t the base of the mountain due east of the junctlon of Lake

-V @



Crock ond thy West Fork of Ahtell Creek (See Flgure 19).

Deveiuvpment work conclats of several shallow tranches and
two sbhort adigs, ell of which are now filled or saved.

Tre country xock is quariz-mongzonite generally corcesled
by & thisk growth of brusgh, tundra, or uuskepg.

Galerw, often Bllver bearing, is the prineipal ore
mineral noted within & number of Individual, and poorly exposed,
outeropss The width of the mineralized area 1s approxlimstely
450 fsote

Galena, gensrally wisth small amounts of chalcopyrits,
oocuyad a8 narrow veins within or along eight to ten foot wide
shesired zongs trending N. 20° to 400 E.s Ths mineralization
conolats of closely spacod, galena vains concentrated along
the hanging wall and parallel with the shear zonee.

Te winersllszed outcrops ere from fifty to me-hundred
feet aprrt, and at the same elevation. Ths Intervening bed-
rock 18 completely concealed by overburden. It is possible
trat asome mineralization has twken place within the presently

sconagaalad bedroelks

Indian Ridgze Prospests The Indian Ridge prospect is

losated apyroximately thres«-fourths of one mile west of
Loag Isko. Yhs country woolk at the prospect 18 quartz-
mongonlte that was intruded vY several diffsrent sorts of

east-went trending diken.

o 8@@
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Haithin the ainerallzed aven, i rock 1s cutv by nuwmerous
sRae ved aones paralleling ths dikes. &uarczs volrs mineralizsd
By galenn end some llvor are foumd withln the ur.zhned zones.
Yas volns vary in width, vt aro generally betese. wolve ho
f12vaesn lnsheno Culena, wilith wminor amounta of clalecpyrite
and ethwe copper rilnerals, 1o genorally spotty and occurs as
wuetisg o pods wlthia the quartz.

o wldth of the minerallized sone 1s at loast sevemty-five

#Alver Gwveyk Proyspocfs This prospect is loceted on
LHleay Crosk approximitely one=balf wille upgtresiy from the
sanestlon with Abvoll Crealte

Qavelopmant woerl svngists of seversel ghallow trenehes end
a0 eaved adiv.

Dloriite, oz guarsts-ronsonites 1s the covntry rock. 'The
¢ .ait 1o such altered st the deposli und concoefled by tundea
gl wagkey, in adjecont aress. Lo alitered volcanle hoenfelaile
vl ooubayops on the oppoalte s8lds of ths streem and cuggeets
vy Gllvor Croek may be following a faulted zmonge.

A foult or ahear wong, &% lesst ffAfty feot wide end striking
co G092 W, cuts the country roek et the prospact and is
slneralilsed In sreas by quares gplena velins. In addition to
wo galema; totrahoedelte, clalcopyrite, and sphalevritse were

B OPTeA
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Se leeaot o stagos of guarss are kaowne The earlier

2an tinerellsed glih lend auvd eopper wminorals whereas the

lavgs b gtage wag wiowealized mainly elth pyrlto 2ud gold.

thtoll Crgel Peaospeci:  The Ahtell Creek gold prospect

TN a- L IR PY

in Leasted approxieatoly opposlis thz wmouth of BL1iver Croeok,
Bat on Gls lafv 1Lailt off Ahtsl) Creok. Developament sork
cosriotn 07 & mhoriy adli drlven on & three to four fool
iy abpatsd quarbs velin tweadlsy nortiswest snd dipplng
Bk e

00 only mineralize tlon noted was along the foot wall
wizry gulshides cocure Weoo gold was not observed. However,
il tha ald of the microsecope gold was notad clesoly

©s800La 494 with aphalorlio.

Jovpealing Cegelty Towemallwns Creok is the first wa Jor
~sutheard Slowing Cresl naar the oapt end of Long Lake. 7The
Loultry rock, quortzemonzonliie, ig cut by seversl wide gsheay
<29k and lamprophyre @lkes, both treendiag nearly woeat,
Bovewal, oleseoly spaced, quarbtp-calcite-hematite velns with
winor aucuates of hlack tourmaline trend No 50° Wee

By wndy gold noted wre In ono pollahed-thin sestion. The
20ld wng oxilvamsly fine gealusd, randonly dlatwidbuted thyrough-
SRE B pgetlon, and glosely assosiated with magnetise ox

sorpoded pyerlto.



Blaoee Depoulile

(ATCEPrx-aCt )
Pracsr mold lag boen roporisd Lrom wany loce v lone throughe
oy o AntelleSlana Alstriss as weoll as Chy adlacent aread,
Tw ooly placer mine opsrating, in 19537, war »t Grubstalke

Groolke

,_

Grupstake Crcek Placer Mines CGrubstalke Creek Is a westward
Lloolug trilbuiayy of Abtsll Creelt snd 13 approximately two

flas Jongs. Ths bedrock In the upper part of the Cresk 1is
poeafolz and baealn. Mownzonite lo the hadrock along Uhs
Tty porlon.

Hinlag to datd haa bson weinly along the loser part of
wer gireem ag gold i3 not yoported o occur In the uppar
cophliond. 1Tim depth of overburden In the lowwr portion
varing But cppsers to nverage less then ten ool

Tra copeontratess sxamined conteinod & high proportion of
magetlte, vative sllver sad natlve coppers Thy gold is
sonean trated on e alipghitly wlthin the dscomposed bedrogk
oG An gengrally course and 1ight colored, zuggesting a

rolativoly bhigh silwar content,

Iv 9 Ajeiviet suel s this, whovre wo comprebenglvo develop-
DB YU work g vewn perfopuod, wesdlcotlons ag % the futurg

93lu9 of Whs Imown rlosral deposiis 18 not possibls. Howsver,

45

ard peveral things that future worlkers In thisz distrlct
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may poeelibly considery

1) e mors prowmlising uineral deposits to wwe have
bare found in the quartz-mongonite snd the Indissy Creok
platon apgenrd & word favorable host for miners. 1tepoaits
than Goes e Abtoll Crask plubton.

(?) Gold 1o widely disitributed in quarts velns Lirough-
;S e guavinemonsea lte and potentlal placer ground derived
frea Thoss may ocepur whsrever favorable conditlony existe.

{3)  Roak alteration is closely assoriated with many of
e deposits and msy eventvally prove a vorkable gulde

GGG o

f4)  Althongh all the minersl deponits are associmted
o £h fauditing o sheariag, no 8pasilis aonclugiong heve
cwnp ranokad ag o poaglible district wide guldes o ors

15369 4586

CONGLUSIENS

Tear tative ecmclusions coancerning wany of the geologls
vy ol ema ensountered in the Albtell-3lang dlagtriot lmve
riready been digcussed and furthsy elaboration ig not
poosaRary. Heuwsver, addltiomal €ield work, detailed in

newoes, 18 eavwialy raezownended n thy distriet.
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