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INTRODUCTION

8ix (6) geogravhical sress wilthin the Territory of
Alaska are hereby recommended for immediste geologicsl
investigation. The basls for recommendations of applied
geology and geological methods of exploration to these
particular areas 1s hereby made to conform with the trends
of industrial develooment of the Pacific Cozst in the United
States and the relations they will have upon Aleska's Industri-
al development, as well es Aleska's and Nstional defense.

Recorurendstlons for areasg of votentisl minersl develovment
nsg been recuested by
Department of Interior from this department.

CLASSIFICATION OF ARMAS ACZORDTING TC PURPOSE

1. Aress that indicate potentiz1 minersls and
mineral products thet will aid in Alaskan
defense and its contribution to Nationsl
defense.

IT. Areas thot indlcate potentlal industrisl
minarals and metsls which would contribute
To the industrizl growth of the Pascific
Coast. For example, the present llmetone
Industry of Alsska 18 now well estsblished
and Lls contributing large tornnages of lime-
rock to Pacific Coast industries.

IIT. Areas thet indlcate potentizl mlinerals and
mineral products that msy contribute to the
industrial growth of Alasks for the suvport
of its pooulation and genersl welfasre.

ECCNOMIC FACTORS CONSIDERED

1. Areas gre considered for the potentlasl minersls
and mineral products most in demand under the
present economic and Andustrigl trends.



ARTA I

Aresg with the most favorsble locetione to the
present moles of transvortation.
Areszs in reogerd to neesrness to loczl, Pacific

Coerst, =snd foreign merkets. ’

Potentizl Minerzl Product

The moet indicative potential minersl oroduct is
netroleun.

Locatlion

Area I 1s situsted inland from the hee=d of Bristol
Bay in the Bering Sea. It ig confined to longltudes
156° to 158° W. ond letitudes 57° to &0° north. The
aree. ls geogranhicz1lly bounded by Recharof Lake and
Bgeglk River on the south, the Nushagelk River snd
the shores of Kvichak Bay on the west, Illamne Lzke
and the westwerd droinsge from the Alaskg Peningula
including portions surrounding Brooks, Naknek,
Nanwhyenuk, and Kukaklek lakes on the east, the lower
drainage srees of the Xukhtul and liulchstna rivers
and the central lower drainsge of the Nushagek River
on the north.

Accessglbillty and Transportstion.

The area 1s fevoresbly accesslvle by sslt weter means
of transvortation both from the west and east, with
interior fresh vwater transportation snd an already-
ectablishad rosd from fresh welter acrosez the peninguls
to the Gulf of Alaska. The topograpvhy of the central
portlion of the ares 1s very smensble to the bullding
of both roazds and airfields, duve to the generally
flat lowland end the abundsnce of unconsolidsted
materisls. One large alrfield has azlreazdy been
estzblished 2long the Naknek River in the southern
nortion. ther favorsble locations are along the
Kvichask Rlver. This rlver is navigable for flat-
bottom river boats into Iliamna Lake, except during
periods of low water. Illsmna Leke is the largest
body of fresh water in Alaske, and 1s navigable into
Piledriver Bay at the esst end, at whih polnt an
elreoady—-establiched roed leads across the peninsula



to Ilizmna Bay on tue Gulf of Alsskz.

Geologicel Evidence

The 2rea 1in question embraces a low, wide synclinorium,
with steeply upturned sediments, divwning northwest,
along the north slones of the Alaska Range of the
Alaske Peninsula. This structure holds true along

the entire southern boundary. More gentle upturned
edges of sediments of the same geologlc ages occur
2long the northern edge of the ares, with low south~
sast dips, within the Nushagak Hills 2nd the mountains
conteining the Titchik snd Wood River lakes. The
centrz]l vportion of the aynclinorium whiich occunles

an greaz nearly 50 miles across 1s g low flat mainly
covered with unconsollidsted deposits. Long low
ridgee, extending northeest-southwest, represent

minor anticlinal structures, wnich reprecent the

only townographlcal features of altitude. These rise
above the gentle flatness of the ocentral ares. The
unconsolidated materials snd thelr present topogravhicel
expregsion represent discharged materials of former
large rivers, glaclers and the edge of s minor 1ce
sheet to the north. The northeastern portion of the
synclinorium, embracling the ares north of Lake
Ilizmne, contains low lsolated hills, north and north-
west gtriking sediments, with some flat lava beds,

and on occegsional minor intrusive plug. Copper
depositg conteined in limestone and =2long contact
zoneg sre known to exist within the bordering sores

to the esst.

The low gentle plunge of the gynclinorium is well
expressed by the low sghore lines snd the shallowness
of the waters of both Kvichak and Brigtol Bays.

The ecnnomic lmportance of tnlg gynclinorium 1is
that 1t containsg the Triassic end Jurassic sedimente,
which a2long thelr outcrops on the Alaskas Peninsulg
ere known to be o0ll bezring. These sges of sediments
outecrop along the shores of Illismna lske near the
east end, 2nd extend slong the Alaska Peninsuls from
Tuxedni Bay southwest to Chignik Bay., Undifferentisted
Juragsic znd Mesozolce sediments sre To be found west-
ward from Lake Clark througch the Mushagak Hills to
the Nushagek River.



The Jursssic 1s definisely xnorm to be oil
bearing ss indicsted by numerous renorts of the
United St=tes Geologlcel 3urvey on lde Bay,

Chinitna Bzy, Cold B2y and the ares southwest of
Becherof Leke. The wrlter while carrying on
investigstions within the ares for the Territorial
Depertment of lMinesg, hes, from vereonzl observation,
been led to believe thsat metroleum is associsted
with gsome of the minor anticlinsl structures or
pos8gibly the in between synclinal structures that

are contsined within thls synclinorium. Positive
evidence that substantlstes this belief is to be
found by thne occurrence of deteroriatad asspvnaltic
gravels that outcron along the benks of the Neaknek
River, four miles upstrezm from its mouth in Bristol
Bay. These grevels (samnles of wnich gre to be hsad
in the storeroom of the Dewsriment of llnes, Juneau,
along with colored slides showlng tre outcrovnings)
are pest observed on the south bank of the Naknek
River, one-third of 2 mlle northwest of the Bursau
of Pisherles Stztilon. They have an exnosed thilckness
of 12 feet znd are exvosed for a distence of 150 feet
along the bank. Thisg locsatisn ls eight miles in o
northeasgt direction and on line of strike from
Johnson Hill which is an elongated ellipitcal dome.
This merked monument of topogravhy breaks the gentle
levelness of the flet country for over 35 mlles in
all dirsctiong. This hill rises nearly 300 feet above
the genersl terrene. It has a length of over 2 mile,
one-1alf mile in width and dome-shaped in cross-
gection to its elongation. It structure indlcates
the top of o small antlcline.

Another simllar snamed dome with larger
dimenslions was observed from a vlane by the writer
at the head of whet the Nativee term Yellow River
and locslly c=lled Yellow Hill., Txales river emdties
Into the Xvichak River at g nolint 22 miles from itse
source at the west end of Ilipmns Leke. The hill
ig located amwnroximately 15 miles airline north from
the mouth of Yellow River. The hill hess a length
of over one snd a half miles, Judged from the air,
end one helf mile in width. Tt extends elght or
nine hundred feet above the general terrane, which
in this 2res 1s nrobably leses than 100 feet above eees
level. Trzopers in the arez, snd several nllots
renorted noting oll seepsgese and sliciks glong the
shorees 2nd banks of Yellow River. A few small spols
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of 01l fllm werzs observed by the writer in close
proximity to the dome during the several circling
flights. This tonographlcsl feature 18 isolated
from sny other by 25 to 70 miles. A smgll shallow
lake exlats within 2 mile and one half of the dome
on the northeast end, which looked to be favorsble
for landing 1lght vpontoon aslrcraft.

Another feature is the reported occurrence of
bituminous limestones that were found outcroming
zlong the north shore of Lazke Ilismna. These out-
croepings occur at a polnt five miles west and
gouth of the mouth of the Newhslen River. This
occurrence has not been verified, but the writer
hones to do so this season.

In en 2irline betwesn the mouth of the Kvichak
River on Bristol Bay 2nd the southwest end of Six
Mile Lake, the wrlter observed black sediments
exposed in folds on the slones of thelow hills. Six
Mlle lake forms the source of the Newhzalen River and
18 located to the southwest of the extreme southwest
end of Lake Clark. Vegetztion is scent over this
area, and structure elong the hills can plainly be
observed,

Eoonomic snd Politvical Conslderations

The most advantageous resson for exploring this
area with the intent for exploitation of oll 1s 1its
nearness for consumntion by Aleutisn and Alasks
Cozatsl Defense bhoseg. An oll sunnly 2t this locetion
would meet a large demand from the diesgel-overated
canneries of Brisgtol Bay, Cook Inlet, Kodlak and
olong the Alesks Peninsula. Another supply demand
would be from the various mining operationsg 1inlsnd
from the Bering Sea and those sunnlied by means of
the Yukon aznd Kuskokwim Rivers,

The =2mount of oill ¢0ld to the fiching and

mining industries, counled with a2 low salec or severence

tax, would contribute financlally to the Terrltorial
Government .

Objections to the exploitation of oill within
this ares, »roviding it wes found in cormercial
quantities, would srlse from the large cannery
Interests situatad in Briszstol Bay, the transportatlon
comoanies serving Alaseks, and the large oll companies

serving Alazgka.
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AREA IT

The cannery Interests gt Bristol Bay would
object on the grounds that thelr rights would be
lnvaded by the fear of oll poluting the waters occuried
by their eillver sslmon horde. Thls fesr 1g unfounded,
28 wag partlally true of the past, with the great
lmprovement of oil drilling rigs snd the present
day wethods used in capping and controlling oil wells.

The obJjectionsg ralsed by the transportstion
companies ssrving Alaska would be a purely selfish
loss of reduced tonnage. The experiences geined by
the army and navy during the last war with regard to
transportation difficulties to Alssks should over-
rule these objections for the natlonal welfare. The
writer i1s of the ovinlon thet both the a2rmy and Navy
would welcome detz2lled geologicel information con-
cerning thisg ares.

The lsrger olil comosnies should welcome
informetion regerding the potentlial oll vossibillities,
if they sre found to exist, rsther than object to
them. A cheaner oil in this sectlon of Alaska would
inereasse consumption and gales thereby stimulating

greeter industrisl actilvity.

Potential Minersl Product

The indicsted mineral nroduct 1ls petroleum.

Locstion

Aree II is situated in Southeastern Alaska
including the souvthern portions of Admirslty
Island and the northeacet corner of Kuilu Island.
The area 1s in vart covered by the waters of Frederick
Sound and inclosed in longitude 134° to 13L° kLot
west and latitude 56° UOM to 57° 320" north. Geo-~
graphlcz21ly the boundsrles gre Hood Bay, centresl
interior portion of Admirslty Island and Gembler Bay
on the north; Chatham Stralt, tThe west shore of
Seginaw Bay of Kuiu Ielznd on the west; hesd of
Seginaw Bay and the entrance to Port Camden on the
gouth; Keku Stralt, west coasst of the northwest
gectlion of Kupreanof Island ond waters of Frederlick
Sound on the east.



Accegsibllity end Trensnortetlon

Ihe are=- ls very favorably sityated for s=1t
water transnortatlion. The Bays of both islend
mzsses witnin the ares offer excellent hsrbors and
Gock sites for the largsr ocean golng vessels.
Inland trensportation is difiicult but not
considered inaccessible.

Geologic=1l wvidence

gxcellent structure znd sbunésnt host rocks
for the preservation of netroleum have been observed
within the srea. The XekXu synclinorium (2 cross—
section is snown in U.=.G.8. 3Bulletin 300, "Geology
and Mlnersl Denositsg of Southesst=yn Alasks", by
A. P, Buddington and T. Chanin, 1929, o»nosgifte nare
294), extends for 4O miles in 8 morthvest—sonthe2st
dirnction The structure hes 2 width of 20 miles on
the south snd widens to over 30 miles to the north.

The Xnown geological form=ztlons in the synollinorium
range from Silurlan at the base, through Devonlan,
Carboniferous into Triasgsic., The gr=ster nortion of
the ares contelning the southern portion of Admirelty
Islend 1s ocepned by tertlary lgves, under which lower
Cretaceous (?) sediments outcrop st ebout sea level
elevation. The carbonifsrous limestones snd inter-
tedded sandstones, that outcron along the eest shores
of Saginaw Bay, in Keku Straits snd on some of the
Keku Islets have been found to contein biltuminous
metter formed from dried vetroleum. These limestones
in vert hpve been clegssified 2s memberg of the
Permian (U.S.G.S.Bull. &00, neges 118-130), Black
oerboniferous shales, aaturated to such 3. degree thet
crude oil seeps from factures on g fresh breck, have
been vresented in the Department of Mines office.
Invpstigﬁtion has revealesd thet theee shales came
from the south end of Admiralty Ieland., Actual oil
seepape to the extent of an accumulation of residue,
has been reported from this area, Yy on individual
well known to be reliable by thals office.

Carboniferoug formstions are known to exist in
geversl localities along the shores of soutn Admiralty
Island east of Point Cardner, the southarn-most tip of
the 1slend, Chenlin, Pybus, Herring and Gembiler bays.
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AR%A TIT

The formatlions, as they outcron on the north end of
Kuiu Islend and among the Keku Islets, consiat of
laterbedded conglomerste, chert, limestone, sand-
stone, shesle 2nd interbedded lava. The limestones,
with a smell 2mount of interbedded sandstone and
shele, have a reported thicknees of 1200 fest.

Comuerciel bodles of vetroleum are not likely
to be found in the sediments on Kuiu Island and the
Keku Islets, since they 2wnesr to be the reservoir
or host formatlons, and the na2trolsum vroducts
have dried 2nd escaned because of nproximity to the
aurface.

The ¥eku synclinorium plunges t» the northwest
under the watere of rederick Sound, and thence under
younger gsedimentg and laves of lower Admiralty Island.
As 2 result these oll-saturated carboniferous rocks
become deepnly dburled to the northwest under the
southern nortion of Admirelgy Islend, 2nd from whlch
0ll seevage 1g known. The structural trend shnows
thet the synclinorium bvecomes wider to the northwest,
hence the indlvidusl strustures such =5 the asnticlines
and synclines become lsrger with greester widths between
thelr zpexes. The fact theot crude oil evidence finds
its way to the surfsce outcoronnings a2t the present
time in thi locrlity discredits the former bellef
thet there exists no poscsibilities for oll in south-
eastern Aleska beceuse of nearness to the coast
batholith and the sbundsnce of extrusive rocks.

Geologlcel inveetigations with sufficient explorzstion
to prove or disorove the exlstence of commercial
vetroleum bodies within this ares 2re warrented. The
need for natural fuels in the developament of other
minersl vroducts z2nd metals and for industry in
general in Southesstern Alasks is very anvarent.

Potentipsl Mineral Product

The minersal in evidence with avmarent abundance
g scrao Mice,

Loc2tlan

The arez empraces g wide bank of gnelss extending



from Sitklan Island in the extreme southesstern
portion of Alssks northwestwsrd scross Bocz de
Quadrs to Smeston Bey and Behm Cansl on the north.
Siltklan Igland is loceted in the mouth of Portland
Cengl., This band of gnelss has s width of four
miles across Sitklan Ieslend and greduslly widens
to 8lx mlles gt Bocz de Quadra 2nd ten miles on
the north =2long the south snore of Behm Cansl and
Smeaton Bay. The longitude of the srea is 130° Uot
to 131° West 2nd latitude B4° Lot to B5° 20! North.

Accessibllity and Trsusportation

The ares ls res2dlily accessible to ocean going
vessels with good harbors snd dock sites. Port
Tongsss ocuts the ares bvetween Sitklen Island gnd
the malnland. Nakat Bsy extends into the centrel
portion of the 2res for fifteen miles. 2ocz de
Quadras cuts across the belt in the northern portion
and has bays exiending both north snd south into the
centrs1 pvortion of the gneiss bznd. The northern
boundary 1s accessibles viz Revilleglgedo Channel
and Behm Cenpl.

Geologlcal Evidenoe

A portion of the area consistling of Sitklan
Island and the mainland along Port Tongass Narrows
and short distances inland wes sxzmined by the
writer in July 1945. The bzand of gneiss consists
of metamorphoged gediments with wide Intrusions of
large crystsl quartz-feldspar porvhyries end large
incluslons »f hornblendlte. Abundant mlcs occurs
throughout the metamorphosed sediments and is
contained between the large duertz and feldspar
crystzls of the porphyry. The greatest concentration
of mics, and thet considered as of poseible economic
importance, 18 to be found in minable zones slong
the contacts of the hornblendite and the quartz-
feldsnar porphyries. Zones of lessor mica content are
the norvhyry 2nd metamornhosed sediment contacts.

The porphyries, being of the large crystal tyve,
anvroach the cherascter znd comvosition of pegmatites.
Sheet mica bocks measuring un to ten inches in length
and nearly as wide are found scattered both in the
porvhyry nesr the contacts and along the contacts.
The hornblendite-porvhyry contacts contslin minable
tonnages with a mlc2 content estimated between 15

to 20 nercent of the volume of the rock mass. Two



zone: were examined on the north shore of Sitklan
Island, 400 feet west of the most northerly point

of the 1sland. Strivning and rock cuts into the
zones reveasled gool unaltered Guantities of mica.
Tne zones zre 100 fe=t apert and sverage necrly

10 feet in width. The length wzs not determined

due to cover mainly of moss and t imber, These
denosites asre well situeted for losding dirsct to
perge or shin, since they are at an elevstion of

100 feet and less than 300 feet from the shore,
which brezls sbruntly into desp water. (Semnles

of this mlicz, both ss books and in the nrtrix, are
on file at the Depertment heazdquarters at Junesu.)
These zones are found along the ez2cst contasct of 2
l=rge hornblendite inclusion masss. Similar contects
end macsses were noted inlend on the mainland to the
north. An investigetion of the entlre gneissic belt
may reveal considerable more of the mlca zones snd
nossibly areass favorsble for sheet book mice. '

‘Roonomic ¥gctors and Potentisl Merkete.

The marticuler =2dvantsges of heving a source
of mica on or near tidewster, amenable to oven-cut
and machine methods of mining, mskes vossible an
industry wihitch cen cowmnete for markets along the
Pecific Coasst with imported mics. Ches2d availlable
hydroelectric power for grinding, together with
machine mining =nd modern methods of concentreting
and grinding, might evsn extend the markets. At
lesst 2 smsll smount of vowdered mice coull be
utilized in a notentlially rapid develoopment of the
oulp and paper industry in Alaske 2nd the Pacific
Coast.

A detalled study of the sssociated minerals such
as feldsnar, beryllium and other rare non-mevallic
minerals and metgals which may be encountered in mining,
1g recommended. A geologlcal investigation of the
areg ls warranted, together with an economle study
of the by-produsts and future msrketing conditlions.

ARKA IV,

Potential ¥ineral

The minerel oproduct known to exist in vast
amounts znd of commerclisl gredes 1s dolomite.



Potentlal Merket znd Demand

The »regent offaring of lsrge timber tracts
for gele In Southeastern Al2aka by the Denartment
of Agriculture ig expected To result in the
establishment of large pulp millg within its
boundaries. The locstion of the pulv mill slites isg
expected to e plong the malnland of Southezsztern
Alaske, ne=r rivers eznd lakes thet wlll offer hydro-
electric powsr. ater vower surveys nave been
carried on for seversl yesrs by large naper comnanies,
the Dewartment of Agriculture and the U. &. Ceologlcal
Survey to such =n extzent thet the svaileble nower
lg Xnown.

Should the establishment of nuly mills become
a2 reality, reorts srz thezt the sulnhltz nrocess may
be used in the treatment of the timber in reduction
to nuln. Taies »rocess utilizes high grede dolomite.

Locatlion

The arez of high grade dolomite occurrences
extends slong the western mergin of the Coast Batholith
from Boca de Quedra in the Ketchikan District to Lime-
gtone Inlet, 25 miles south of Juneau. Specific
locetions mentioned are based on informetion received
from prospectors, U,S5.G.S3. publications denling ~ith
Southeastern Aleske, and persongl observation.

Dolomite outcromwvings wsre reported on both the
north and south shoree of Bocz de Quadira nesr the
entrance.

Other reported outcronpings avnarently of the
same band or formations, were reported to occur slong
the west shore of Behm Cansl, onvosite Smeston Islend
in the southern vportion of the cenel.

This gsezme belt of dolomite-besring formzations
traversges across Rsvilleglgedo Island, Txposures of
dolomite oocur glong the shore: of Thorne Arm;, Carrol
Inlet, and George Inlet in the centrzl southern
portlion of this island.

In the YWrongell District to the north of the

Ketchlken District dolomitlic marbles occur on the
north and gsouth shores of Bradfield Canal nesr the
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entrance, on Blakxe Island neer the mouth of Blake
Chsnnel, irland from the e=et shore of ZTastern
Prgssage ond the gouth shores of Virginie Lake.

In the Peteraburg District, north of the
rengell District, dolomite wae reported along the
south snores of Thomas Bay, and the mainland coast
onposite Petersburg., Merbelized dolomlte of reported
high purlty 1is known to exiest inlsnd from the east
centrel shore of Thomas Basin:

In the Junzau Dlstrict dolomitic limestone,
Golomite and dolomitic merble are known (o exlst in
severs) localitlies. The best formetlons and those
mostl favorsble to transnortation a2re kXnown to exist
inlznd from the head of Forde Terror in Endicott Arm,
the south shore of tine ezst arm of Tracy Arm, North
2rm of Port Snettisnam, unstrezm from the mouth of the
WYhiting River and Limeszstone Inlet off Stephens
Pzssaze below Grend Islend.

Enown Geologleal Deta

One dolomite denosit was examined by the writger
inland, one and one-nelf miles up larble Creek in
Cerrol Inlet. Thls stream enters Carrol Inlet on
the ezat shore ten miles from the heed. The
formations were marbelized dolomite consisting of
two nearly horizontal 8trata senarated conformably
by schistose greenstone 50 feet thisk. The lower
bed rests upon g steeply inclined metamorphic
crystslline schist. The texture of this marble is
medium to fine grained, with the lower bed more
marbvelized thsan the unver and inclined to be more
gtresged. The color of both formetions ranges from
pure white to a llght cresem. The lower stratum has
a thickness of 70 feet, and the upver strstum which
forms the outcronning formetion, a variasble thickness
uo to U00O feet. Chemlcel snalysig of g nure white
varlety g-ve the followlng resulfs:

Ca 603 Mg 603 Als O} Fe2 03 310

56,9 41,96 0. Lk 0.4%0 0.40 Percentsges

This shows g total cslcium-magnesium carbonate
content of 98.96%. The light creszm varieties of the
uwer stratum are believed from obgervation to be
within 2 percent or two of tiis purity, which 1is
over the minimum redulrementes for dolomite used in
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the sulphite Drocess of wulp menufacture. These
formstions were observed for a mlle in width slong
the banks of Kerble Creek which cuts slightly
diagonglly across the strike. The length of the
8trate was not detsrmined, but is known to extend
for severzl claim lengths. It was renorted to
extend north to Swan River below Swan Leke, which
ls ane of the vrposed hydroelectric power sites
for a puly mill.

A wide zone wag renorted contaning merbelized
dolomite in beds 20 feet in thickness located at
the head of George Inlet, These beds oulcrop along
the beach 28 low bluffs, Anzlysis of the dolomlte
beds have not been obtzained.

Outcrops 2long the beach ness the hesd of
Thorne Arm heve been reported, These have neither
been observed nor sre asny enslysis known.

The dolomitlc merhles on Ham I8lend &nd the
outcrommings st the mouth of Bradfield Canal were
only casuslly eXamlned by the writer g few yeers
280. An attemnt wesg mapde in 1912 to 1914 to auerry
merble on Ham Island 2nd the old workings are still
in evidence. The marbleg renge in color from white
to light gray and bluish grey. The wnlte gptears
to be of high nurity.

These deposits of dolomite slong the coastal
mainland are bvelleved to have been orlginally lime-
stone beds, which hsve become more or less marbelized
2nd To have gone through the nrocesses of dolmitlzziuion
by the effects of heat and vressure and possibly hot
thermal solutlions of the cosst intrusive bathollith.

Long velts of dolomite outcroppings were observed
along the east and north shores of Blake Channel,
These were not investigated, asince deep wster 1is
lacking in this channel, S8hallow-draft scows and
vower scows could nossibly operaste succescsfully.

A rozd extends Trom the mpinland onvocite Wrangell
to Virginis Lake, whexre on the south shore dolomite
ig reported. This occurrence has not been investigated
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AREA V.

snd analysis sre lacking.

Dolomite outcroppings vere reported alonz
the melnlend oprosite Petersburg and zlong the
south shorec¢ of Thomeg Bay. This 1s one of the
firet in which severs1l million feet of pulp
timber 1g soon to be suctioned by the U. 8. Forest
Service.

A belt of dolomite of reported high vurity
extends south, inlsnd from the hesd of Scenery Cove
1n Thomeze B=2sin,

The deposlite in the vicinity of Thomes Basgin
are of speclsl imnortance »roviding s pulp mill is
erected in the vicinity.

The dolomite thet has been reported inland from
the north arm of Fords Terror, end the outcropwmings
along the south shore of Trecy Arm, are white to
light gray in color end of the large crystelline
tyve. The streotum zlong the south shore of the east
arm of Trecy Arm 1s reported to be 75 feet in width.

- An outcromning of crystalling dolomlte 1is
reported in Port Snettlsham at Bride Point.

The dolomitic merble That occurs un the Whiting
River, seven and one helf miles esst of Whiting
Point, 1s reported to ve of excellent vurity. It
hae a2 medium to large crystalline structure.

A detailed geologicsl investizction of these
dolomite occurrences in order to establish the
higheet grode deposits =nd those most amenable to
trangportetion and chesp mining is werrsnted in

view of vresent Alaskgn developments.

Potential ¥inersl Product

The minersl known to be nresent in the ares
s flourite.

Locstion

The er<s includes Zsrembo Talsnd and the south
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nelf of Kupreanof Islsnd in Southesstern Alsska.
The longitudional location is 132° 40" to 133%° Lol
“lest and the latitude is 56° 157 to 56° 508 Horth.
Zarembo Ieland is geogrqnhlcplly bounded” by Stikine
Strailt end XZtolin Island tc the south and south-
east, Woronkofskl 2nd Vank Igland on the east,
¥itkof Island on the north, Sumner Stralt and
Kupreanof Island on the northwest end west, and
Prince of YWzles Island on the southwest. The south
ha2lf of Kupreanof Islsnd i1s bounded on the south by
Sumner Stralg, Yoewodsgki Island, Duncsn Cenal, and
Lindenberg Peninsula on the east, Rocky Pass and
Kuiu Island on the west.

Accessibility and Trangportatlon

Zarembo Igland and soutn Kunreznof Island are
both very accessible to s2lt walter trensportation
alongside the oresent steamship routes of the inside
vessage. There are no establighed roade on elther
leglend, snd only a few trells. Inland roadways
could be built, since the relief is generslly low.

Geologlcsl Evidence

Tertlary leva flows occupy the grester portion
of the west hplf of Zsrembo Island and the western
half of the gouth helf of Kupreanof Island. These
lavaes are belleved by the wrliter to have been
derlved from one Parent magma which, during 1ts
fluld stete, contained s certain volume of the
element flourine. The existence of this element is
found in the mineral flourite, which has been observed
by the writer in seams, fractures, faults and veins
of these lavas. The outcronpping veinlets, veins and
punches of flourite awnear to be the result of hot
goring wsters and gases whibh have escaped along
shearsa, faults and fractures made by later lava dikes
and gllls into the older extrusives. The flourlte
1s assocleted with agete, chalcedony, Jasper, nyrite
and ouertz, all of which are believed to be derived
from solutinns and gases of the deever warent magma.
Extengive hydrothermal action 1s to be noted along
the esetern contact of these lavas, extending south-
east from St. John Harbor on the Northwest end of
Zarembo Islsnd. Minor occurrences of flourite may
be observed in the outereonning rocks along the shore
line from Polint Nesbltt, the southern-most point of
the island along the west shore end eround the north-
weet end to St. John Hgsrbor, with the excentlon of a

smsll 2ree covered with TerT1~wy g2diments 2long
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The west side ommosite 8now Pz2sg. Three milesg
northesst of Pt, MacNemara on the northwest snore

of Zarembo Izland, the largest concentr-tion of
these flourite veinlatsg 1g to be found. No economic
deposits were noted, however, nleces for collections,
carving and sale ,-s seml-vrecious rocks csn ezsglly
be ob%ained nere.

The interior of Zarembo Isglznd is covered with
a Gensge growth of spruce znd hemloock together with
conslder=ble nucxtleberry brugh snd moss., It has
not been prospectesd or mepned. Detzil manping
together with extenglve exploration for nossible
conmercial fluorite dennsite is warranted, in view
of the present demand for flourite by the Pacific
Coz2.st Aluminum Induztry. Flourite isg used to make
gynthetic cryolite, which is used in the reduction
of bauxite to alumina. Psrticular attentlon should
be veld to the siructurzl festures of the lsland
and the eastern contact of the lavas with the older
rocks for flourlite denosglts.,

Extrusive rocks of the ssme gge that occur on
Zzrembo Islend are to be found in the southern
portion of Kupreesnof Islend. Observation by the
writer in noting generzlly thelr composition, color,
texture and zccessory minerals indicete thet they
are of the gegme parent megma s8g those of Zarembo
Island. Zvidence of fluorlte has been noted by the
writer in the lavs outcrops along the south shores
of the island, also an abundance of Zeolites. High
grade bentonite, made un of the clay minerel,
ontmorrillite (identified by U. S. Buresu of ¥ines
Staztion, Seettle by Thermsl Method) has been obeerved
by the writer in the vicinlty of Column Point on
the south snore of the lselencd. Thne central vortion
of this igland, like Zarembo, hss not been mapped
or oprospected. The elready—known oscurrences of
bese metesls, together with gold and silver on the
northern nortion of the islend, and the exlstence
of commercial-type non-meisllic minersls sssoclated
with the lavas, warrant consideratlon from the
standnoint of geologilczl investigsation.



ARZA VI

Potentiasl Minersl Product

The abundznt minerel »roductes sre numice snd
vunicite.

Loc~tinn

Area VI comprices a2 strin of land 15 miles
wide gnd 30 miles in length extending in 2 north-

~weet Airectlion from the shores of Xetmel Bsy on

the Alaske Peningulas z2nd is confined within the
boundsries of Ketmagl Netional Monument. The
longitude of the arep is 15he 50V to 1558° 250 ‘est
and latitude 538° to 68° 25" Worth. Important
geogravhlicel fe~fures ere cont~ined in the sres;
namely, ¥Mt. Katmal, The Vzlley of Ten Thousand
(Txtinct) Smnkes end recently sctive volcanoes.,

Accesslbllity 2nd Trensportcabtion

Rords, treills and 2irfields are not to be
found within the boundarles of Xatmel Nationgl
Monument. A roa2d of an avvroximete lengtn of
40 miles would traverse the ares, end could
easily be constructed from the unconsolidated
meterlizslsg at hand. Tne locotion of this road would
be from Xatmgl Bay on the Gulf of Alsska uo the
right 1imit of Ketmgl River and slong the easst
slopes of Observation ¥ounteln, un the right limit
of Mageik Creek, and 2cross ¥atmasi Pses (elevation
2500'? down into the Valley of Ten Thousaznd Smokes.
By 2n addltionsl 15 mlles of construction from the
north end of the Valley of Ten Thousand Smokes,
across comparstively level country, in which gravels
are sbundant, thisg rosd would connect with the east
end of Naknek L2ke. Thence shallow-draft vedsels
could ply the waters of MNaknek Lake and Naxnek
River, making snother asccessible route to Bristol
Bay.

A lerge 2irfield conld ezsily pe constructed at
a moderste exmense by consollidating the loose
numicite overlying the numice deposits on the floor
of the Vslley of Ten Thoueand Smokes.
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Potenlinsl 2z2nd Precotical lees of Pumlce »2nd Pumicite

The utilization of hign-guaslity pumice and
pumlicite is rapidly becoming an important festure
In the congtruction sznd bullding trades of America
znd Eurone. Pumice and numicite offer nstural
advantzges thet are sunerlior to other similar
naturzl materisls used in these tredes, Loose
ounlce and numlcite has a thermal conductivity
factor that renges from 0.5 to 1.0 depending upon
the apvarent deansilty.® Blocks from netursl oumice
of low deneity have 2 thermzl conductivity (X)
factor reonging from shout 1.0 to 2.0. Carithers
compares this with ordinery conorete, which he
gtbztes hag a thermal conductivity f=ctor of 5.0 to
9.0, snd common brick of 3.0 to 6.0. Subs*tsnces
of low=r conductivity have greater insulating
vroperties, nence the value of pumice in the building
trs8es ls very obvious. Nowanere within the
continentzl Ynited Stztes 2nd ite nosseszsaslonsg ls
there a gr2eter need for low thermsl building
materisls than in the Territory of Alsske.

Pumice of nigh quality 1s made up of silice
and contsing innumersble, infinltesimel small open
chembers of cellular structure, This fact seccounts
Tor 1te low thermgl conduchtlvity. For the some
resson the materisl mzintaing a low density. Good
ouzlity opumice has a density rznging from 20 to 30
pound e per cuble foot, much lower then weter. As
a lightweight sggregate in precast masonry blocks
and. in concrete 1t revlaces completzly sand and
gravel, This reduces the weight of common concrete,
140 to 150 pounds & cubic foot to es little as 50
pounds per cubic foot. Building blecks of high
tenglle gtrength, made from pumlce, are far sunerbr
in chesvness of the materiel 1tself, cheavness of
construction and with regzard to insulation quelltles
from both heat gnd cold and scousticg, than 2ny
other known building materlsl. Pumlice blocks are
now being cut into more than 15 sizes and shapes
end by mechines that have cepacities of 600 blocks
per hour,

#*Carithers Jord, "Pumice and Pumicite
Occurrences of “lashington' Revort of
Tnvaetlizgrtions No. 15, Dent. of
Conseyvetion =nd Development. St=te
of Washington.
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Concreta mede from pumice hes meny econoinicel
2dvrntages and possesses tensile strength, when the
density is 60 to 70 pounds oer cuhic foot, of
amvoroximately 600 to 1000 wounds pe» sousre inch.
There z2re msny other uses for numice and oumicite,
Wwhich sre 2dentsble to Alssgkan uses.

The immediste avellesbility of large tonnages
of 2 high gr=de vumice to the army sznd navy in
their consbuction in Alasks would mskXe for s much
gtronger and »ermgnent condition. In view of the
large tonnsges of constructlon matzrisls shinned
to Alz2sks from the Strtes at high costs, the
avallability of nurice nroducts would contribute
conaldersbly to the vublic welfzre.

Geologic21l Tvidence

The writer with one guide, familar with the
Monument Area, svent threse days investigatlng the
punlce and numice sand deposlts within the Valley
of Ten Thousand Smokes in July 1941. Thisg valley
was formerly U-snaved and contsined a2 centrasl

river and wze mantled with small timber. During
the erwtion of it, Katmal in 1913 the velley
became partially filled with volcanic magma fllled
with hot gases and hot thermal solution for a
distance of nezrly 20 miles. The vertial filling
of the valley took nlace by one flow of megms upon
another during 2nd followlng the erudntion of Mt.
Katmal. The magma wes highly acld or extremely
high in eilics content. The hot geses and licuidd
conteined in the magma, as the internal pressure
was grestly reduced when it flowed out on the
gurface, expended forming the vumlice snd the
geysers, formerly tsrmed Smnokes.

Following are thrze paragraphs ta2ken from the
writer's "Revort of Investigntions in the Kvichak
Precinct" 1941 to the Territorisl Department of
Mines, which describes these numlce deposits:

U7he numlce deposits consist of
verions floweg conformable on esch other
and varying in thickness from a few feet
un to 100 feet. These streta vary some-
what in the amount of ferric iron content
which sccounts for the verious shedes of



Pink. This pumice 18 extremely light in
weight, filled with infinitesimal ges bubble
holes, and ite commosition spnesrs to be
ne=2rly oure silicz. The impurities noted

by eye consist of ash and cinders, black
czrbon ristier, and lron oxldes. CSeverel szmples
of Thils vumlce were collected for specimens.
As the oumlce disintegrrtes by the =sction

of weazthering agencles, mainly water and
wind action, sillcs sands are formed. Thece
ore found 2long the sgtream beniks deposited
by strezm action, and by wind as ssznd dunes
and in sedimentary b=nds in some of the
canyons and slong the edges of the flows.
The wureet ssnds 2rzs the wind blowm deposits,
since the wind denoslts only snall and light
welght oerrticles. The largesst 2nd best
dennecits noted were found on the nortn side
of the velley ne=r the e’ge of the flowe in
the cznyons formed by the side mountein
streams.

The guide with the writer reported a
grest sbundance of these g8ends 2long the
wide flat velley of Kztmal River and along
the shores of Katmal Bay. Agein wind blown
devosite are found along the beach of the
bey and have been renmorted ss of grest
purity, between 93 and 99 percent sillce.

The sands ore very well located with
respect to salt water transportation, the
only difficulty being the shallowness of
Katmal Bay for docking and losding facillitles.
With regsrd to the numice, the most and
purest lies with certain stratzs of the various
leve flows within the Velley of Ten Thousend
Smokxes., Some, however, wes reported to occur
on the Kgtmgl River drzinsge. Via Xatmsl
Pagg, elevstion 2500 feet, there exists a
sulteble caternillar route sver which this
numice could be hzuled to the beach in
Katmal Bey."

The numice has atiractive netursl colors ranzing
deep red to varioug ghades of vink to light gray.
Semnles sre on disnlay in the Devartment of lilnes
Cffice, Juneau, Alaska,.
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The extent of the devosits 1s the limite of
The vslley, nesrly 20 miles in length sand from
Tive to ten mlles in width. The thickness st the
north or fzr end isc over 200 feet, and the devosit
eooarently thickens 1n the centrazl and upner portions
of the veslley. A drasinage system of a smoll nzture
is rapidliy suderimnoeing itself uvon the velley, and
cutting deen ravines and gorges into the pumice.

Future Scenic #nd Scientific Value of the Monument

derewith is = paragrason taken from the above
mentioned revort in which the writer gtates his
lmvregsions following his visit to the Valley of
Ten Tnousand Smokes:

"The valley, with the loss of its
numerous smoxes, has lost its grent
picturesdque sttrsction. The =ight remaining
smokes are not confined to a small area
nor do they have greszt sttrection. How
long theese smokes will remgln active 1s
unknown, bdbut they anmarently will cease
as did the others of the vslley. There-
fore, with the rapidly zdvanclng vegetation
over the vszlley floor, noture will, within
e very short time, have hz2sled its own
wound., and h2ve covered from view a wonder-
ful =nd epectacular sight.,!

The writer here wiches to ¢nll attention to the
fact that the opnortunlity for e scientlific study
velugble to geology and the releted mining industry
hae become nearly lost. The date that could have
been gained by freguent invsgtligations to the eres
in regard to scid magmas, the formstion of gold
bearing velns snd »nlacers, together with the origin
of other minerals snd metals and the actual
observation of hydrothermal solutions may have been
of imvortence., Very rarely in the life of man are
onportunities offered by nature to study condltlons
on the surface, that normally tzke vloce deep within
the esrth's crust. Ag here, ot the head of the
Velley of Ten Thousand Smokeg, exposed on the sur-
face ond withln a few feet of the surface, one can
wiltness the s2ctusl formation of an auriferous
duartz vein. The actual formation of sulphides
cont2ining low gold values end the precinitation
of other metals by wresent flowing hydrothermal
waters ls in actual existence. The combined chemical

processee of the weters ln the zone of combined
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Temperature gnd vregcure, and the lnbetween effects
to those wilthin the zone of free oxygen are observsasble,

3ince the early scientlfic investigations by
The National Geogravhlcsl Soclety, the velley has not
been visited by more than a hendful of persons, the
most of whom were satisfying o persongl smbition
only. There appears to be not one scientific
publicetion with regsrd to thls natural phenoménon
gince those of the Geographlcsl Soclety were published
neerly thirty years ago.

The wrlter hereby submits these aress for future
investigation, on the bagls formerly mentioned, merely

to bring them uo for conslderstion by the Denartment
of Interlor.

Respectively submitted,

E Qe

G. Roehm
Asgsocliate Minlng Zngineer
Auguet 27, 1947
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EXCERPT Zrom report entitled "Geographical Areas in Alasks Recommended for
Investigation” by -J. C. Roelm - 13932. Flle MR-195-31

AREA II

Potentinl Mineral Product

The indiceted wineral product is petroleum.
Location

Aree II is situated In Scuthesstern Aleska including the zouthern
portions of Admiralty Island and the northesst corner of Kulu Island.
The area is in covercd by the waters of Frederick Sound and inclosed
in longitude 134° to 134° 40" west and latitude 56° 40" to 57° 30" north.
Geographically the boundaries are Hood Bay, central interior portion of
Admiralty Island and Gambler Bay on the north; Chatham Strait, the west
shore of Saginew Day of Kuiu Island on the west; heed of Seginaw Bay
and the entrance to Port Camden on the south; Keku Strait, west coast of
the nortiwest section of Kupreanof Island and waters of Frederick Sound on
the ecast,

Accéaggibllity and Transporbatlon

The ares is very favorasbly situasted for salt water transportation.
The Bays of both i1slend magses within the area offer excellemnt harbors
and dock siltes for the larger ocean going vessels. Inland trensportation
1s difficult but not considered inaccessible.

Geologlcal Evidence

Excellent atructure and abundant host rocks for the preservation
of petroleum have been observed within the area. The Kelm synclinorium
(a cross-secticn is ghown in U.8 G.S. Bulletin 800, "Geology and Mineral
Deposits of Southeastern Alaska”, by A. F. Buddington and T. Chapin, 1929,
opposite page 204), extends for 40 miles in a northwest-southeast direction.
The structure has e width of 20 miles on the south and widens to over 30
miles to the north.

The lknown geological formations in the synclirorium range from
Silurian at the base, through Devonian, Carbonifercus into Triedsic. The
greater portion of the aree containing the southern portion of Admiralty
Island is capped by tertisry lavas, under which lower Cretaceous (7)
gediments ocuterop at about sea level elevation. The carboniferous lime-
stones and inter<bedded sandstones, that outcrop along the east shores
of Seginaw Bay, in Keku Straitas end on some of the Keku Islets have
been found to contain bituminous matter formed fram dried petroleum.
(These limestones in part have been classified as members of the Permian
U.8.G.S. Bull. 800, pages 118-130). Black carbonifercus shales, saturated



to such a degree thet crude oill aseeps f£rom factures on a fresh break, have
been presented in the Departwent of Mines offlce. Investigation has revealed
that these shales cane from the gouth end of Admiralty Island. Actusl old
seapage to the extent of an accurulation of residue, has been reported from
this area, by an individual well known to be reliable by this office.

Carbveniferous formations are known to axist in several localities
along the shorss of south Admiralty Islmnd east of Point Gardner, the southern-
most tip of the i1sland, Chapin, Pybus, Herring and Gexbiey bays. The formations,
as they outcrop on the north end of Kuiu Islend and among the Kelu Isglets,
consist of interbeddead conglcmerste, chert, limestone, sandstone, shale and
interbedded lava. The limestones, with a smell smount of interbedded sand-
stone and shale, have a reported thickness of 1200 feet.

Cammerciel bodies of petroleum are not likely to be found in the
sediments on Kuiu Island and the Kelku Islets, since they appear to be the
reservolr or host formations, and the petroleum products have dried and
escoped because of proximity to the swrface.

The Keku synclinorium plunges to the northwest under the waters
of Frederick Sound, and thence under younger sediments snd lavas of lower
Admiralty Island. As a result these oil-saturated carboniferous rocks
beccme dzeply buried to the northwest under the southern portion of Admiralty
Islend, and from which oil seapage is known. The structural trend shows
that the synclinorium becomes wider to the northwest, hence the individual
structures such as the anticlines and synclines becomz larger with grester
widths betwveen their apexes. The fact that crude oll evidence finds its
way to the surface outcroppings at the present time in this locality dis=
creditas the former belief that there exists no possibilities for oil in
southeagtern Alesks because of nearness $o the coast batholith and the
abundance of extrusive roecks.

Geological inveatigations with sufficilent exploration to prove
or disprove the existence of cammercial petroleum bodies within this ares
are warranted. The need for natural fuels in the develogpment of other
mineral products and metals and for industry in general in Southeastern
Alaskn ia very apparent.



