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GEOLOGIC. INFORMATION ON MALASPINA DISTRICT, ALASKA RELEASED 

Geologic information that will aid in the search for oil in southern Alaska 

'as released to open file by the Geological Survey today Secretary of the Interior 

'red A. Seaton announced. 

The Malaspina district is a part of the 370-mile-long Gulf of Alaska Tertiary 
)rovince, an area in which many seeps of oil and gas are known and from vhich some 
ugh-grade oil has been produced. Oil and gas leases are now in effect for a large 
)art of the district and extensive exploratory activity by private industry is 
3cheduled to begin shortly. To the west in the adjoining Yakataga district 
)rivate industry is currently drilling for oil. 

For much of the area the geologic observations contained in this report are 
the first to be obtained since the late 19th century. The current studies were 
nade during parts of three field seasons as a part of the Survey's program to 
Lnvestigate the petroleum possibilities of the Gulf of Alaska Tertiary province. 

In addition to a short text, the report consists of a geologic map and 5 struc-
ture sections of the Malaspina district and adjoining areas at a scale of 1:1251C00. 

The bedrock in the mountainous part of the district is divided into three 
najor groups: (1) a crystalline complex consisting of Mesozoic and perhaps older 
netamorphosed sedimentary rocks; (2) the Yakutat group consisting of slightly 
metamorphosed sedimentary rocks of Mesozoic age; and (3) sedimentary rocks of 
Tertiary age, in which oil seeps and potentially favorable structures were found. 
The sequence of sedimentary rocks of Tertiary age is inferred to underlie a large 
part of the coastal plain area of the Malaspina district, where the bedrock is 
concealed by the Malaspina Glacier and by unconsolidated deposits of Tertiary age. 

Entitled "Reconnaissance geology of the Malaspina district, Alaska" by George 
Plafker and Don J. Miller, the report has been placed on open file at the following 
Geological Survey offices: Library, Room 1033, General Services Administration 
Bldg., Washington, D. C.; Brooks Memorial Mines Bldg., College, Alaska; Room 117, 
Federal Bldg., Juneau, Alaska; 210 E. F. Glover Bldg., Anchorage, Alaska; Library, 
4 Homehood Place, Menlo Park, Calif.; 468 New Customhouse, and Library, Denver 
Federal Center, Denver, Colo.; 807 Post Office and Courthouse, Los Angeles, Calif.; 
724 Appraisers Bldg., San Francisco, Calif.; 504 Federal Bldg., Salt Lake City, 
Utah; South 157 Howard St., Spokane, Wash.; Territorial Department of Mines, 
Territorial Bldg., Juneau, Alaska. Copies from which reproductions of text and 
illustrations can be made at private expense are available at 4 Homewood Place, 
Menlo Park, Calif. 
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the 3t. Ella Mountalrv; risos abruptly, cu.i_mlnatin;7 M.ount St. Flias 

anA 1eri othr peaks hieher than 1(),104,  

7/fli .0;hinci (ila,cier, which ,.ssovr:, mot of the coastal pla . , 

.7,rar!ual1y f. rom an aver aititi2:ie of about 100 feet :it the out -r 

ai3ri 7ir. to -1.titude,7; ran,c7im; from 1,000 to 1,600 feet at tiri south. 'm 

man- in of thi,, foothills ht t. Most of th all ivi il plaIn borli2rin 

1,h,•rrn.i nd morair ,: c Y jr 'fl-i(71er )0ow 120 feet 

climat,-: along the :-.Gast is temvrate, almost 

'..r.,e-ur%hs of the district Is covr..ld by glacit!rs or pvrmanent snow 

ar.d icc field, The fronts of the -inyot, Tyndall. Tu-nPr, and Haenk.t 

are elthyr wi-;olly or in part tidal, and the Malaspina 

.-J171c.i.,r extend.; almost to the hi:,,h-tiJe line %t itkagi Bluff ilway 

b(*aeen :cy Bay and . akiltat, Bay. Weathyr records at Yakutat, about 

?c) rnil si ,utht of the Malasvinl iiitrict, indicate a mean anm.la_l 

t ,:7Trnratur of abol.,! flc' F. and an averae annual preipttation of about 

13? inche:i. All th,' :arg,?r streams in the district issne cif,retiy 

from glacirs and consequPntly are s'w-ift. muddy, and subject to large 

r; ,.faonal variation In volume of flow. A dense growth of vei:etation 

hovers the ice-free lowlands, exceptIng swampy ar.Jas an:i narrow belts 

of active ,A.osion and deposition a1on,7 thi-: beach and ilrger streans. 

The brush line extend3 up the low--:r slopes to an altitude ran4ins: from 

anproximtly 2,5CJ0 feet near the coast to 2,000 feet or less inland. 

Thr Malaspiw district has no permanent resiAents and is vi.thout 

roads or tratls. With respr:ct to land travel the district is virtnaily 

cut off from adjar!ent 'parts of Alaskr, and Canada by the ice fields and 
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re_i maintains to th orth an oy the 1:iv:: in tlai 

tc :he and west. The sole habitations in the area ar,! Li 

aionr the beach whieh are intc.rmitntly. o. ,.1.21ed by fi5n-,-:31,n1 or tro;:,( 

from Yakutat. The near,r3t se!.timent, thi of Yalita on 

shor,-, of YaKutat Bay, has scheduied arn a r icv. 

Light planc; n 1in.i on whe,,ls at man:i ie eui thc c,.3t and on 

floats in smali lakes the s:.) -:.hern mar,7i:-; o t h!Cx 

FeLt(!cpt Cr 7:an Land at, mirly 

in ;he He-bo-and focthills belt. Rio. Bay and a smallar unnaned bay on 

the east !or.-.! of Icy Bay afford snail to m-'dium-!;ize boats an arwhorae 

tha In sheltreti both from the ocnan sw,41 anl from ro floes from 

the head or the bay. Th west shore of Yakutat Bay is genera Hy un-

f-ith-r for landing or for anchora of large.:r boats because 

it is ex?osed to the ocean swil and Tie 3 in the path or ice foes 

out of Disnch&htment Bay. Urir favorable con±1'.ion, now vex' 

small boat:i can find the.11 4,,:!r in th:? MD,Itf: of th larger f:tre;dric 

thht empty into Yakutrit Bay. Trave:1 on foot aion,-  the mloe 

hnd hazardouz; by the numerous svift glac:a -1 f-,treans thfl.; 

bt.i waded or crosn,,A with a snail portae boat. Travel on foot 

Is i7,eneraiiy fe;isinie and rea.;onaby safe over much of Malaspina C:Lacier 

and u7 (:r per of many othr glaciers in the distr'ct, althow:h the 

.7urfalse characteristics of these glaci may vary from year to year or 

even in different - eason.,-, of the same year. 

Th-: earliest obsf'rvatns on the bedrock faclovy or the Malaspina 

d1f3trict were mae by expeditions attmptin7 to climb Mount 7yt. Eilas 

(lAbbey, 1096; Broke, 199'); Russell, 1l, 1993; Filippi, 1P00). Early 
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.:1; ,, •!::::•47 71 7. •.he PX:)0.3ed inthf" r eif,4. 

Lrriu.le 4 bri_ef vilit tc tne 

in 1.'0) y ,7e,- 1':4,1!-;t‘i of t,he 

nnl 

3u-vc.,y t.: '•, in 1201:. ami 191)b n the Yakut.a*., iiny area ;Tarr anci 

Ln1 In .1')11'. 011 tfle wet sore of T•Ja, and al:lacent pnrtn of 

the flA.addrn, I?: ;). 1.4.xpe:1-'t:cm3 of th,- 

N4-.rth Amorion in shi ohtain,33 4,nformhtion on 

han area arljo;.nlriv, the Maja7mina 113Lriot on th..,  

7n -Ar2 

and on the ft< flo.,r of the Malarhina (.Len and Smith, 

ans.i ntu,!ios under the .,:.urrent 

;!:rvey proje,n, of Petr..11olm 'i "t'' o' n the Gulf 

of Alaskl Terti:iry w .re carried out intf,rmitt,mty from 

in the Yakita-a distrit, and In .1')j1( in the w,!stern hart of 

7'1,! .1);1: in preprat)on). Field worK 

i: cna diF;trir:t rc-;meri by th rit.r. and D. L. Ror.smAn 

frm :ily -to .july 2, 195. this i)eriod i'lafker ancl Rosman 

mirT,.(1 a part of the 3;imovnr Ii 1.171, an are3 1.n the Incinit.y of the 

::1 -31ci-r, and an aroa on the went lide of Yakutat Bay in 1,he 

-Ic!nity of Strem, workini7 ::rom shown on the map.  

:Tht plane Ploip7,4y1 arLt.h wt:(2,.. and rtriv-tale skis, siav;1- 

#.nc,:,1Hy :arrled out an aorial and photozraphio reccmhaIssance of tne 

arlti rciaie spot obsrvattons on the gmumi at. a f* ...7 

• s:ie%It. of the '.?H in7e:;t1gation rel;Iti.ng 



particularly to the petrcleJm pus3lbilitie:3 of tnR Malasnina dIstrct 

have been summarli.J1q by .:lati2s p. 12c.:9; 1)Y, n. 11.20-d.121), and 

a preliminary report on the geoiuy of the area was relead to open 

(Piafker and Mill-r, Duirw, the 19(;if field sean, 

Piafkr spent an adltionai 6 days manpinf the south-central part 

of the Samovar Hi1l3 and 2 days in reconna7:1sance lvr!r tne 

ent:re district. 

Much of t..rF: !7ecioy oon on thf, map accompanyim ths ronort 

baed obs-rvations made du ri n severai flights in a small Plane, 

on study of nd photorap'as includini- many 

pnotogranh in c,71Gr, and on study of vertical aerial photo,,raphs of 

tn,J entire din%r-L, i,ocl!tis at whih gr:und observations '.ire 

male rt indir.-;,td by a distInctve 3tr1ke and dip symb,)1. (See 

man exnlanai2n.) F. Voke, !aloh Stewart, L. G. Hertlein, and 

r. F. Merriam indPpondently studied portion.3 of the .2olleetlons of 

fossil molla3k3 made durin7 investigations. F. S. 

MacNel r,-view,?d the mollus.:an fa:,na in all Geoloical Sarvey col- 

on; frnm tht,  Yakataga formation in the Y;tkataa and Malaspina 

Distri7ts. H. R. Eeri,,Tlist ani auth Told examined microfossils 

collc!c-,,e1 in 1951. R. W. Frwn examined fossil plant materjal col-

lected in 1")'::? arvi re-examined fossil plant matc!rlal collected in 

190'; from Terti.ary rocks exposed near the west shore of ?akutat Bay. 

DESCRIPTCON OF 1"qE R00K3 

Th,,  bedded rocics er;,osed in and adjacent to the Malaspina 

diotrt are tentatively divided by the writPr5 into four major 

sequeaces L,:rit are separated by unconformitie!; and differ non3idarably 
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in degreo of d?foration, and topographic exnress'on. 

4nese sequences are, from oliet to youngest: (1) a cry3t.alline com- 

plex ccnsistL Ortace.:;us and older metamorphosed sedimentary anA 

volcanic rocks and associated intrusive irmeous rocks; () the Yakutat 

group of slii:htly metamorphosed sedimentary rocks of Cretaceous are, 

probably at least in part Upper Cretaceous; N indArated continental 

and marine sedimentary rocks in la:7:e part or ,r1tirli of Tcrtiary ,7e; 

and (%) unconsolidated continental and marine deposits of Quaternary 

air±. The sequence of Tertiary and probaLle Tertiary age is further 

sut>divid-?.d into a si.ltst)ne unit of early Tertiary(?) age, the 

Kuithith formation of Paleocene(?) and Eocene a7e, and the Yakataga 

formation of Miocene and Pliocene(?) age. 

Bodies of graniti,:! rocks intrude the cry,italline complex, and 

small d:abase dikes intrude both the crystallIne complex rind the 

Yakutat groun. These ignus rocks are not dIfferent3ated on the 

71v. No igneow; rocks were obsorwid to cut th,-,  Tertiary sedimentarl 

rocks. 

Inasmuch as indications of petroleum in the Malaspina .district 

and eiselelere in the Gulf of Aaaska Tertiary province appear to be 

a2500iated with the Tertiary rocks, the pre-Tertiary art: .tuat-rnary 

sequences w,-re givan less attention in the fii and are describe‘t 

in less detail in this report° 

Cretaceous and oIler crystalline complex 

The bedded metamorphic rocks and intrusive Igneous rocks assigned 

to this group are exposed in the part of the St. Elias Mountains that 

makes up the northern part of the Malaspina district, and the area 



imnediately east of the Malaspina district along the northeast scre 

of Russell Fiord, and in several small areas between Disenchantment 

Bay and Russell Fiord. Accordin7 to Russell (1991, p. 2ri-1(1 ) the 

upper stnieral thousand feet or th.. mountain ran.,,_! in the vicinity of 

Mount St. Elias consists of a bedded schist, which he named the St. 

Elias schist. Specimens of amphibolite nni diorite were collected 

In place on the northeast flank of Mount St. Elias it altitudes of 

1?„000 to l6,5n0 feet (Russell, I93, p. 0; Filippi, !'400, p. 2311-2361. 

A laNfe mass of light-colored irnecun rock, which appears to intrude 

darker-colored bedded rock, is exposed high on the south face of Mount 

St. Elias. Th molt cem-non type of igneous rock in the morainal debris 

on 1„ibbey Glacier is a light-gray, medium-graned hornblende dior4 te, 

believed to have comP from this intrusive body. Medial moraines on 

the Haydon and Marvine Glacter, which drain the southwest, wet, and 

northwest flanks of Mount Cook, were found bi usel1 (1391, n. 168) 

to be composed of gabbro and serpentine. According to Tarr and Butler 

(1909, Pl. 3:. p. 1/1(-1!=•?) the bedrock exposed in the Yakutat Fay area, 

northeast of th? major fault along Russell Fiord includes clay slate 

nrld phyllite, cmeiss, schist, gneissoid conglomerate, and granite. 

Southwest of the fnult, between Disenchantment Bay and Russell Fiord, 

Tarr and Butler mapped several small areas of greenstone and marble 

that appoar to lie unconformably beneath rocks of the Yakutat group. 

()dell (1*'M found the region along the northern bord-r of Upp,!r 

Seward Glacier to be underlain by metamorphic rocks, dominantly 

gneiss, schist and marble, which are intruded by igneous rocks of 

granodioritic to dioritic composition. Mount St. Elias and Mount 

7 



vnicn is aporoximately 15 mAr-s o" Mt. 

coni.st mai.aly 0 i illtruonr o7 rrxks, 

7:!,zor,11nr,  to Odell. Al,ing eastrn marrin of tre Unper s:eward 

id. r '3n,!rt) and Ft:..,7, by 2:'6) rulpped &lad 

sab117:de1 a ta.-?quncP of ,:ta mta-ineous rocks 

✓ orer?ntat-!vo of th,.? rf,;-onal me:Amornhilm 

n by a t 71‘? tamor- fKi sequc:r.oe 

c: eous rraywac, F.andy limestone, calcareous Tiartzlte and 

sequfmeo -Is cut by small bodie5 of q.,:artz 

• to 

fil7ht in 49':3 ami 191, slpplemented by 

• uJv o: apria2 imate that, much if not al of the 

portion of Mountains that border3 the Malasnina clistrit 

on th,, north consP;t1 ratamorc,hic and igneo:Is rocks of the general 

pr'?dinF7 pra raph. ocks of th.: cry;t Ii 

s.c,11plox on the qround only at the southwe3tern flank of 

Mt. Ow:, t hey consis!', of sThte and greenstone cut by rnitlz 

intru,3ions. 

:n th . 31;lovar 91:1.3 a smail tr:angular area aiow uPPer HubbB 

'!-k is %.2.n.ior.: -iin predrm1.nant4 by mafic volnanlc and sn:4ilow 

rcks Anterlie.i with slate. These rockr ar:! on th 

!pliftol northeat side of the Hubbs Creek fault, a major northwest-

111,11-anie thris:. fault wni..7h is well expoed along upper 

':reek. The rocks dark br(wn, back, and drab olive greon 

ri color. Thy consi:,t D hy4rothermal1i altered liabase, amT7daloidal. 



flows or tuffn, and reworked tuff an agglomerate 

interbedded w'Ith minor thin beds of black slate. In F.eneral the 

pyroclastic rocks and slate trend r.',whly nortn and aro nearly 

vertical. The cry:stallinr ccplex is inferred to bo unconformably 

ov,!rlain by rocks of the Yakutat grouc a1on7 the east mar,-i.n of t1-1 

orop area; both units are unconformably ov7r1ain by the Yakataga 

formation aiong the north margin of the ou!.crop area. Although the 

agH of this isolatod complex of rock 7 in the Samovar Hills is net 

established, it is conrid-Ted as posit;iy equivalent to the green ,tone 

(scribed from Russel: Fiord ;Tarr and Butler, 1909, p. 150-12 and 

and is tentatively ass:gned to the crystalline complex. 

No foils wore fund in rocks of the crystalline complx in 

Kadaspina district. Aucellas collected by R. P. Sharp from 

21my graywacke and limy q..:art:%il.e beds along Ilppc!r Seward Ctlacir 

arc- r!.. ir1y Cr-tacecus ac 1:1)lay ari d Reeside, It. 29). :;ranitic 

r,)rkn intrude the strata of :.arly Cretaceous ai-o and under:ying 

,:rystalline metamorphic ro(!ks in tho 'inpor Seward Gler art:a (harp 

an 195, 1 put nre lavt known to the 

cr .,) Tertiary seqtvmccl anywhere in the Malaspina distric ,,. 

or Yakutat :ay area. These granitic rocks may boloni7 to the r;ame 

epoch of Intrusion as similar granites of the Coast Range batnollth 

in southeastern Alaska that were emplaced in Late Jurassic to Early 

7retaceuu3 time (Baddington and Chapin, L22), p. 252-253; Pa7nr., 

9 



Yakutat group 

siightly metamorphosed sedimentary rocks of the Yakutat 

gr'..,up were originally named the Yakutat system by Russell (1R91, 7. 

,. They are exposed in the Malaspina district In a large 

extending from the west side of Disenchantment Bay to the 

eatern part of the SamoVar Hills, and in a narrow belt extending 

ion- th scuthern base of the St. Elias Mountains from the Seward 

Glacier to the Tyndall Glacier. The Yakutat group also forms a major 

part of the coastal mountans from Disenchantment Bay southeast nearly 

to Dry Bay (Blackwdier, 1907; Tarr an.: Butler, 1909, p1.37). Equi-

valent rocks may extend along the southern flank of the Chugach Moun- 

tains va,!st of the Malaspina disti.ict (Miller, 1951, 6-7). 

As exposed in the Malaspina district the Yakutat :froup consists 

largf.ly of dense, hard poorly sorted gray to brown impure sandstone 

(graywacke) intrbedlcA with gray to black argillite and slate.. Thin 

units of pebble or cobbl conglomerate occur locally. From the Samovar 

Hills eastward in the Malaspina district the Yakutat r;roup is aharactrized 

by thick units of brown-weathering graywacke, alt(rnatini; with thinner 

discontinuous units of thin-bedded blank argillite and light-colored 

graywacke. In the vicinity of Haydon Peak in the western °art of the 

Malaspina district the graywacke is darker gray and is more thinly 

and uniformly interbedded with dark an-7illite or slate. 

East of the Malaspina district, in the area between Disenchant-

ment Bay and Russell Fiord, the basal member of the Yakutat group, 

10 



accordlng to Tarr and Butler (1907, p. 1r=3-1L), is a black con-

glomeratic argillite which rests wit apparent uncon'ormity on 

greenstone and marble assigned to the crystaline basement complex. 

Neither this type of roc K nor the blue flint-bearilv limestone that 

Tarr and Butler (1909, p. 15L) obs--rvod in 0:e same area were seen in 

the Yakutat group in the- Maiaspina district durInii, the pre3ent Inve:,-

ti,7ation. No diabase dikes such as those found to cut Ulf. rock of 

the Yakutat group on the shores of Disenchantment Bay (Tarr and Butler, 

19()9, p. 157) were seen in the Yakutat group farther w.-?.st in the 

Malasp:na district. 

The sedimentary sequence assigned to the Yakutat group is probably 

t'-,ousands of feet thick. An exact estimate of the thickness is not 

Possible because of the laok of recognizable key beds, and because 

of duplication and interruption of the seq.lence by complex rolling 

and faultinp. 

Fo-;sils have been found in ( Yakutat group only in the 

vicinity or Yakutat Bay. Supposed worm tubes Terebeflina palachei  

11.rich, now considered by some paleontologists to be the arenaceous 

tests of foraminifera, ha,'e been found at many localities (Tarr and 

Butler, 1909, P. 157-15g). This form occurs in lithologically 

similar rocks elsewhere about the Gulf of Alaska at - near localities 

that have yieLded other fossils of definite Late Cretaeous age (Tm1ay 

and Reeside, 195h, p. ?27-7'29). An echinoid indicating an age certainly 

later than Triassic and possibly as young as Tertiary was found on the 

moraine of the Atrevida Glacier, which lies entirely within the area 

II 



uf th,  YaxuI:it an,; But r, l?o), r. .". On 

trF. ha-.i.1 of Inc,  72inty ovid-,nco, Lhe similarity in lithology 

.1e,-roe o: met/fmorPhism to rc.icKs o known Crt-tacecras ra:re 

ahut the ;1'Lf of the urinfrmable r,lat:on3hio with the 

ov.rlyih- Tcrt;..r-y • tre ,-rouo may bo Ar71:101 with s.wie 

1.1surance tn the Cretrwe'':s. The 3imi:arity tr, rocks o' known Late 

are, and 1;en.-raL asen-- of intrusive rocks o!' 

Late Juraslic to Early crtace-u'-; a-e in the Yakutat Rrs)uo ertr. 

thlt te -row-) is orchably lar-ely or entirely ot' Late Cretaeeou-; a. 

L - r' • -- 1. -"-(' s'Atstn A 4-Clr2 •" . n, qince 

A predomi:tantly sedImentary rook e...iaonce crops out in 

a 64,1; from !.he r5eyiacr w • st.ward aionp the northrn 

m.irgin of the Guyat Glacier into the Yakataga district. Rocks of 

similar ,-;?neral aopearance that are tentatively assigned to this 

secluen p..re cm.,)sed a: the confAuerce of the Ncr4ton Glacier with 

the Agv3siz Gialer. The si!tst..-mc :;,!qu-Nion 4LS fri“:71n.,,1 cn 

rrouni in the Ma]:spin% Lt on 'y on roint ac,ng the cant rn 

ruirgin of LI:,• Tynda'l Tnere it con,7!st.: dominantly of 

(1::1-1-f7ay partiy siaty ::;11t:.:tonr interbedrkd w4 th many t i. beds 

of baned nand:tone rd 'cunt:; of ::, Ivc,..r.ra) 

to (!,-kr-,.7;:y oi!rtly caroLacccns san:stono, pehble conglomerate with 

dark n!,1.ty matriy, grt!‘n b:ssaltio(?) tuff. ;?nd t.,:fc'acer,us 

!:nnfir4tcnc. On thP west s:de of the Tyndai! 'llacier the predom'nantly 

s';46., part or the setT:cnce apparently lc ovc;rlain and '.;nder.ian by 

unIt! in wti,:h the Aark siltstone anci .Ligl-A.--;ry an ,st.(n, 



occur in approximrltely equa:: proportlons. Thc predominnntly mas:iv 

h ack slitstene at the confauence of Newton and Agarsi7 01:Ic1ers iv 

tentatively aszigned to tnis 'nt. 

The total thickner;1; of the siltrtone reTirlIce exposed In the 

wcstern part of the. Ma.iaspina dietrit is estimated to bu at 34.151t 

?,()0() feet. Alon;7 the scuthwet flank of In:..r(!on reak, betweer the 

I.ihbey and Tyndall 31acier1;, the si2tstone sequench 19 in contact 

• roc1‹,1 assigne, to th,3 Yakutat group. From air ohsorvation and 

stidy of aril photographs 'she contact app?arc3 to be an arv!ular 

unconfcrnity, locally offset along nurrircu minor faults. West of 

1.11- ey (;lcier the siltstone sequercc in fault contact with 

'Irrtiary rocks a]ong suithrn margin of its outcrop belt, and 

wcFA or t.h' TvncPi G:acirr it in. in fat.A, contact with the crystal-

line comcicx tc: the north. At the conflunce of kr,asniz and Newton 

Glaci,,rs the rocks tentatively assit7ted to the s!ltstone sequence occur 

st.rat]iraphicalLy below the coal-beariw Kulthieth fomation and above 

rocks of the Yakutat croup. General structural reletionships in tiAs 

• as diALminr.ci from air photcraph, svgest that th7 ststene 

:eclw,nce lies unconformabi:i on the Yakutat group and is in debositional. 

• ,ntart w tht2 overlying Fo.:1Lioth formation. rnm the frrail.--h2e 

evidence it is not vossit..1 to determine wtlethcr or not thi ct)ntact 

with the Kulfhieth formation 13 conformable. 

No fossils were found in•th-', sequence in the Madaspina distret. 

3trE,ta probally equivalent to the siltstone sequence are ev'osed acry 

the northrn margin of the Guyot GlaciA.r, 20 m2,1s west of the Malaspina 
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distrt. Thse ntrata have yielded a poorly preserved Turritrtlla 

Whlc}., according to L. G. Hertien, resmtles a fern described from the 

Cowlitz for ,;.tion of late Eocene age in vv:stt-:rn Washington. 

On the basis of structural, stratigraphic, and lithologic evidenco 

silLstone sequence is considered to he intf,rrediate ir ay-e betwten 

thr,  Yakutat Rroup of Late(?) Cretaceous age and the Paleocene(?) and 

Eocene Kulthieth formation. Thc: apparent structural conformity with 

tn over:yinc: Kulthieth formation, and the presence of a fossil of 

early Tert,iary ae in probably equivalent strata to the west, suRgest 

that the siltstone seqacnce is mcst likely of early Tertiary age. The 

evidnce now available, however, does not preclude the possibility 

that rocks of latest Cretaceous ace mny be incuded in this sequence. 

KultMeth fcrritior 

A coal-bePr:ng- sandstone sequence having a distinctive bandrA 

or strlped appearance an over-ail yellowish-crane color on weat - red 

surfac.t,s crops out as a disc.mtinuous belt from the western margin of 

the Malaspina di strict to th,2. Marvine Gl,ncifr, and as smaller isolated 

ar-a2. in the Samovar Hills and near YaYutat Bay. This sequence is 

similar to a unit of coal-bearinF strata in the Yakataga district 

named tnt Kulthieth formation by Miller (in preparation). The name 

ulthieth formation is here extended to the equivalent coal-bearing 

strata in the Malaspina district. 

Th 



In the Sa,novar Hills the Kulthieth formation consists of arkosic 

sandstone and silt.stone intorcalated with black ew,], bone, carhcn- 

aceous shale. The sandstone is typically yellowish-rray to pi.nkisit-gray, 

massive, cross-beoded, and is moderately well sortfrA and indurated. It 

composed predc.minantly of approxir:ately equal amounts of angular 

to sub-rounded very fine- to medium-grained quartz, relativeiy fresh 

feldspar, and rock fragments, mainly chert, generally with less than 

10 pc:rcent interstitial silt, kaclinite clay, and calcite. West of 

Mussell Creek the proportion of massive sandstones in the sequence 

increases notably. The sandstone beds contain many hard concretions 

and irregular fine-grained zones consisting of as much an ¶0 percent 

ankorite and smali nodules of siderito. These minorals weather readily 

to iron oxide which impartn the distinctive yellowish-orange oast to 

the sandstones of the Kulthieth formatior. The siltstonr! is typi.oally 

soft, thin-bedded, gray when f'resh and pale brown to brown on weathored 

surfaces. It consists largely cf kaolinite clay and quartz with mirior 

amounts of feldspar and finely divided Mich. i,oeally the siltstone is 

interlaminated with, or grades into, very fine-grained sandstone. The 

siltstone occasionally shows poorly preserved imprints of plant frap.-

ments along the bedding planes. More than 60 porcent of the lower half 

of the coal-bearing section between Nubbs and Marvitz Creeks is composed 

of siltstone. Intercalated with the sandstone and siltstone are zones 

of bituminous coal in persistent beds that individually rare from 1 to 

8 feet in thickness and avera;-:e about 3 feet in thickness. Closely 

asociated with the coal are bmwn and hack platy bone and black 



(!irtorvIcrouf-  shr=1,o in hftC!:, As muc as (1) feet coLi is 

mrvvc, high lutor lrd a hackly or blocky frac:.urr.. t 

mrly n tr:ln shale part in or frrttrt of 

wood. 

:n the ::;amcwir Hills th.5- nu]ttiO formc,tion is div-lo, d rJ% 

ani a r 1.11%Lt :"; on t ar. r y • Tr, 1  

unit (1k. con5i -,tinr of at. 1, ast "0' 'Pet of t'i-ht'v 

rtr'ita, :5 overlain unrenformabiy by an adajtichal MC') 

di7p!n,7 :trf,ta of sm_l3r1r (Tku). :2;1Fe 

O f thr, 1:0rm:iti0n exrosed. East. of Marvitz Creek Fent y pin 

!eth strata overlap thf, Ya(utat rcur witl! pronounced un-

rc,nfcrmity; the cont in mark e,i by a thic!- 7one of well-in,iur:ated, 

ct,irk an1 t.e;-orp1.oricra4,. composed 1.F.rjly of chert 

✓ ie3 And oohb:e in a liitt-i,,ry or lint-browm Filicieou:1 matrix. 

The F.uhleth ftrn;iticn is in anrular deroltiona:. contact with thr 

YakrItg forticn. 

Air ot,scrv:i!_ion:: ;Ind nround obsf,rv3tions at several localities 

tht the Ku3thieth formLt:on in the belt whir. extend from 

th western ivirin of thc Yalasu:.nq district to Marvine Clcier is 

• .L1Lr to the formation as dP-cribed above. :n thl!: lie:it it was 

nct possitie to locate or map the intraformationaA unconformity feund in 

Samowar  Hi.s. Mort: than 30,000 feet of strlta assipjled to the 

Kulthieth formAion are rfxposed in the riciFe between thp l'ypdall and 

Libbv G17.-cir:r.F, but hc_J- e the sequence Is partll repeated by tight 

d rap, f(AAs and bon5iply also by thrust faults. The base of the 



.foriLatior: ray be exposed aUonr.  thc north mirc7In AF.!ansi7 Glacirr 

whr:re, from aer.lal obscrvation and photcrahs, the coal-bearin7, 

strata appear to be in depositional contact with .iark argiliacous 

t;eds tentatively assigned to the siltstcne sequence. Except ir the 

AgasLlz Tiacier area, this belt of Ku:itilietTh formaUon xposures is 

beund(4d by fault c(•htacts. 

Near the head of Esker Strear, 2 to miln west of D1senchant-

rnt 14my, coal-boarin strata ar,,. FrAPosed in two rmall aras (Tarr 

and 5utler, 1)00. p]. 37, p. 160-16). The westernmwA of the two 

areas wa:; re-examined in 1($3. These strata are similar to the 

Kulthith formation as Emnf.,sed in the SamcyJar Hills and eisewhrre 

in th Malaspina and Yakataga districts in ail respects except degree 

of induration. The sandstone crumbles readily in the hand, th e  

argillcek.,w; beds are clay or soft shale, ard the co:I ln beds 18 

inches or less in thicknes.n, is black crumbly w!tr: a blocky 

fracture, and npears to be lower in rank .-,hart coal in the Samovar 

Hills. 

Althcur,h the Kulthieth is designkted a. Paleocene(?) and Eocene 

in rqe, thin formation in the Malaspina district As in th(-: authors' 

oinion of Eocervf age, probably larely if not entirely of late Eocene 

age.. Marine mollusks 14(1-e found in the forriation at two localities in 

the Samovar Hills, lot 1/333(T) from the lower unit and lot D332(T) 

from rata that probably are in the uppf,r unit. The collection from 

the lower unit contains a r.astropod identified by C. E. Merriam at" 
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Turritc;11a uvanana sarreanti Anderson and Hanna, a late Eocene (Telon) Ad_ 

form. Both collections contain an oyrter which L. Hertl.r. compared 

with 0!7trea iridaensis fettkei Weaver, a form cTiginally descrj.bed 

frmi the Cowlitz formation of late Eocene a7e n western WasI,Ington. 

Fra.mentary plant remains and pieces of wood collected from the 

Kulthieth formation at severa] - 1ocalities in the Malaspina distr!ct 

during the present investigation were exained by E. W, Firewn and 

found nut to be diagnostic as tc ar.e. Plant fossils collected by 

Tarr and Butler (1909, p. 162-163) from the outcrops near Disenchant-

ment Bay, according to Brown, definitely indicate an early Tertiary 

age. A sanp).e collected at this locality in 1953 contained a fora-

minifer which, although not spevifically identifiabJ.e and not diag-

nostic as to aye, indicates a marine environrent of deposition for a 

part of th.,  unit- The flora and fauna indicate a warm climate and a 

predcminantly continental. environment of deposition, alternating 

with shaiew marine or brackish water condftions. 

Yakataga formation 

Marine sandstone, conglomerate, and other elastic sedimentary 

rocks exposed in the Pinnacle Hills were first named the Pinnacle 

system by Russell (1891, p. 170-17?). He later stated that equi-

valent strata are exposed in the Samovar and Chaix Hills, possibly 

also in the Robinson Mountains of the Yakataga district (Russell, 

189?, n.26). Taliaferrc (1932, 7C6-759) prcposed the name 

Ya?ataga formation for the upper part of the Terti ary seqlence e/- 



posed in Unc Yakataga district, wtiich overlies wlth apparent conformity 

the Poll] Creek formation, now considercd to be of Oligocene and Miocene 

age. Equivalent strata in the Guyot Hil]s to the west of the map area 

and in the Karr and Chaix Hills were described and mapped as part of 

the Yakataga formLtion by Yiller (291, 2]-27) and this name is 

here extended to incude the strata originally called the Pinnacle 

system in the Samovar and Pinnacle Hills. 

The Yakataga formation includes a larr,e variety of marine sedi- 

mentary rocks, of which the types listed below are the most abundant 

and mo:-3t characteristic in both the Malaspina and Yakataga districts: 

Gray partly calcarcous massive to platy siltstonn contain-

ing lenses and thin discontinlious beds of dark-gray aimestone. 

Characteristicajly gray-weath - rinF, but weathers reddish brown 

locally in Malaspina district. 

Gray to brown fine- to coarre-Frra4.ned sandstone, mostly 

massive to slabby and well indurated, but locally thin-bedded 

or poorly indurated. 

Gray to greerish-gray modPrately hard sandy mudstone con- 

taining scattered awular to rounded rock frhrments of gravel 

size (marine tillite or "conglomeratic" sandy mudstene). 

Pebble or cotbl,  conrlomerate with a matrix of sandstone 

or sandy mudstone. Weathers reddish brown locally in Malaspina 

diEtrict. 

Claystcne, siltston, and fine-grained sandstone in rhythmi-

cally alterwAing thin beds. 
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The ori7in or ',11- "lomorat'c" liandy mudstcn", as a rl'Ir-inn 

(;eposit, 37 wel. as the di.rtincti name fer t reci,  is di:3ced 

p.?6:. 

In tht,  western ard centrr.J. part of the Yal,atar7r, distHct -1(! 

Yaka'.ar,a formation is an anparently ocnformable ,- eci.ur7rce total_Inv 

at least 10,000 and poF.si.Lly as mucr as l,000 feet. Here the 

jower ?,000 to (;,,500 feet or the formtion is dominarly inter-

t.cided :andstono and siltst6n(-:, whereas the uppr part of the fcr-

ma!_lor. is &ar%cterized by th1:7k uhlts of the "r:onr.lomeratc" sandy 

wndstone. In the Ma._:a,ipinL district am4  eaF.tern part of thc Ynkataga 

:iirtrit.st evidence was fund to indicate foldin,-, faultinp, and 

during tne time zir-roition of the Yakatara formtion and 

proc:res;sivr increwle in the ma7nitlide of' unlift tcw,4rds the ea!:t. 

In thr Ciuyot Hliis west of thv area or thin report lnd in tile Karr 

Pills r.t.Ly dipping strata of the upper YakatalYa fc.rm,ation (Tyu) 

overlard Lruheatr.d stoey:ly a:Lnninr- strata of the lower Part of fte 

fornmtior: (Tyi). In tiFt Ct,aix Pills only gentiy dippinp.  Yakatara 

strata, aF:parentiy of the upper part of th- fortion, are exposed. 

in the wet.ern part of the Samovar 111 ently Jippimf strata, 

pre!;umah4 of iate Yakataga a:•e, rest with r_ni7ular contact on the 

morQ intrm:ely folded Kultlii(rth formation. At thi7; locality it is 

inferred that 'Iyveral thGu!;and fer,t of strkta which are representc,d 

fartrer we' t in thE Yakal.arp dstrict, incLurlin lower part of 

the Ya.fataFil formatior, the entire Poul Creek formi.:.tion, trld the 

uppr Part of the Kujthifti form7;:tioh, have bei.yn remo-red ty FT-)Fior. 

The unoonformiy i ever, more pronounced in the eartrrn part of the 

.-,TTIo-rar Hills in the vicinty or ?innacie for at these 
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loca_lities the upper part of the Yakataga formation rests on the 

Yaxtat group. 

The Yakataga formation in the Yakataga dstri.t h!:s yielded a 

fairly abundant marine fnuna, larely molluss. whieh, however, 

nt:s net so far permitted precise correlation with the staatird 

Tertiary section. This is in part due to differen.:es of opinion 

amonz palecntolocists as to lorrelation of the tandard West Coast 

Tertiary section with the type Tertiary sections in Europe. It seems 

probable taat the Yakatagh formhtion includes strata of both Miocene 

and Yilocene age, although only the Fliocene may ife represented esist 

of the Chaix Hills in tne Malaspina distri,.!t. Mollusks collected - 

several localities In the Cnaix Hills (lots 17382, 1(05, 17817), 

together with eolle:!tion from the evivalent part of the Yakataga 

formation in the Yakataga d:stri,:t, are protahly Piocene accordicw 

to M. Vokes; ":ipper Neoene" aocording to R. S. Stewart. 

Collections obtLined from the Yakataga formation at seven," locullt vG 

In the axiovar Hills and Finnacle Hills in i)53 (rots D253(T) trougn 

D2C3(T), contain Ci:!1,1 well-preserved diagnst;c forms but are rew,arded 

by L. G. aertleLn as definite .y late Tertiary, and more lik'ely Pliocene 

than Miocene. F. Maelieil. on the basis of his preliminary st.idy 

of the Geological Survey collections from the Malaspina and Ya.z.,ta 

districts, believes tne Yakfl,taga formation to be middle and late 

Miocene and possibly early Pliocene in a; this formation Is denui.ted 

in this report us Mio.:!e and Pliocene() in age. The sedimehts of the 

Yakataga formation were deposited at least in part at relatively shal-

low depth, as indicated by thin-bedded and ripple-marked sandstone, 



by lenticular beds of conglomeratt! made up of well-rounded pebbles and 

cobbles, and by the presence of fossil sneels of .Mya, Mytilus and sthel 

genera now found living in shallow water. A climate sufficiently cold 

to result in active glaciation of the adjacent land area is indiested 

by the presence of nusysrous beds of the mEssive marine tillite that 

characterizes the Yakats:a formation in the Malaspina district. 

.iusternary deposits 

The Tertiary and older roc.4s of the Malaspina district are over-

mm n with marked angular unconformity by essentially flat-lying un-

cousrAidnted deposits of gravel, sand, and mud (incuding till). wni'-sn 

were laid down largely, if not entirely, in Recent time by Flaelers, 

streams, and the ses.. These deposits are characteristic of and 

larely confined to the coastal plain. No attempt is made in this 

report to differentiate between the various types of unconsolidated 

deposits, or to show small thin d..-posits found inland along some of 

the streams, around lakes, and around margins of some glaciers. 

The unconsolidated deposits and the large ice sneet on the 

coastal plain are of interest with respect to the petroleum possi-

bilities of the Malaspina district in that they conceal the bedrock 

over a large area. Recent seismic and ssravity investigations have 

provided some information on the tbickness of tne Msdaspina Glacier 

and of the unconsolidated deposits at one locality near its margin 

(Allen and 3mith, 1953). Seismie measurements along a line 1.,.) miles 

in length on the surface of the Malaspina Glacier (see map) indicate 

ice thicknesses ranging from 1,130 to 2,050 feet ;.bove a bedrock 
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floor which Is at minus 7X.) feet %ltitude -;t, the ;c:u.,t poin alonw, 

the proflle. meas-lrements at one loity near i'oint Manby 

sug,2,-e3t that the unconsolidated deposits there are at least 500 feet 

thici, 

STRUCTURE 

The bedded rock's expozed i and adjacent to the Malaspina distrtt 

record three major periods of orogeny, whin are represented by unon-

formlties between the crystalline complex and the YakJtat grcop, 1-.tweeh 

the Yakutat group and the sequence of Tertiary or probable Tertiary 

age, and between rocks of Tertiary and older sge and the 4uhter!-.ary 

deposits. Two per (As of relatively minor, locai olding, faulting and 

uplift are represented by an unconformity ‘,/thin the Kulthieth formtion 

and a similar unconfcrmity witnin the Yakataa formation. 

The earliest major period of crogeny, tentatively placed nthe 

time interval from Middle Jurassic to Eari.y Cretacelis, resulr,ed in 

foldinG and dynz,rvic, metamorphism of the bedded rocks of the crystal-

line complex, and was accompanied. by or closely followed by emplae-

met of granitic batholiths. The bedded metamorphl,: rocrs show 

prnounced foliation, jointing, and cleava,T,e. The strike of bed-

ding planes In :he intamorphic rocks in general perallels the trend 

of the St. Elias mcuntain front. ranging from about N. r°  W. along 

Russell Fiord to about due west near Mount Huxley. There are notably 

divergent trends along the Seward Glacier. 

The second major period of orogeny, i 'Ate Cretaeous or early 

Tertiary time, resulted in Intense folding, brecciation, and faultin7 

23 



the Yakutat 4.-Toup but probably had litt1J..- effet en t more L'or- 

pet.f:, t rcc t tne oldr ;:ryst:J1ne conlex. The strike of bedding, 

la?Is nrd trend or fold. I.:(es in the Yaktat i..;rou;:. is geqtrf.11y .:“.rtn-

,-;turtLfd. bit there are many loos.] variations. The average tre:A 

N. 'Li 9  W. fror Russe!ll Ford to the Irtchcock Hills, about 

N. W. in the Sam)vrir HiLls i  and 62)a,', due ect i% the 

Haydon Peak. The foidc are characteristically tii:htly compress,!d 

and lateral extent. Dra6 folds 

and minr fltL .!mroh. Thrust faults cf large dis21.- 

me:i m%y res":.t. but ftre not easily recognl7...A 

pr.;!vti:ence of brec::iation and shearing 

a6soclatcld w, hr.j!tor hnd On the sutht7ast ft 

cf Haydon Peak a complex asy.mmetrieal :he 'neas of 

YsLk.iat grup exposed throLgh a vertizal 

cf‘,asar'.d ft. (S.ee structure section B-13 ( .) On tht, out: 

tno beds are vertical or overturr.d: ou the nortn fl%nk tne 

d.:p at a )1,; an.o. to 1'.:7- 71 bat snow Itricate 

and thrust faultinw,. 

Mr. ,-arly Tert:ary;) cHtstone sequence cApc...sed in th_. 

{ , f the Ty-Wa. l, G;acier is intensc.ly fcld.,d. The fold axes trd 

htmut N. t ,i2," )  W. vest of Litbey , N. L )  E. alor4; tqe 

A,-,aE.stz Gcer. Many of the folds are tightly zomprussd ov-.r- 

t_irned to the sout14, with plane dips of 25" to ;.'() N. At many 

places tne strut, unable to yleLd further by foldill;, hrve,  been 

aLon. northwhrd-dlpi.i:.g thrat fEt.ilts. The initial foldin,7 

of this unit presumed to he.vc been aLiring, Kulthieth time. 



Relatively minor folding, faultin, s.nd upli:t occur-t-d durinz 

K-...itaietn time 'n whttt is now the :amovar Hills area of the Mal:Alp-LA 

d!stret. During this dsturt.a.,ce the lower part of the Kulthieth 

f(;rmation U.S c..,mpressed into asymmetricul overturned folds with 

0a6tward-trendin axes ar.d ortnward-dippinw limbs. Concurrently. 

tne e::-Et of Mur-Jitz Crt:Iek wls uplifted along an unnamed fhult 

wni,:n is inf':rred :A.?, trend northwestlimrd ulong the course of Marvitz 

t%e Yutat (. roup on the east in contact with the 

Lower Kultnieth beds .4:t the west. Following a period of 

ercsion, sediments of the upper pert of the Maithieth formation 

ur-e deposited on both the folded lower KuJthii.th  beds and the 

(.:7)ee strx..tore sot!ons C-C', D-D'.) The intensity 

r)f the Kulthieth disturbance appo-Airs tr., have diminished to the west 

us no evidence of it was recognized in the type section il the Ya:Kataga 

dlecct. 

A secon ::iod of -.-lativey minor fcldine'„ faulting, and 

uplift took place durine time in wt:at is now tne foothills 

belt of the Malaspina dtrict. Dur.in this disturbance the Tertiary 

,.,7dir.;entary sequence up to und incuding the lower part of the Yakataga 

formaUon in the area of the Karr Hills was compressed into a large 

asymmetri,...al wnih repr.-Is-!nts toe eastward extension of 

the Yair:taga ant!cline, ,rie of toe dominant structural features 

tne Yrt.kfAaa d:strict. Later the crest of the anticline was truaehted 

by erosion a:id overiarped by ,4ent1y dipping struth of the upper part 

of t:-,e Y.Licata6a formt,tIon. (3ee structlre section A-A'.) Deposition 

of the upper sediments of the Yakataga on a structurally high area is 

indicated by tithIning of the strata on the crest of the anticline 
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The ma6nit.Ide of the uplift Increased to tne east In the Malaspina 

district. The area incLuding, what is now tae Hitchcock Hills and the 

eastern part of the Samovar Hills was stripped of Tertiary sedimentary 

roes during late Yakataga time, exposing rocks of the Yakutat group 

on a strucatral high. North of Oily Lake in the Samovar Hills, up-

lift of the structurally hi4 area to the east during the Yakataga 

disturbance took place along the northwest-trending Hubbs Creek 

fault that dips northeastward at an angle of 75°. Along this fault, 

the crystalline complex on the northeast is in contact with early 

Tertiary strata of the Kulthieth formation on the southwest. Uplift 

of the structurally high area of the Hitcoci, and Samovar Hills at 

this time may have been Initiated along an unnamed eastic,rd-trending 

fault which is inferred to separate the Yakutat group from the small 

expore s of early Tertiary coal-bearing strata of the Kulthietn forma-

tion at the head of Esker aream. near the west shore of Disenchantment 

y. 

The third major orogeny in the district began in Late Fliocene 

or early Pleistocene time when the Chugach- S . Elias Mountain cnain 

was uplifted nnd thrust seaward alone, a system of northward-dipping 

faults, and the borderir4: belt of Tertiary sediments was folded. 

faulted, and uplifted. That uplift and faulting associated with this 

orogeny have continued intermittently to the present Is attested by the 

abruptness and great height of the southward-facing front of the Chlazach 

and ft. Elias Mountains, by the frequent occurrence of earthquakes In 

the region, and by the abrupt elevation of the shores of Disenchantment 

Bay as much as 47 feet durini, the Yakutat Bay earthquakes of September 

l'?)99 (Tarr and Martin, 1912). This major period of orcv„cny. together 
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with the erosion that acsompnnied and followed it, is la17,e1y responsible 

for the present distribution of rock units and ma:.or toporaphic ftures 

of the Gulf of Laska Tertiary province. 

Faulting predominated over folding in the Malaspiva district diirsg 

the late Cenozoic orogeny. The strata of tne upper part of the Yakatar-,a 

formation from the Chaix Hills eastward to the ?innucle Hills area form 

a nomocline vi h dips ranging from 20  to 14 0  N. Local reversals of dip 

I!] tnis area appear to represent drag alon faults. The apparent re-

versal of d.ip at the south end of the Karr Hills Is believed to represent 

the eastward continuation of the White Rivr syneline. a major fold of 

the late Cenozoic orogeny in the Ya.kataga distrt. 

Renewed uplift of the structurally high area of the Hitchcock and 

a_movar Hills is indicated by the ncrthward and westward tilt of the 

fLanking belt of upper Yakataga strata, and by mirv)e displaeemeit and 

folding of upper Yakataga strata resulting fror renewed displaceme:A 

of tne Hubbs Creek fuult. Pisplacement is thouht to have occvd 

along the inferred fault at the head of Es:.er Strear, as well as alon 

other faults in the Yakutat Bay area, during the 1399 earthquakes 

(Tarr and Martta. 

The foothills belt of the Malaspina dstrict is bounded on the 

north by one or possibly two major northward-dipping thrust faults 

that brought the crystalline complex on the north into contact with 

the Yakutat group, the early Tertiary ( ) siltstone sequence, and 

the lower ps.rt of the Tertiary group to the south. The eastward 

extension of the Chugach-St. Elias fault, which was traced from the 

eastern margin of upper Azussiz Glacier along the south flank of the 

• 
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St. Elias Mouqtain3 to Lisenc'lLntme:It Bay•  is heL:eved to be the. 

fault" mapped :n tht! Fir'1 area b Tarr ar.d Butler 

57. p. l5')). This fault is well ..xposed on t.rie southenvt 

M ;Ant Cooi:. ull.!re the d:p of the fault plu:le is est!.matcd to 

be 45°  N. West of the Ai;assiz Glacier the sane falt relationship. 

I!' not the sare f4i3 represented by a ftilt that extends throuc7.h 

the saddle between Mount St. Il.s and Haydoa Peak ad continues vest- 

wttra as the previously recoi,nized Chuach-St. Elias fault of the Fatalla 

Yukataa distrits (Mi.11er. 1951, p. 28, mar). 

Tie ff%uit between tae early Tertiary(A siltstoae sequence and 

the lult1.1L:th fr7T.L.Uon west of Libbey Glncier is 7-laned tht Cosi Glair 

fult rcr !2.1on w%icn it is exposed in two places. Ih this 

rc the fLult dips P°-40°  N. ..at of trit 1-ftbey Glac.ier the fault 

sepiArJtes tne Yakut,2t group and Kulthieth forml_tion and is vel.:1 esed 

C: two spurs southeast of Mount St. Silas, it dlps abojt. - C)()  N. 

on (;rle spLr it is Narked by a thick ,;oe zone. 

The scuthernmst of the ina;ier thr.:zt r.o.lts recognized in ti-,e 

foothills belt, the Chaix His fault, fc,rms the 

northern boundary of the Yakatas formetion from the Karr Hine canT-

ward to the P,anacle Hh1iI . This fault 15; named for the Chalx Hills 

where it urs seen on the ground. In tf.:s L a. t. tNe fault plane 

di.ps northwrtrd at an angle of 350  and the stratirsphic throw, !,a531 

on the stratigraphic sequence expoLed to the v,..st in the Yaataga 

dU...trit, is not 1(Iss than 13,000 feet. 

FETROLF.UM POSSIBILITIES 

Oil wid 7Lt.s seeps and otner indicr..tions of petroleum are present 

in Tertiary sedimentary roct(s in the Katalla, Yaxataga, and Litays 



distrie'..s of tne of itisa Tertiary provin-e (Gryc. Miller and 

Payne, 1951, p. C7-yc and Yiller, p. 14S3). The KatLlla 

field has produced t, mail amount of hi,..,h-;7rvity oil. Reported 

indicatioLs of oil on the coastal plucln in the western part of the 

Malaspina &strict (Mdlier, 1951, p. 42) and in the vicinity of Yakutat 

by (Tarr and Butior, p. havc not been sui7stantiated. 

DurIni; the 1953 and 1954 investiations of the Malaspina distri.... 

large oil seeps were found in the Samovar Hills. The see-s issue 

from fracture zones in the Yautat group and fr:IL sam:stoac beds and 

fault zones la thg? Lower unit of the Kaltnieth formation. A sample 

collcted from one of the e.,:tive seeps oa Hu'ubs Creek is a brownish- 

green intermecflate-base c)11 with a gravity of A.P.I. .,nd a slfr 

conteht of 1.13 per:!ent (antilyss by K. P. Moore, U. S. Geolot;L!aI 

Survey). 

No likely source beds for the oil in these seeps are eApcsed 1;1 

the Samovar Hills. However, argiliaueous strata of the lower TerVary(:) 

stltstone iequenct may underlie the Kulthieth formLtion west of Hus 

Creek. This basal Tertiary unit may be petrolifercus, altlaou;.-,h it 

nas not been examined in detail on the (;round. 

With reFard to petroleum possitl.lities, the Malaspina district 

may be divided into four dstl.act areas on the lv,ss of what is known 

about the bedrock geology and ac2essib11ity for the heavy equipment 

'u red for ex..ploration. These areas are: the eastern foothills, 

the western foothills, the Molr:spina Glt...cier, and the part of the 

coastal plain that borders the Malt.spina Glacier. 
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The eastern foothills area, exteding from Dizenchantment Bay t-

the southeastern part of the Samovar Hills, is predominantly under-

lain by slightly zetamorphosed and complexly deformed sedimentary 

rocks of the Yalcutat gmup, which are unfavorable for petroleum. 

Except for the part adjoining Disenchantment Bay, the eastern foot-

hills are relatively inaccessible. 

Tertiary sedimentary rocks which are potentially favorable for 

petroleum are exposed in the Pinnacle Hills and in the western foot-

hills area, extending from tne nortneast end of the Samovar HiLls to 

the Karr Hills. The Karr Mills, where tne Yakata6a anticlino is 

exposod; the Samovar Hills, where oil seeps occur in association with 

tight folds, fait, and an unconformity; and the Pinnacle Hills are 

ail completely surrounded by ice. Only the southwest margin of the 

Chaix Hills in the western foothills area can be re6arded as readly 

accessible. 

The bedrock beneath the coastal-plain belt of the Malaspina 

district is concealed by a generally thi.-!k mantle of ice and uncon-

solidated sediments. Potentially favorable oil and gas-bearing 

Tertiary sedimentary rocks, like those exposed in the adjoining foot-

hills belt and west of Icy Bay, may be expected to underlie at least 

a part of the coastal plt.in. Geologic ,..,uidance for locating the areas 

most favorable for testing is obtainable only by drilling or by geo-

physical methods. Seismic investigations near the southeastern margin 

of Malaspina Gl.ficier (see profile line on map) indicate a bedrock floor 

of sedLmentary rocks with a northward-dipping homoclinal structure, 

according to the interpretation of Allen and Smith (1953,  p. 
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Geologic structures that are potentially favorable for he erttrap-

ment of oil. sucn as the folds and unconformities in the Karr and 

Sainovar Hills, may also oe present in the Tertiary sequeno.e beneath 

the coastal. plain. On the otner hand, the p:-Psence of a basement 

high associated with the Yakata.;a orogeny in the eastern foothiLls 

area of the Malaspina df,strict presenzs the possility that 

pre-Tertiary rocks unfavorable for Petroleum may underlie a part of 

the coastal plain. 

The coastal plain arfAind the margin of the Malaspina Glacier, or 

at least the part borderinw. Icy Bay and Yakutat B,.y, is relat!vely 

accessible. The .2easilility of carrytn#7 out petroleum twlcration 

with heavy equipment on a glacier such as U_Ie M4asp1iia ht-.8 not yet 

been tested, so far as Ls known to the writers. 

COAL RESOURCES 

In the Malaspiaa district numerous coal beds ce!:..r throu,;hoit 

the Kulthieth formation of raleocene(?) and Eo:lene a, Coal is 

were eAamined on the ground in tne'Samovar 111.11:z and along Esi.er 

Stream near Ya?utat Bay. 

The coal ill the Samovar fClis is black and has a hl*fji luste-

and rectangular to hackly fracture. A distinct lamination is !,-,ener-

ally visible, and locally the coal contains thin shale partings and 

fragments of salcified wood. The upper Kulthieth unit, between 

Hubbs and Marvitz Creeks, contains 13 relatively clean and persistent 

coal beds ranging individually from 1 to 3 feet in thickness rd 

averaging 3 feet in a measured stratiraphic interval of 2,700 feet. 
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:;!* the beds are in tne Appt!r 1,4Y) feet of the setItii)h. 

An Itanown number of (..oL,1 beds having approximLtly thtl same freluery 

covposItiou, and ruhce of thiness are in tile 

suo -! of the Kulthietn frmation between Marvitz a4 Mussell Creeks. 

Few co:..1 beds are rresent the u:pper N'Jlthieth unit libIst of Muss,:11_ 

Cree?.. Analysis of one cnannel sampl of tyical 'cal from an oLA-

,:r - p alone; the vest side of ucper Marvitz C-eek (table 1) indicates 

C bituminous witb low ash and sulfur eontent. 

Tub 1*.--Analy3:s of from Kulthieti: formation, 0):movar Hills 
(Lab. tic. E-c-J42t7 

Moisture 

• 

ts r.1vecI McIstAre free and as:1 free 

MoiLtur 

• 

Vo;.!itile matter 41:1 45.q 47.J 
Fixed carbon 7 .!) 51.7 53) 
Asn 2.72 2.4 
Sul.fur .4 .5 
B.T.U. 12,490 1.4,060 

(Analyst, Roy F. Abernethy, (I. S. B. M.) 

The presence of numerous c,:qi.1 beds, one ()f which was to 3 feet 

thck, in tne I.ulthieth formation along C(:al. Glacier Is menti(:..ad by 

Broke (1391, p. 90-90. The -alk of this ,:oal is not known; it 

waz said by Broke to burn fairly well in ramp fires. During the 

pre:;(:.rt study no c,ual was seen on the i.70und in the remainder of the 

belt of outcrop of Milthieth formation strata between Tyndall and 

Kirvine Glaciern. BIW. bands seen in he Kultnieth formation from 

the u_ir and. in photographs mhy represent coal beds, dark sbale, or botn. 
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The coal from oLrt..-ro-i:s of the Kultnieth formation along Eser 

2tream near Yakutat By is black arid crumbly with a blo,- ky fracture. 

This coal has not :eer. analyzed, hut appea:-s to be lower in rauk than 

coal_ from the Sz-movar The presence of sal!'u:- is indicated by 

pyrite along some of the fractures. The expcsed coal-bearinF strata 

In this area total 55 feet in thickness and contain 9 coal sea.c-.s 

to IA inches thick (Tarr and Butler, 1')0, p. Prior to 1-391 

claims were flied on the areas of coal outcrp, and. exploratory shafts 

were euhk (Russell, 1i9i, p. but the properties were soon abandoned. 

With the exception of the coal near Yakutat Bay, the known ar.as 

in which tne Kuthietn formation has been found are almost tnti:-ey 

surrounced . by ilaciurs and are virtually inac:.-essible to heavy equip- 

ment. The co/32 fe.sei. Creek is of low rank and crops out ort.ly 

as thin seams. pment by coat from the hnrborless vest coast of 

Yakutat Bay would be a difficult and hazardolus undertakIng. This 

coast is exposed to a vgorcus surf and the water is shallow and gener-

ally choked with ice flos. The fact that this coal has long been known 

but never utijizcd even locally in Yakutat iLdicates that it is of doubt- 

ful ,I•ommerc vaJ e 
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