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For %!?e P'Jfp03t3 0f ap3Y'~iC:l;li;  it^ 7etTO!-ew ~ o c G ? : J ~ ~ . ~ ~ ~ c E ,  
1 

Nas'ca is d3vided i n t o  the  scuY-iern, cc7~+,rcl.l, agd ~o@;!-te?, ;*&:or 

qeologlc-?!i)zlotyra>'nic XT~;~ORS. 

F~utherr r  P lacka  includes t2:ie arc m-te rzomtaiz? chain fom-ed by 

the Nasl:a JJ.eu+;ian R n n : ~ c  c?:~r', the P%?"fas+vn - T?utzo%iir; r%u.:it.nins, 

the c o a s t d  yen,? aad trdlley area t o  t!le south, and the soufhca.stern 

Alaska "?'>a~har?d..le" -- an exes of' 185,399 square miles. 

Oil seeps on the west s h o ~  of Cook I~iLet in southern Alas!~w 

were 1:nm as early as 1853, and clair~s t r e ~  ~t&:nd .in thls r e s o n  Tn 

3392, Drilling began near the oil. seeps in the U L U a  CirLb?-ict a%out 

bP31, em6 this ~terrtea &a~!:a'c firct prloCI of 011 a c t l ~ r i t p .  Fxn 

fractured, s h d a  an12 sanc3toce of Tertiary afy? -- t h e  firs'; an(: o~d.y 
/h 



+-- 
On t h e  bas i s  of geology, s u r f i c i a l  indications of petroleum, 

and test wells d r i l l e d ,  s ix  possible petroleum provinces a re  indi-  

cated i n  southern Alaska. They are Heceta Island area, Keku Islands 

area,  Cook I n l e t  Mesozoic province, Gulf of Alaska Tert iary province, 

Cook I n l e t  Tertiary province, and Copper River basin. 

The exposed rocks i n  the  Heceta Island area include lower Paleo- 

zoic pywacke-type sandstone, sandstone, conglomerate, and massive 

limestones wi th  reef l ike  structures;  igneous rocks  slle rare o r  lack- 

ing i n  much of the  area. The Kosciusko-Tuxekan-Heceta synclinorium, 

the main s t ruc tu ra l  feature ,  i s  modified by minor fo lds  and fau l t s .  

Some of the  minor folds are reported t o  be broad and open, with 

flanL,s dipping 20°-450. As far as known. the  Heceta Island area has 

not heretofore been ser iously cona~idered as a possible petroleum 

p v i n c e  . 
Rocks of S i lur ian  t o  Cretaceous age are  exposed i n  the Keku 

Island area and include moderately folded and r e l a t i ve ly  unaltered 

limestone and other  marine sedimentary rocks. 

rPhe Cook Inlet Mesozoic province, a land m a  of approximately 

18,500 square miles, includes a great  thickness of unmetamorphoeed 

marine sedimentary rocks of Jurass ic  and Cretrsccaus age. A t  l e m t  

23 t e s t  wells were drilled o r  s t a r t e d  i n  t h i s  province by the end 

of 1955. Shovs of o i l  and gas were encountered i n  msny of these 

wells. Durfng 1955 at  least ten  o i l  cz~xppanies were act ive i n  t h i s  

area and by the  end of 1955 about 12 million acres were included i n  

o i l  and gas leases applied f o r  o r  granted. 
/' 



/-- 

The Gulf of Alaska Tertiary province includes about 5,200 square 

miles i n  which rocks of Tertiary age are exposed o r  are believed t o  

underlie Quaternary deposits. Between 191 and the end of 1955 about 

47 vells were d r i l l e d  o r  s t a r t ed  i n  t h i s  province. 

The Cook I n l e t  Tertiary province mbraces an a rea  of about 9,500 

square miles, of which about 4,100 I s  covered by the shallow waters 

of Cook In l e t .  Petroleum exploration has been i n  t h a t  pa..-& of the  

area which overlaps the  Cook Inlet Mesozoic province. F~cene o r  

younger Ter5iary normarine sedimentary rocks are believed t o  underlie 

much of the  province, and marine rocks of Ter t ia ry  age may a l so  be 

present. 

The Copper River basin i s  a topographic basin underlain by un- 

consolidated deposits of Quaternary age. Tert iary rocks favorable 

f o r  the accmulation of petroleum may underlie part of the basin but 

t h i s  is not believed l ike ly .  Except f o r  some leasing a c t i v i t y  no 

petroleum exploration has been mcorded in the  Copper River Basin t o  

the end of 1955. 



/-- 

Central Alaska i s  a region of about -5,000 square miles and 

consis ts  of an irregular assemblage of i n t r i c a t e l y  dissected uplands 

and aUwium-floored lowland basins. Scattered peak6 of res i s tan t  

int rusive igneous rocks surmount most of the  upland areas. 

I n  the vast region of cen t ra l  Alaska only s ix  test wells are 

known t o  have been d r i l l e d  f o r  the  purpose of finding o i l  and gas. 

!The maximum depth reached was 350 f e e t  and the holes were mostly o r  

en t i r e ly  i n  Quaternary deposits. In recent years several o i l  companies 

have investigated some parts of t he  region end large areas i n  the  

Yukon-Koyukuk province are now under lease. O i l  seeps, gas seeps, 

and other indications of petroleum have been reported from many 

loca l i t i e s ;  samples f r o m  two l o c a l i t i e s  have been analyzed and report-  

ed to  be petroleum. 

The geology of cen t ra l  AI-eska i s  similar i n  a general way to t h a t  

of the  area between the Rocky Mountains and Siem-Cascade b e l t s  of 

the United States.  Sedimentary rocks, probably equivalent t o  the 

Precambrian B e l t  s e r i e s ,  and rocks of the Cambrian and all younger 

geologic systems have been recognized i n  cen t ra l  Alaska. The s t ructure  

of the  region is known t o  be complex, but except i n  l oca l  mineral 

districts, it hss not been mapped i n  detail. Based on the limited 

mount of available information, the  region cannot be regarded as 

d i s t i n c t l y  favorable f o r  s ign i f ican t  accumulations of petroleum. 

However, three pre-Cenozoic province8, t he  Yukon-Koyukuk, the  Kobuk, 

and the  Kandik, and several large Cenozoic basin provinces may be 

worthy of fur ther  investigation.  
/ -  - 
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Northern Alaake includes the Brooks Range and all the t reeless  

tundra north t o  the Arctic Coast, an area of about l 2 5 , W  square 

miles. The presence of o i l  seeps along the Arctic Coast has been 

known a t  l eas t  since 19C10 and a description of the Cape Simpson o i l  

seeps was published i n  1909. Since then o i l  and gas aeeps have been 

described from nine loca l i t ies ,  and o i l  shales and oil-bearing sand- 

atones are known from many loca l i t i e s  i n  t he  Arctic Foothills prov- 

ince. O i l  and gas deposits have been discovered and geologic condi- 

t ions arc favorable f o r  o i l  and gas accumulations i n  approximately 

half of the region. 

I n  1923 appsoximately 37,000 squslre miles i n  northern Alaska 

m e  reserved by Executive order as Naval Petroleum Reserve Ao. 4. 

In  1944 the U. S. Navy began a vast petroleum exploration program 

which vss suspended i n  1953. In the years 1945 through 1955, 37 

t e s t  wells and 45 core t e s t s  e r e  dr i l l ed  on 18 structures. Three 

o i l  f i e lds ,  M a t ,  Simpson, and Fish Creek, and two gas f ields,  

South Bsrnm and Gublk, were discovered. Total reserve estimates 

for  all discoveries of o i l  t o  1955 range from 30 t o  100 million 

barrels,  and f o r  Eas, from 370 bi l l ion  t o  900 b i l l ion  cubic feet. 



/- A l l  northern Alaska, with t he  exception of the  Brooks ??ange, 

can be considered a possible petroleum province, but the  region 

can be subdipided i n t o  provinces of somewh~t d i f fe ren t  po ten t ia l i t i es .  

Tbese subdivisions roughly correspond with the geomorphic provinces 

and sections,  whlch i n  turn  r e f l e c t  differences i n  geology. The known 

oil-bearinn, beds are of Mesozoic age, primarily Cretaceous, and thus 

the possible petroleum provinces could be designated ss Mesozoic, 

However, Paleozoic and Cenozoic rocks Kith favorable reservoir  charac- 

t e r i s t i c s  are exposed i n  the region and possfbly underlie, i n  favorable 

s t ruc tura l  s i tua t ions ,  some of the  areas as y@t not tested. 

The Arctic Coastal Plain province includes gently folded and flat. 

lying Mesozoic beds t h a t  over l ie  a basement complex of Paleozoic and 

ear ly  Mesozoic age. N e a r  the southern edge of t h i s  province t h e  

basement rocks crre at depths of at  l e a s t  20,000 f ee t ,  and t o  the  north 

these rocks rise t o  within 2,500 f e e t  of the  surface. 

The Teshukpuk W.e section of the  Arctic Coastal plain includes 

many of the known o i l  seeps; it is the most accessible to  sea trans- 

portation,  and l ies  almost completely within NPFt 4. Thirteen t e s t  

wells snd 35 core t es ts  have been d r i l l e d  here; one gas f i e l d  snd 4x0 

( a t  present, noncommercial) o i l  f i e l d s  ham been discovered. The 

poss ib i l i t y  of further discoveries may depend la rge ly  on locating 

porous sarikkorrcs i n  s t ra t igraphic  ra ther  than an t i c l i na l  t raps .  



The White Hills section ie distinguished topographically from 

the  T~~shukpuk section by i t s  vhite-gravel-covered hills and fewer 

lakes, and geologically by the presence of Tcr t iary rocks, including 

2,000 feet of nonmsrine be& i n  the west and a t  l e a s t  7,000 f e e t  of 

marine beds t o  the  east, i n  the  v i c i n i t y  of C a r t e r  Creek. This sec- 

t i on  appears t o  be more complex ~ t r u c t u r a l l y .  No test wells have 

been d r i l l e d  i n  the  White H i l l s  section. 

The Northern Foothi l ls  section includes many closed an t ic l ines ,  

Twenty-four t e s t  wells and ten core tests have been d r i l l e d  on Il 

s t ructures  and two discoveries have been made - the  W a t  o i l  f i e l d  

and the Gubik gas f i e l d .  A11 these tests have been d r i l l e d  i n  Cre- 

taceous rocks. 

The Southern Foothi l ls  aection is structurally similar *A the  

Alberta Foothi l ls  .and t o  the  northern part of the  Brooks Range. 

Great t h i c k n e s ~ e s  of marine shale of Lower Cretaceous, Jurass ic ,  and 

Triass ic  age are exposed. The outcropping Mesozoic sandstones are 

generally poorly sorted,  nonporous, and impermeable. To the  south 

the section is bordered by mountainous exposuses of Mississippian 

limestone, which probably underlie a t  least part of this section. 

The rocks that underlie the  deeply eroded complex s t ructures  of 

the  Brooks Range include sch is t ,  s l a t e ,  a r g i l l i t e ,  and limestone. 

Some exposed limestones have a strong petroleum-like odor end contain 

traces of petroleum residues. 



In 1941 and again i n  1951 the American Association of Petroleum 

Geologists sponsored sympo~la on possible future  getroleurn provinces 

of 1Jorth America, t o  which members of the United States Geological 

Survey were invited t o  contribute appraisals of the po.t;entid. petm- 

leum resaurces of Alaska (Smith, 1941; Cryc, Miller, Psyne, 1951). 

This report, i s  an o u t p ~ h  of tb.e paper contributed by the writers 

t o  the second symposium and of other  papers presented o r a l l y  at 

scientific m e e t i ~ s  and published only i n  ~ b s t r a c t  (paye and Gryc, 

1951; G r y c  and Jensen, 1953; Miller, 1953). The current l i v e l y  

in%erest i n  petroleum i n  Alaska and t h e  s ignif icant  developments 

that have taken place in thin field m c ~ n t l y  have made it desir6ble 

t o  revise and expand the sppor,iwn paper mitten in 1953, md to 

publish the data in a form more read i ly  available to those i n t e r n s t -  

ed s?ec i f ica l ly  i n  the  petroleum poss ib i l i t i e s  of Alaska. Thi6 2~?port 

covers petroleum developmentsin Alaska through 1355. 



r- 
/ Petroleum- was among the f i r s t  of the useful minerals t o  be 

- -  - 

-1 The word "p?tmleum", as used in this report m.y include 

either o i l  or  gas,  or  both o i l  :ma natural ?as. 

discovered i n  Alaska but sporadic attempts t o  develop the resources 

have, at least u n t i l  rece~t ly ,  been r e l a t i ve ly  ~ ~ n g  i n  value 

of petroleum produced o r  reserves indicated. O i l  seeps on the w e s t  

shore of Cook I n l e t  a r e  said t o  have been known t o  the Russians as 

early as 1.853. !!!he seeps i n  the Katalla Rnd Yakataga d i ~ t r i e t s  

bordering on the Gulf of Alaska bccaue known t o  white explorers or 

prospectors about 1895, and those on the  Arctic Coast have been 

knm at least since early 1900. Reports of the natives first drew 

the a t tent ion of the early explorers t o  the seeps at  Cape Simpson 

and other localit ies  on the Arctic slope, and it is  likely t h a t  some 

of t he  conspicuou8 o i l  and gm seeps of the Pacif ic  region also were 

known to the natives low before the  discovery and settlement of 

Alaska by W t e  men. 



F s%e er~rl ies t  k n m  et'fol% t o  acvelon the petroleum resourcec of 

!Ji..- .a m s  +he , ~ + b l d a . r  o-P elair-; in the v:'-cinity of oil snd E:C..C seeps 

I r r  +,%e C\f.rdtnrs rX~trict on Coo': Lrfct in 139 by a man n m d  Fclelnen. 

T-~czc clPLir~r l~ere a'omdozled, but &\er ch*s were s*&eci in the 

CLrinLttm end ht(z3h, C z t r i c t s  &??oud; la$, an2 M l l i q  %ms staeac'c 

in 71atZ1 er t r ic t : :  at a e  t~lw of .Lhe century. Xntere~t coUa~scr?. 

in 131: F13r a ~ d e t : ~  oP rccsons, chief ET"*ODC then beirq f&lcsc tc 

o%.i;nil oil in larce qunatfty, h2t-3 coct of emlomixtion, d i f f i c u l t y  

of o-:t.ainin.: t i t l e  t o  o i i  lm-2.7 1 ~ n ~ ' c r  the 2hcc r  rdnin: law- then 

i n  erfect, md incresrinr pu-q-ly oC o i l  on t !~e t e s t  cm..st due fo 

=?icI 2etre1opment of f i c I . 2 ~  i n  CalL?omq.o. Activity cotltim)e2 on 

R F~X scale at a few localiticc:. ?&fly In the KeWla field. 

~*71thr7ra 'u~ fmm e n t r : ~ '  of tlze oiJ. ~ ~ R C Z  i g  7ow2TbCr 191" kJted 

C1- -taplowtion, cxceyt c:: rt  re-r e1r~:i-r: ~ r e v i o u a l y  %tentci  o r  

?tc,lied, tu=+,!.l wrsa- of' 5 le c . i l  ELK? ,ca? leariw e-ct i n  Fcb.*rlamr 

1%;. Tiis ctal-ted a new %$-or$ CIS ectivi- ty involviw &I t he  nore 

acceccible smaz on the r o v t c  c m P t  i n d i c a t i o ~ s  of wtmlem 

were ~ L V O T ~ ,  and. in other BZYSS iA1em n3 indications h r ?  Seen fouqfi. 



./ - 
In 193 a tract approximately 37,000 square mtles in area, 

embracing the then known oil seeps in northern Alaska, was set 

aside as Naval Petroleum Reserve No. 4. On the south comt  dr i l l -  

ing was carried on sprrrdically throug& the twenties and early 

thirties, mainly i n  the KatahZa f i e ld  and i n  the Kanatalr district 

on the Alaska Peninsula. me KatUa f i e ld ,  which has provided 

the only commercial production in Alaska up to 1955, vas closed dam 

in 1933 when part of the refinery i nn t a l l a t i on  a t  the f i e l d  was 

Cestroyed by fire.  In the late thirt ies and early i n  1Qb tuo dee? 

test veUs, t h e  firat in Alaska to be d r i l l e d  with modem rotary 

equipment and t o  depths water  t han  5,100 feet, were put down in 

+,he &mat& and Chinitna districts. 
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The c r f t i c a l  s i tua t ion  with regard t o  o i l  i n  the  % i f i c  area 

ea r ly  i n  World War I1 again focused a t ten t ion  on Alaska's petroleum 

poss ib i l i t i e s .  The public lands I n  t h r e e  large t r a c t s  embracing 

the known pe t ro l i femus  areas i n  Alaska were withdrawn from leasing 

i n  1963 under the o i l  and gas leasing Zaws, as one phase of t h e  

United States Govenunent'a progrsm f o r  the development of possible 

petrolem supplies for the Armed Forces. Steady improvement of 

both the petroleum s i tua t ion  and the mi l i t a ry  s i tua t ion  i n  the 

Pacif ic  made it unnecessary t o  carry  out the  proposed program for 

d r i l l i n g  i n  the hope of obtaining o i l  immediately f o r  military use, 

but other longer range phasr;~ of the program were continued through 

i n i t i a t i o n  i n  l9kh of the United S ta tes  Ravy's exploration i n  Naval 

Petroleum Reserve No. 4 and t h e  Geological Sunrey's petroleum invest i -  

mt ions  i n  both southern and northern Alaska (~eed, 1946). The war- 

imposed r e s t r i c t i ons  on poten t ia l ly  pe t ro l i femus  areas i n  southern 

Alaska were l i f t e d  i n  August 1946, again opening public lands i n  

these areas t o  leasing f o r  petroleum explorstion. The Havy's program 

of exploration of NPR-4 fmm 1944 t o  1952, marking the f i r s t  system- 

a t i c  exploration i n  Alaska of a l a rge  area t h r o w  coordinated geologic 

and geophysical methods and exploratory d r i l l i ng ,  has resulted i n  the 

discovery of several  known o r  prospective o i l  fields and g a ~  f ie lds .  

!The recent upsurge i n  volwe of applications for federal o i l  and g t s  

leases,  i n  geolocic investigations undertaken by major o i l  companies, 

and in drilling--all indicate t h a t  Alaska i n  1955 i s  i n  the  midst of 

i ts  tMrd ped-od of a c t i v i t y  i n  petroleum e ~ l o r a t i o n .  



Role of the Geo1o~;icrrl Survey i n  p e t r o l e u m  

emlorat ion i n  Alaska 

For more than hslf  a centusy t h e  United. States Geological Survey 

has been collect'ing geological information bearing on the miner& 

resources of Alaska, throy,h  d e t ~ A l e d  ernmination of mining camps o r  

other limited areas i n  vhich valuable minera l  depoeits already were 

known, and throuyb mconnaisarunce o r  deta i l ed  areal mapping to de te r -  

mine the presence o r  absence of geolocic conditions favorable f o r  the 

occurrence of yet undiscovered mi .ne ra  deposits. The f i r s t  Geological. 

Survey investigation aimed specif ical ly  a t  petroleum deposits waa G. C. 

M a r t i n ' s  reconnaissance of t h e  Fatalla,  Chinitna, and Kanatak d i s t r i c t s  

i n  193 ( k r t i n ,  1904). Investigations of known o r  potent ial ly  petro- 

l iferouc areas i n  southern Alaslra were continued intermittently by 

P a r t i n  and other members of the Geolo&ical Survey u n t i l  1924. The 

resu l t s  0% these investigations were published as separate areal re- 

ports by the Geological Survey, and Martin (1921) a l so  summarized i n  

8 single report the status of knowledge on petroleum i n  Alaska  up to 

1920. Results of the Geological Survey's reconnaissance of northwest- 

ern Alaska i n  the period 193-196, made largely t o  obtain adequate 

geographic and geologic knowledge f o r  administration of' the newly 

c ~ a t e d  Maval Petroleum Reserve No. 4, also were published i n  a sime 

b u l l e t i n  (Smith and Bkrtie, 1930). From 1921 t o  1943 the investiga- 

t ions of the Geological Survey i n  Alaska were concerned t o  a large 
extent v i th  the  study of deposits of m t a l l i c  minerals or  coal,  o r  with 
regional studies i n  areas where the  geologic conditions lippeared to 
be favorable f o r  such mtneral deposits, No investigations aimed p r i -  

,-- mrily at  petroleum resources ere underta':en durinct this period, b u t  
m y ,  nevertheless, contributed crec t lg  o r  indi rec t ly  t o  the fund of 
p?oiogic icnmLcci,~e beariac? on pcsmleun In ALm cn . 
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In 1944 the Geological. Survey in i t i a t ed  detailed examinations of 

known petrolifemus areas i n  both southern and northern Alaska un&r 

its program of war-minerals investigations. Geologic studies have 

been continued fman year to year since then i n  southern Alaska and i n  

1954 we= started i n  central  Alaska, as p r t  of a long-range p r o p ,  

of petroleum investigations. Since l%5 the Navy O i l  Unit of the 

Geological Survey has participated i n  the Navy DepaFtment ' s explora- 

t ion of NFB-4 and adjacent areas i n  northern Alaska. Although t h e  

d r i l l ing  and geophysical phases of this progrm were suspended by 

the Navy early i n  1953, provision was ma& f o r  assembling and publish- 

ing i n  Geological Survey professional. papers much of the technical 

dsta already accumulated, and for  carrying out additional f i e l d  work 

on special problems as needed t o  complete these reports. 

An annotated bibliography of references relat ing t o  petroleum 

snd o i l  shale i n  Alaska i n  pub1ica;tions of the Geological. Survey is 

given i n  the last chapter of this report. 
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Possible petroleum provinces i n  Alaska 

On the bas is  of our present knovledge all northern Alaska, 

north of the Brooks Range, ant! several areas i n  central  and south- 

ern Alaska may be designated 8s possible petroleum provinces (pl.  

lA). Within these provinces geologic conditiow are believed t o  

be loca l ly  favorable o r  at l e a s t  possibly favorable f o r  the occur- 

rence of conmrercially s ignif icant  accumulations of petroleum. Tfie 

areas outlined as possible pe t ro lem province6 necessarily are 

generalized; some include small areas  known def in i te ly  to be geolog- 

i c a l l y  unfavorable, f o r  example areas i n  which small bodies of in- 

trusive igneous rock are exposed, and some are wbolly or  i n  part 

aLl.uviu.m-comz-ed areas i n  which the extent or  even the presence of 

favorable bedrock is  problematical. The part of A l a s k a  l e f t  un- 

patterned on plate  IIA includes l a r e  areas known def in i te ly  to  be 

ufavorable o r  impossible for -petroleum. i n  commercial ?I-uantity, 

f o r  example, the large area of schis t  and other unfavorable mta- 

naolphic rocks north and eablt of Fairbanks. The unpatterned par t  

also includes s o w  small areas tha t  axe as yet too l i t t l e  knovn 

geologically to  be classed as e i the r  favarable o r  unfavorable. 
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Conf'imd and reported indications of petroleum i n  Alaska are 

shown on plate  1B. M y  o i l  and gas seeps and shovs i n  uells are 

k n m  i n  three provinces: n o ~ h e r n  Alaska, north of the  Brooks 

Range; the  Cook Inlet Mesozoic province i n  southern Alwka;  and 
\ 

the  G u l f  of Alaska Tert iary prow-nce. O i l  shale is exposed i n  the 

Kandik province of cen t ra l  Alaska. Gas has been encountered i n  wel ls  

drilled i n  coal-bearing deposits of the  Cook I n l e t  Ter t iary province. 

Many reported indications of petroleum that e i t h e r  have not been 

checked by f i e l d  examination or  are regarded as; disproved o r  doubt- 

ful a lso  are shown on p la te  1B. On the basis of f i e l d  examination 

by the Geological Survey some reported o i l  and gas seeps are regarded 

as asproved  o r  doubtful because no indication of o i l  o r  gas was 

found o r  because the oily-appearing substance at  the l o c a l i t i e s  

described was not petroleum o i l .  A f e w  reported indications are 

classed as doubtful because the  locations are i n  areas where the  

geology i s  P a a m  to be unfavorable fo r  pertroleurn. I n f ' l ~ b l e  gas 

found i n  seeps and w e l l s  i n  association with unconsolidated surf'icial 

deposits at some l o c a l i t i e s  is  believed t o  be marsh gas. 



su%cAmce moct f~a_v . cn t l y  rAcM:en i n  Alack& nc an InClce- 

t i on  of -p? tmlcm i s  the Irickscent C i L n  of i ron  oxirks found on 

the smface of ?ools o r  ~ 1 u r ; ~ i ~ l z  streas i n  ~ m x m ; ~  ~ L ? G  or  t i $ . .  

f l a t s ,  o r  f m d  i n  aszociotion wi+A iron-rich q)lrtny;r;. ,%ch an i-mn 

0x1 ck t"ih i a  easily i"d,-tinmched E m  ~ t r o l e u c ~  Secausc f t TTSI. 

break ur, in to  awybr rafis &en stirre<, it is  not infl.aam~%le, 

and it Sackc the charactesistk 0(~c13r of ytmlem.  OF1 fiks anc? 

[;as ckrlwd f~oaa &ca:r',w v e s t s t i o n ,  comon i n  d~";n:r areas, munc? 

the mar~ io  of balccs mi! in aszociatLo3 vlth -peat d e y x i t c ,  as well 

as o i l y  dic+,illa+,ion pmbictc cf bu_rncd coal bec?s (~krtin, 132) 

Ajl~o hbve 'been rAcwen fo r  petrolem. intTicsthons. 

For the p n o s e  of mpralsinc its ?etroleun .possihlUtiec, E h s - s  

m y  b ditrided conveniently in$o three mjcr polo~c-~h;l~90~(~aphic 

regions, the southern, c a ~ t m l ,  an4 northern re~3ons.  These t h e e  

means 8z.r.e descdbed in senszmte cba?t;ere, each of ~itt?ich. irc1uc7.e:: 

a lint of the li~,.trslJ;ire cite+. of the mferenccc cite(: a:- 

included also in tho annotate6 3 5 3 l i o p n h y  of TJ, S. Geolo~ ice l  Bmey 

-publtlcations ou s t r o l e ~ r r :  md oil shale in U s l a ,  which constittrtec 

t b s  la& cheptcr of this report,. 3-c miters are in&hted t o  m y  

peolo@sts i n  the A L a d s ~ n  Geo1ar:y Emnc'? of the Geological S m y  

for hemtofore unpubllshe?. infomation bearing on petrolem i n  

ELLAska., ernt? also f o r  m y  helpful swRR-eEtion~ m d  editorial  c m m t  

received dtwfnt: t h e  pmp~ra t ion  of t h i s  reyrt. 
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,- - so- ALASKA 

BY 

Don J. Miller 

General description 

Southern Alaska, as here defined, includes the arcuate mountain 

chain forrued by the  Alaska and Aleutian Range8 and the Ment~sta- 

Nutzotin Mountains, the  coastal  range and valley area t o  the south, 

and the  southeastern Alaska "panhandlett. This region, having an 

area of 185,000 square miles, i s  the most rugged and psedoxninantly 

mountainous physiographic province of Alaska and is designated the  

Pacif ic  Mountain System. b u n t  McYJnley i n  the  Alaska Range, r i s ing  

t o  an a l t i t ude  of 20,330 f e e t ,  in the  highest peak of the  North 

American continent. Large areas i n  the Alaska Range and the  Chugach, 

Wrangell and St .  Elias Mountains l i e  above 10,000 f ee t .  The only 

extensive areas of r e l a t i ve ly  lov relief '  are (1) the  Cook Inlet- 

Susitna-Matanuska lowland area, (2) the Copper River basin-Chitina 

Valley area between the  arcua-te mountain chains of the Al.ask~-Aleutian 

Ranges and the Chugach-Kenai Yowtains, and (3)  the  coastal  l w l s n d  

that borders t he  Gulf of Alaska from the  Copper River southeastward 

to Icy Point.+ Rivers draining the  southern Alaska region flow i n t o  

t h e  Pszcific Ocean, i n t o  Br i s to l  Bay, and in to  the  Bering ,Sea by vay 

of the Yukon and Kuskokwim Rivers. The region has some of the  largeat  

remining i c e  f i e l d s  of the North American continent. 



,/ 

The coastal ranges ant! vslleys bordering the Gulf of Alaska, 

the southeastern mrg$n of t h e  A l ~ s k a  Peninsula, a d  8 narrow coastal 

s t r i p  extenddng in to  southeastern Alaska comprise a geologic belt tha t  

i s  coxcpartsble i n  many aspects of i t s  geologic his tory t o  the coast 

range and valley province of western United States. nis belt in- 

cludes t w o  geologic provinces, the Cook met bkeozoic province and 

the Gulf of Alaska Tertiary province, parts of which are considered 

to be favorable for the occurrence of petroleum and to  offer  the most 

promising poss ib i l i t ies  f o r  the development of o i l  and gas f i e lds  i n  

southern Alaska, 

The Alsska Range and the adjacent T e e e t n a ,  Wrangell, and 

Mentasta-Nutzotin Muntains, the Aleutian Range, t h e  interior part 

of t h e  St. Elias Muntains, and the Bri t ish Columbia Coast R a n g e  i n  

southeastern Alaska constitute 8 second belt tha t  i s  geologically analo- 

gous i n  eone ways to t h e  Siema-Cascade be l t  of western United States. 

Because of its cdhplicated s t r u c t m  and -ge areas of metamorphic 

and igneous rocks much of this belt i s  unfavorable for the occurrence 

of petroleum i n  commercial quantity. This be l t  does, hatever, include 

four areas tha t  may be classed as geologically possible f o r  petroletun. 



This chapter includes a review of the history of petroleum 

exploration i n  southern Alaska ,  a s u m m y  of *Ae depositional and 

tectonic h i s tory  of the  southern W I a  region, a br ie f  description 

of the geology of the  pr incipal  tectonic elements, and a more 

detai led description of areas t h a t  are regarded as possible petrol-  

eum provinces. Information on petroleum exploration through 1920 

was taken mainly f m m  the  preliminary report on petroleum i n  Alaska 

by G.  C. Martin (1921). The discussion of the  history of sedimentation 

and deformation i n  southern Alaska i s  based la rge ly  on a p e l i d n a r y  

draft prepared by Payne and on Ma chart summarizing the  Mesozoic 

and Cenozoic tectonic  hia tory of Alaska (~ayne,  1955) . AcknowleMe- 

ment i s  due f o r  unpublished information contributed by G. D. m e r l e i n  

on the Heceta Island area, by A-bur Gmntz on the ??elchina m a ,  

and by A. S. Keller on the Xlmishak and Chimk d i s t r i c t s .  

Petroleum emlora t ion  

. 
The effort t o  explore and develop the petroleum resources of 

Alaska be~an i n  the  southern r e ~ i o n .  Surface indications of petroleum 

were found f i r s t ,  and p m d  t o  be most abundant and vldespread, i n  

the  Chinitna, Kanatak, Katalla,  and Yakataga d i s t r i c t s  on the south 

coast. These d i s t r i c t s ,  being more easily accessible and more favor- 

ably located with respect t o  po ten t ia l  markets than other lraown o r  

possibly pe t ro l i femus  areas of Alaska, were natural ly  t h e  most at- 

t r ac t ive  f o r  exploration. Until  1945 exploration by drflling was 

confined almost e n t i r e l y  t o  the  south coast of Alaska. 

F' 

21 



r 
O i l  and gas seep i n  the Iniskin Peninsula area of the Chiinitna 

d i s t r i c t  (p l .  l~), on the west shore of Cook Inlet, were discovered 

by the Russlcrns about 1853, and samples of the oil were collected i n  

182. A description published i n  1369 of o i l  seeps "near Katm8iN 

probably referred to the belt of o i l  anCa gas seeps i n  the Kanatak 

Blstr lct  on the Alaska Peninsula. O i l  and gas seeps i n  two b e l t s  

bordering the Gulf of Alaska, one in the K a t a l l a  district and one i n  

the  Yakataqa district ,  we= discovered about 1896. Staking of claim 

i n  the v i c in i ty  of the o i l  and gas seeps on the Iniskin Peninsula i n  

1332 by a prospector named Edelmm i s  the ear l iea t  known effort ta 

develop the petroleum resources of Alaska. meee claims were abandoned 

but in 18% claims we=e stalked w a i n  on the  l a s k i n  Peninsula and man: 

clam were st@-ed a l s o  i n  the Katalla and Yakataga di s t r i c t s .  Drill- 

ing began near the discovery o i l  seeps i n  the K a W a  a s t r i c t  in 

1931, and W&S continued intermittently in  tNs district unt i l  1932. 

Several, shallow wells were drilled also on the  Iniskin Peninsula and 

in  the Kanatak district  during Alaska's first period of oil activity, 

wkich en&d i n  1 ~ $ .  



,' Passage of the o i l  and gas leming act i n  February 1920 resulted 

i n  renewed ac t iv i ty  i n  all the Paown p e t r o l i f e m  districts of 

southern Alaska. Some at tent lon was @ven also t o  other areas where 

indications of petroleum were not Faawn or,  i f  reported, had not been 

confirmed, notably the Chi&k d i s t r i c t  on the Alaska ,Peninsula, i n  

the v ic in i ty  of Anchor- and at other localities i n  the Cook Inlet-  

Susitna valley area, and i n  t h e  vicinity of Killisnoo on Admiralty 

Island i n  southeastern Alaska. Several wells were dr i l l ed  i n  -the 

KanaW. d l s t r i c t  between 1923 and 1326, the first such exploration 

undertaken i n  Alaska by major o i l  companies. The first test well 

i n  the  Ilakatqa cU8tric-t vas dr i l led  during 1926 and 192'7. A w e l l  

reportedly d r i l l ed  t o  shallow depth i n  search of o i l  on the outskir ts  

of Anchorage i n  1920-1921 is recorded i n  the name " O i l  Well Road". 

During the period 1926-1930 a test well was drilled near Chicksloan 

i n  the Wtanuska VaUey. 

Exploration act iv i ty  i n  southern Alaska dwindled gradmiLIy durine 

t5e late twenties and esrly t h i r t i e s ,  and was a t  a standstill when 

the Katalla f i e l d  was closed down as the result of a fire lute in 

1933. This event may appmpzdately be taken 8s  mrking the end of 

the f'irst phase of exploration f o r  o i l  i n  southern Alaska, during 

a i c h  about 63 weus with an agpwte footage of about 63,000 feet 

were drilled by the cable-tool method. ,%st of these wells were 

locate& on o r  near sWace indications of petroleum; the deepest 

was 5,034 fee t  and only one other wU. was deeper than 2, kO0 fee t  . 



Field geologic investigations were resumed i n  coastal areas of 

southern Alaska by o i l  companies during the  mlddle arid l a t e  t h i r t i e s .  

Between 1938 and 19443 two deep test wells, one on the Iniskin 

Peninsula and one i n  the  Kan~taL, d i s t r i c t ,  were dri l led w i t h  ro ta ry  

equipment at sites selected on the basis of' surface geo1ogi.c mapping. 

Failure of these wells t o  obtain o i l  i n  commercial mount, coupled 

with the war-imposed r e s t r i c t i ons  a d  the  withdraval f r o m  leasing of 

public land i n  the  known pe t ro l i femus  meas of southern Alaska from 

1943 t o  1946, again resul ted i n  cessation of exploration a c t i v i t y  by 

private companies o r  individuals. 

In te res t  i n  t he  petmleum p o s s i b i l i t i e s  was heightened by the  

enormously increased consumption of p e t r o l e u m  products i n  Alaska dur- 

ing, and after the  war.  Geologic f i e l d  s tudies  of southern Alaskan  

areas were resumed by major o i l  conpanits i n  194-8, and f r o m  1951 t o  

1955 increased s+xadily i n  scope and i n  the  number of companies 

involved. I n  1954 the  seismograph was employed f o r  t he  f i r s t  time 

i n  the  aearch f o r  petroleum i n  southern Alaska .  k m l n g  a c t i v i t y  

was msumed on a small scale after the  withdrawn lands were restored 

late i n  l*, and increased markecuy i n  1.950. During that year more 

than 450 individ.Ws,  cooperating as the  ' northern Development Conpany, 

applied for leases covering a t r a c t  04 nearly a million acres i n  the  

Katalla and Yairataga d i s t r i c t s .  By the end of lB5 o i l  and gas leases 

o r  prospecting pennits i n  e f f ec t  o r  i n  the  stage of application, cover- 

ed er nearly continuous belt along the G u l f  of Alaska between the  Copper 

River and Cape Fairweather, nearly one-half of the  lowland area on the 
r -  

Ken& Peninsula, and o ther  widely scat tered a r e ~  on Cook Inlet md 

i n  tbe  valleys of the Susitna md hta?uska Rivers, in. the flelchina 

d i s t r i c t .  and on %he Alaska P??irr1.~~a. 
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r In 1953 one w e l l  vas started i n  the Tlelchina district .  In 

1954 drilling was continued at this site, a veU was s ta r ted  on 

the Iniskin Peninsula, and one well was completed and abandoned and 

rr second well started i n  the Yakataga dietrict.  A well also was 

s tar ted  late i n  1954 near Eouston on the esstern margin of the 

-it= Valley, where flows of gas and saline water were encounter- 

ed i n  two diamond drill holes put down i n  1951 and 1952 by the 

United States Bureau of Mnes i n  the course of exploration for coal 

deposits. During, 1955 drilling continued on wells i n  the Nelchina 

district, on the In i sk in  Peninsula tmd mar Houston. The second 

veU. i n  the Yaka- d i s t r i c t  r&s completed and abandoned, and one 

well was d3ellled on the west shore of Knik Arm. 

auzcing the second phase of petroleum exploration in southern 

Alaska, beginning in  the mid-thirties, five w e l l s  were dzilled and 

dril l ing uas suspnded st the end of 1955 but possibly not completed 

on three oth.er wells. Rotary equipment was used to  drill all but 

one of these wel ls.  The total footage drilled from 1936 through 1955 

was 50,026 feet. The deepest w e l l  was 10,013 feet. 



History of sedimentation and deformation 

Sedimentary m k s  representing the Ordovician and all younger 

geologic systems have been ident if ied i n  southern Alash. BipJlly 

naetarno2phosed rocks that underlie llaleozoic and younger sedimentary 

rocks in the eastern Alaska Range a2.e correlated Kith the Birch 

Creek 8chLst of Precsmbrian age, and Precambrian sed,imentary r o c k s  

may also  be repmsented i n  the highly metsmorphosed basal part of 

the stratigraphic sequence in southeastern Alaaka. Major omgenies 

that affected the southern Uaska region occurred in Late Ordovician, 

W e  Silurian or Fmly Devonian, Jurassic, Early Cretaceous, early 

Tertiary, and late Tertiary and Quaternary times. The Jurassic, 

Early Cretaceous, and early Tertiary omgenies were sc-lied by 

extensive igneous intrusion and mineralization. 

The tectonic eleme~ts discussed b l o w  are shown on plate 2. 



,- - Paleozoic h i s tory  

The m L , s  of all Paleozoic systems excepting the Cambrian are 

k a m  i n  southern Alaska, and include rocks of mrullne sedimentary 

origin. This Paleozoic sequence const i tutes  a p a t  thickness of 

rocks representing deposition i n  a broad magmatic geo6yncUna.l belt ,  

the  history of which i s  not known i n  de t a i l .  Paleozoic rocks are 
a__ 

extensively exposed i n  southeaster2 Alaska, principal ly  i n  the area 

of the Prince of Wales gemt ic l ine .  I n  the  rest of sou then  Alaska 

nuch of the Paleozoic sequence has been obl i te ra ted  by Mesozoic and 

Cf:noznic sedimentation, orogenies, and intrusions.  Paleozoic rocks 

e exposed locally i n  an t l c l i no r i a  and upfaulted bloclcs i n  t h e  

Alaska Range; i n  the  northern part of the  Aleutian Range and i n  the 

Talkeettla and Wrangell Mountains of the  Talkeetna @anticline,  

where they have been extensively covered by Cenozoic lavas and intrud- 

ed by k s o z o i c  and Cenozoic igneous rocks; and in the part of the 

Seldcwla geanticline lying south of the Chitins Valley. 

Lower and Middle Ordovician roccs , including marine graywacke , 
slate, chert and volcanic rocks, are exposed on KuLu Island and on 

Prince of Wales Island and neiffhboring islands i n  southeas-tern Alaska. 

They are at l e a s t  3,000 f e e t  th ick i n  the  area of E l  Capitan Passage 

and may be much th icker  elsewhere. Deposits of Usbestone and ehale of 

B6dd.I-e Ordovician age occur locally i n  the western part of the Alaska 

Range and are at least 2,000 f e e t  thick. Despite the  r e s t r i c t ed  outcrop 

areas that have been =ported, Ordovician racks probably were deposited 

widely in oouthern Alaska. A Late Ordovician orogeny is knuvn t o  have 
< - 

occurred i n  southeastern Alaska, but there is no record of int rusive 

ac t iv i ty .  
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Although Si lur ian rocks are known only i n  southeastern Alaska, 

they probably were d e p o ~ i t e d  and may be represented a t  depth elsewhere 

i n  southern Alaska. They are r .om t o  be exposed on Prince of Wales 

and adjacent islands and t o  the nor th  i n  the area of Glacier Bay. 

These occurrences may be part of a b e l t  of Si lur ian sedimentary rocks 

extending throughout much of the  area of the Prince of Wales geanti- 

c l ine .  The S i lur ian  sequence, possibly 16,000 f e e t  th ick loca l ly ,  

includes three parts. The lower part consis ts  of marine pywacke ,  

conglomerate, volcanic rocks, and some limestone. The middle part ,  

l oca l ly  as much as 8,000 f e e t  thick,  i s  predominantly pure limestone 

which contains thick lenses of conglomerate, breccia, and graywscke 

derived i n  part from the  limestone. The upper part consis ts  of red 

beds, g r a v k e ,  and limestone. Limestone of the  middle part and 

sandstone of the  upper part l oca l ly  are impregnated with a black 

organic substance. 

I n  southeastern Alaska there  i s  evidence of a second Ftdeozoic 

omgeny, i n  Late Si lur ian o r  Early Devonian time. The nonmarine red 

beds of the upper part of the Si lur ian may r e f l e c t  the beginning of 

movement. Although the Si lur ian strata i n  the area of Heceta Island 

were  affected by t h i s  orogeny, they are anomalous i n  t h a t  they are 

not as strongly deformed as rocks of Si lur ian to Cretaceous age i n  

adjacent areas i n  southeastern Alaska. 
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In  southeastern Alaska Middle E U I ~  Upper Devonian rocks, having 

a maximum thickness of at  l eae t  10,000 f e e t ,  comprise marine volcan- 

i c  rocks, limestone, cher t ,  slate, and some graywacke and conglomer- 

ate. Middle Devonian limestone, marble, calcareous sch i s t ,  and 

gmywacke, a6 w e l l  as volcanic rocks i n  the  form of greenstone sch is t ,  

occur l oca l ly  i n  thicknesses of a t  least 7,000 feet i n  the  Alaska 

and Aleutian Ranges and i n  the eastern part of the  Wrangell Mountains. 

Rocks of Mississippian and Permian age a re  exposed extensively 

i n  a broad b e l t  i n  t h e  Chitins \kLley and adJacent area,  i n  the  

Wrangell, Nutzotin, and e n t a s t a  Mountains and westward i n  the  Alaska 

Range, and i n  scat tered small areas i n  southeas ten  Alaska. In  the 

Ch-itna Valley-WrangeU Mountain area the  Mississippian sequence 

includes not less than 6,500 f e e t  of slate and schist loca l ly  associ- 

ated with minor amounts of a l te red  limestone and volcanic rock.8, 

and t h e  Permian sequence includes several  thousand f e e t  of volcanic 

rocks interbedded with limestone and c l a s t i c  sedimentary rocks, 

succeeded by 5,000 t o  6,000 feet of lava flows a t  l e a s t  i n  large 

part of Pewan age. Mississippian rocks i n  southeastern Alaska in-  

clude l imetone, cher t ,  quar tz i te ,  sandstone, and some conglomerate. 

The P e d a n  sequence i n  t h i s  area consis ts  of volcanic mcks in te r -  

bedded with limestone, cher t ,  conglomerate, sandstone, and shale. 

Rocks of Pennsylvanian age are known i n  southeastern Alaska by 

fossil-bearing marine limestone on one SBM%I~ island,  but rocks of 

this age have not been posi t ively iden t i f ied  anywhere else i n  south- 

ern Alesks. 



Definite evidence f o r  strong orogenlc movement i s  lacking i n  the 

Middle Devonfan t o  Early Mesozoic rocks of southern Alaska. The 

apparent absence of sedimentary rocks representing most of Pennsylvanian 

and all of Early and Middle Tr iass ic  t i m e ,  as w e l l  as other  local 

s t ra t ig raphic  discont inui t iee ,  do s lggest ,  however, u p l i f t  and erosion. 

Mesozoic and Paleocene history 

U p p e r  Triassic and Lower Jurass ic  rocks probably were deposited 

over much of southern Alaska .  Kmnm outcmp amas of Upper T r i m s i c  

rocks are small bu t  widely dlstribnted. The Upper Triass ic  rocks 

a m  a few thousand f e e t  thick an6. include marine volcanic mcks, 

th ick un i t s  of l i ~ c t o n e ,  chert, shale and a r g i l l i t e ,  and l e s s e r  

mounts of sandstone and conglomerate. Lower Jurass ic  rocks, consist-  

ing of several thousand feet of marine and nonmsrine volcanic rocks 

vith interbedded shale,  sandstone and limestone, a2.e extensively 

exposed around $he margin of t h e  Cook I n l e t  basin and i n  the  Mata- 

nuska Valley-Nelchina &-a. The Lcrver Jurass ic  may a l so  be represented 

i n  the undifferentiated sequences of p e n s t o n e ,  slate, and g r a y m c k e  

' on Kodiak Island, Prince Wflliam %und, and i n  s o u t h e ~ s t e n  Alaska. 

Upper Triass ic  limestohe exposed or, the  Alaska Peninsula reportedly 

is getrol i ferous ,  



/- Beginning i n  Ydddle Jurassic time southern Alaska became di f fe r -  

en t ia ted  in to  geant lc l inal  and geosynclinal b e l t s  that pers is ted 

throughout the  remainder of Mesozoic time (pl .  2) and are re f lec ted  

i n  t h e  present dis t r ibu t ion  of mountain chains and of rocks of simi- 

lar age and l i thology i n  arcuate belts about the  6ulf of Alaska, 

Middle and Upper Jurassic  marine c l a s t i c  sedimentary rocks t o t a l i ng  

15,000 t o  20,000 feet were deposited i n  the Mtanuska geosyncline. 

Many indications of petroleum are known i n  these rocks i n  the Kana- 

and Chinitna districts. Middle J U T ~ R S ~ C  marine sedimentation i n  t h e  

Alaska Range geosyncline is  represented by 3,000 f e e t  o r  more of 

sandstone, congJomerate, slate, and rr f e w  beds of limestone, exposed 

in t h e  valleys of the Skwenthe~ and Yentna Rivers. Fossi ls  of Late 

Jurassic  age have been ident i f ied  i n  shKly o r  s l a t y  rocks at loca l i -  

t i e s  on Admiralty, Kupreanof, and Gravina Islands i n  southeastern 

Alaska. Mddle and Late Jurassic  deposition may be represented else- 

where i n  southeastern Alaska, and a l so  i n  the belt of greenstone- 

g r a p c k e - s l a t e  rocks bodeying the Gulf of Alaska. 



, - 
Deposition i n  t h e  Alaska Range geosyncline during the early 

part of the  Cretaceous (~~eocomian) i s  represented by s e v e d  thousand 

f e e t  of marine s l a t e  and graywacke i n  the cent ra l  and western part 

of the Alaska R a n g e ,  and by similar rocks i n  the Nutzotin Mountains. 

Deposits of t h i s  age but of q d t e  di f fe ren t  l i thology i n  the Matanuska 

geosyncline include 800 f e e t  of arenaceous limestone i n  the  Berendeen 

Bey area of the Alaska Peninsula and 780 f e e t  t o  1,175 f e e t  of marine 

linmstone, sandstone, shale,  and conglomerate i n  the  Nelchina srea 

on the southeast flank of the Talkeetna Mountains. Rocks of N e o c d a n  

age have been ident i f ied  i n  the Seymour geospc l ine  and i n  the  coastal  

b e l t  of Mesozoic rocks i n  southeastern Alaska, and may be pmsent e lse-  

where i n  the  greenstone-graywscke-slate b e l t  bordering the  Gulf of Alaska. 

The middle part of the Cretaceous (Albian-~enomanian) probably is  

represented i n  the  Alaska Range geosyncline by several  thousand f e e t  

of nonmrvine sandstone, conglomerate, shale, and some lava. The age 

assignment of these rocks is based on f o s s i l  p lants  and s t ra t igraphic  

relationships.  .Several thousand f e e t  of marine claratic sediments i n  

the  eastern part of the Chitina Valley are of Albian age, and deposition 

f a r the r  ves t  i n  the area of the  Matanuska geosyncline during Albian 

time is indicated by f o s s i l s  of ea r ly  Albian age found i n  reworked con- 

c r e t i o n ~  i n  the  basal Upper Cretaceous beds of the Nelchina area (Arthur 

Grantz, personal communication, 1955). Two coarse c l a s t i c  formstions 

i n  the  mtanuska geosyncline - the marine Kotsim conqJomerate i n  the 

vestern part of the Chitina Valley a?d the  ncnmarine Arkose Ridge f o m  
t ion  i n  the  Wtanuska Valley - are t en ta t ive lg  assigned t o  the  Albian- 
Cenomanian stage of sedimentation by Wyne (Tq75). lnlay and Reeside 
(1954, p. 2 3 ) ,  on ind i rec t  prileontologic evLdence, have correlated 

r 

the  Kotsina conclomerate with the  basal Upper Cretaceous (~on iac l an )  
beds of the  Tlclchins area and eastem Chi%ina Valley. A conpJomerate- 
graywacke seqwnce unconfomably over1;ving a p e n s t o n e  sequencp i n  
Frince W i l l i c u n  Eound may be of U~ian-CezlommIan age. 
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Sedimentary rocks of the upper part of the Cretaceous svAtem 

( ~ o n i a c i a n  through CBmprrnian o r  younger) are widespread i n  the 

Mstanusks geosyncline, being represented i n  the  area of the Chitina 

Valley westward t o  the  eastern part  of the  Matanuska Valley by e 

lower uni t  of marine sandstone and congJomrate a few hundred to  

possibly as much a8 2,500 feet thick,  and an upper un i t  of rmarine 

shale with minor ssndstone as much as 8,000 feet thick; i n  the  north- 

ern part of the  Alaska Peninsula by 2,000 feet o r  more of marine si l t-  

stone and sandstone; and i n  the  southwestern part; of the Alaska Penin- 

sula by 800 feet t o  1,600 feet o r  more  of marine and nomarine sand- 

stone, shale, congJonrerate, and coal. The bulk of the t h i c k  sequence 

of marine slate and graywacke i n  the  Chwach Mountain geosyncline 

probably i s  of Coniacian o r  youwer Cretaceous age. Deposits of 

t h i s  age may be represented i n  the Alaska Ranm geosyncline by non- 

marine tuff and c l a s t l c  sedimentary rocks t h a t  l i e  unconformably on 

nomarine sedimentary rocks tentatively assigned t o  the  middle part 

of the Cretaceous. 



In the  Matanuska Valley the  e m l i e s t  Tertisry deposits appear t o  

be mom closely m l a t e d  structur?d.lp t o  the  Mesozoic sequence than t o  

younger 'I'ertiary strata. Hem the Upper Cretaceolrs rocks am overlain 

with approximate s t ruc tura l  conformity by a nonmarine sequence t h a t  con- 

t a i n s  a f l o r a  of ea r ly  Ter t iary age. This sequence, consist inq of 

shale, sandstone, congJomerste, and coal with a maximm thickness of 

nearly 7,000 f e e t ,  is  ten ta t ive ly  assigned to the Paleocene epoch and 

i s  considered by Payne (1955) to  represent the  closing phase of sedi- 

mentation i n  the  Wtanuska geosyncline. '.The Paleocene m y  be repre- 

sented a l so  i n  several  areas marginal t o  the  Gulf of Alaska by uafossil-  

i f e m u s  marine and nonmarine sequences t h a t  are similar l o  l i tho logic  

charsc te r i s t ics  to sequences knuwn t o  be of Ter t iary age, but are more 

h i m y  deformed. 

S m r y  of Mesozoic-Paleocene deformation.--Differentiation of 

t he  southern Alaska region in to  g e m t i c l i n a l  and geosynclinal belts 

vas i n i t i a t e d  by an orogeny that begtan i n  latest Early Jurwsic o r  

e a r l i e s t  Middle Jurass ic  time and nay have continued in to  e a r l i e s t  

Cretaceous time. Four phases of the Jurassic-Cretaceous ( ? )  orowny-- 

latest Toarcian-earliest Bajocian, late Rathonian-early CaLlovian, 

late Callovian, and Portlandim-Berriseisn-- are indicated by uncon- 

foxmities i n  the  Jurassic-Lower Cretaceous sequence i n  the  area of 

the Matanuska geosyncline. Widespread intrusive a c t i v i t y  beginning 

i n  Middle Jurassic  time and continuing i n t o  Late Jurass ic  t i m e  result- 

ed i n  extensive mineralization and emplacement of igneous bodies of 

bathol i thic  s ize ,  notably i n  8outheas.t;ern Alaska and i n  the  area of 
- .  

the Talkeetna geanticline.  
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Another major oroqeny I.n Early Cretaceous time ( l a t e  Neocomian 

and Aptisn) msu l t ed  i n  intense deformation. f h h e r  bathol i thic  

intrusion and mineralization, and erosion of the  sedimentary sequence 

in the Alaska Rsvlge  and Seymour geosynclines, and i n  minor deformation 

and erosion i n  the  area of the  Matanuska geosyncline. An unconfformfty 

between a p e n s t o n e  sequence and an overlying conglomerate-grapacke 

sequence i n  the Prince William sound s e a  possibly represents u p l i f t  

during t h i s  orogeny of a ~ . e a n t i c l i n a l  b e l t  bordering the present G u l f  

of Alaska. .Sedimentary rocks of Aptian age hsve no t  been ident i f ied  

anywhere i n  southern Alaska. 

A late Cenomanian orogeny recognized i n  northern Alaska may be 

represented by an mconformity i n  nonmarine depos-its of the Alaska 

Range geosyncline. Moderate deformation i n  the  area of the Matanuske 

geosyncline i n  Cenomanian-2hmnian time i s  indicated by t h e  apparent 

absence of beds of t h i s  age and by unconformable overlap of beds of 

Confsnian a p 9  onto Wwer Cretaceous, Jurassic, and Upper Triass ic  

beds. Deformation i n  the  major geosynclinal belts of southern Illaska 

i n  later Cretaceous time probably was minor, but u p l i f t  and erooion 
C 

am! indicated by the apparent lack of,sedimentary rocks of l a t e r  Maestrich- 

tian or Danian age. 



A third major orogeny, representing the  first phase of the Laramide 

orogeny, resulted i n  strong regional deTormation and fur ther  int rusive 

a c t i v i t y  over much of southern Alsska. Deforazetion of the  Chugach 

Mountan b e l t  of geosynclinal sedimentary deposits  is believed t o  have 

taken place la rge ly  during th is  orogeny. Deformation was gentle i n  

the southwestern part of the  Matanuska geosyncline, the  orogeny being 

marked there  mainly by u p l i f t  and by the i n i t i a t i o n  of volcanic ac t i -  

vity. Payne (1955) has t en ta t ive ly  placed this orogeny a t  the close 

of Paleocene time, mainly on t h e  baslrs of s t ruc tura l  relationships 

observed i n  the  late Mesozoic-early Ter t ia ry  sequence i n  the lower 

Mtanuska Valley area of the h tanuska  geosyncline. I n  t h i s  area 

the e a r l i e s t  Ter t iary sedimentary deposits ,  inferrod t o  be Paleocene 

i n  age, rest with approximate s t ruc tura l  conformity on Upper Cretaceous 

rocks but are overlain with marked angular discordance by less defonned 

sedimentary deposits of Ebcene o r  l a t e r  Ter t ia ry  age. Other geologist 

have dated t h i s  orogeny as lstest Cretaceous o r  emliest Tertiary 

because at many placeei i n  southern Alaska the  e a r l i e s t  Ter t iary deposits, 

e i t h e r  known to be o r  generally considered to be of Facene age, rest 

unconform&bly on more highly deformed rocks of Ute Cretaceous age. 



post-Paleocene ( ? ) Cenozoic h i s tory  

Nonmarine coal-bearing sedFmentary rocks of knom o r  probable 

m e n e  age, t o t a l i ng  a few thousand f e e t ,  are exposed i n  the area of 

the Shelikof trough and i ts  extensions northward and northeastuard 

in to  the present area of the Susitna and Mtsnuska Valleys. b v a  

flow, t u f f ,  and agglomerate interbedded with these sedimentary 

rocks i n  the southern part of the  Shelikof trough record the e a r l i e s t  

phase of vwlcanlc ac t iv i ty ,  which has continued intermit tent ly  t o  

the present time in t he  Aleutian Range and the  WrangeU. Mountains. 

Fossil iferaus marine strata of Facene and Late Ter t ia ry  age are 

exposed i n  small areas near the  southwer~tern end of the  Alaska Pen- 

insula, but de f in i t e  evidence t h a t  m i n e  deposition extended farther 

northeast i n  the  Shelikof trough during Ter t ia ry  time has not been 

found, Moumarine sedimentary mcks of probable Eocene age, i n  part 

coal-bearing end at sonae l o c a l i t i e s  interbedded with o r  overlain by 

volcanic rocks, are exposed i n  and near the margin of the Copper 

R i v e r  bsein, i n  the  eastern Wrangell Muntaine, and i n  t he  area of 

the Admiralty trough in southeastern Alaska. 



Deposition i n  the Yakstwa geospc l ine  during the  last important 

m r i n e  invasion of t h e  present land area of southern Alaska  is regre- 

sented by Eocene msrine and nonmarine strata succeeded by Oligocene, 

Miocene, and Pliocene marine s t r a t a ,  t o t a l i ng  at l e a s t  25,000 fee t .  

Many o i l  and gas seeps are known i n  t h i s  b e l t  of sedimentary rocks,  

which const i tutes  the  Gulf of Alaska Tertiary province. The presence 

of ea r ly  Tertiary nonmarine sedimentary rocks on the Kodiak Islands, 

rand of l a t e  Tertiary o r  early Quaternary marine sequences on the 

Kodiak and Tr in i ty  Islands and on Middleton Island indicates probable 

continuity of the Ter t ia ry  b e l t  i n  the  Piddleton Shelf and a t  least 

the northern part of the Sh-in Shelf .  

FZocene deposits i n  the  area of the  LShelikof t m w h  vere gently, 

and loca l ly  strongly, deformed during Oligocene o r  Miocene t h e .  

Much of southern Alaska probably was reduced t o  an area of low r e l i e f  

during o r  foll&.ng t h i s  late p W e  of t h e  Larramide orogeny. The 

orogeny beginning, i n  Pliocene time, and continuing t o  the g e s e n t ,  

resulted i n  strong differentl .al  u p l i f t  and fau l t ing  throug;hout south- 

ern Alaska. Folding was strong loca l ly  i n  the area of the Yakataga 

geosyncllne, but gentle elsewhere i n  the southern Alaska region 

except adjacent t o  major fau l t s .  



A subtropical t o  temperate climate i n  the present area of south- 

ern Alaska during ea r ly  Tertiary time is indicated by the Paleocene(?) 

and Eocene f o s s i l  f l o r a  i n  the widely dis t r ibu ted  n o m i n e  deposits, 

and by the FCcene t o  late Oligocene or  e a r l y  Miocene invertebrate 

fauna i n  marine deposits of the Ytrkataga geosyncline and southwestern 

part of the Shelikof trough. Colder climate and accompanying l oca l  

-pJaciation beginning i n  middle o r  late Miocene t h e  is indicated by 

the marine invertebrate f ~ m  and by marine glacial deposits i n  the  

area of the Yakataga geosyacline. A t  the  time of maxinnm glaciat ion 

d ~ r i n g  the Pleistocene most of the  southern A l a s k a  region probably 

wa6 covered by ice .  I n  part of the coastal region boflering the 

Gulf of Alaska on the  northeast, hmver ,  the  g lac ie rs  m y  have been 

l i t t l e  more extensive than they were during the past f e w  centuries. 

C e o l o a ~  of tectonic  elements 

Coast Mountains geanticline 

Igneous rocks of the  Jurassic-Cretaceous bathol i thic  i n t rmions  

predominate i n  the  Alaskan part of the  Coast Mountains ~ e a n t i c l i n e  

(pl .  2) .  Bedded rocks are r e s t r i c t ed  almost e n t i r e l y  t o  a n a m  

belt along the southwest flank of the g e m t i c l i n a l  trend. They 

consis t  of in tensely metamorphosed volcanic rocks, c l a s t l c  sedi- 

mentary rocks, and some limestone, mostly of Paleozoic age. !he 

area of this @antic l ine is unfavorable f o r  petroleum. 



Alaska Range geosyncline 

Psleozoic and Mesozoic sedimentary rocks i n  considerable thick- 

ness are exposed i n  the Alaska Range geoeyncline, including the 

Nutzotin segment. These rocks are generally unfavorable f o r  petroleum, 

hawever, because they are int@nsely deformed, are intruded by igneous 

bodies, and are thermally and dynamically metamorphosed. !!!he youngest 

deposit6 of this geosyncline, the Cantwell formation i n  the Alaska 

Range and equivalent strata of the middle and upper part of the 

Cretaceous i n  the Nutzotin segment, although locally only moderately 

deformed and l i t t l e  altered, are nomarine. No indications of petro- 

leum i n  these rocks have been reported. 

Seymour geosyncline 

In t he  area of the Seymour geosyncline are exposed Triassic and 

Jurassic slate, ~p'aywacke md other marine sedimentary rocks i n t e r -  

bedded with volcanic rocks, also Lower Cretaceous marine s l a t e  and 

pyrJecke with minor amounts of conglomerate, calcareous sandstone, 

and impure limestone. Sedimentasy rocks of this geoapcllne have 

undergone metanaorphim and deformation to the extent tha t  they art 

believed ta be unfavorable f o r  petroleum. 



Talkeetna geanticline 

Igneous rocks predominate i n  this gesnt ic l inal  be l t .  Batholiths 

enplaced during the  Jurassic-Cretaceous omgenies form much of t he  

TaUteetna MounWn mass and the central and northern part of the 

Aleutian Range. 'She vestern and cen t ra l  part of the  Wranmll Eroun- 

tains, and also the  highest peak6 in the  northern prt of the Aleut- 

isn Range have been b u i l t  up by Cenozoic volcantc ac t iv i ty .  Volcanic 

rocks of Paleozoic age are exposed along the t rend of the  Talkeetna 

gemt i c l ine  i n  i so la ted  hills t h a t  protrude from the alluvium i n  the 

northern part of the Copper River basin. Mssiss ippian and Permian 

sequences exposed i n  the  eastern Wrangell %untains contaln much 

volcanic material and are likewise unfavorable fo r  petroleum. 

Prince of Wales geanticline 

I n  the  ares of this gemt i c l ine  erre exposed sedimentary sequences 

repsesentlng a l l  the Paleozoic periods except the Cambrian, intruded 

by large bmes  of igneous rock. Each of the Paleozoic systems in- 

c3,udes limestone, senilstone, and other  marine sedimentary rocks, and 

all except the  Pennsylvmlan include volcanic rocks. Over much of the 

geanticline these rocks  are in tensely deformed and metamorphosed. The 

only m a s  of possible i n t e r e s t  for petroleum exploration are structural 

basins i n  the vfc inf ty  of Heceta Island and i n  the v i c i n i t y  of the Keku 

Islands In southeastern Alaska (pl .  U) where limestone and other marine 

eelUmentary rocks of S i lur len  and younger age are a n e o u s l y  only 

gently to mdera t e ly  deformed and Were indications of petroleum have 

been reported. These areas are described under the  section on possible 

petroleum pmvincea. 
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- Matanuska geosyncline 

I n  a belt 750 miles o r  more i n  length the  &sozoic deposits of 

the Mstanuska geosyncline m y  be favorable fo r  the  development of 

o i l  o r  gas f i e ld s .  O i l  and gas seeps and other  indications of 

petroleum are known t o  be present i n  these rocks i n  t he  Chinitna, 

Kanatak, and Chignik d i s t r i c t s ,  and have been reported a l so  at other  

l o c s U t i c s  i n  the  erea of the  Matanuska geosyncline. This b e l t ,  

designated the Cook Inlet Mesozoic province (pl .  ZA) , is  described 

i n  the section on possible petroleutll provinces. 

Seldovia geanticline 

A sequence consfsting of slate and sch i s t  with a &nor amount of 

volcanic rocks md recrysta l l ized limestone, of Mississippian q e ,  i s  

exposed i n  the  eastern part of the LSeldovla geanticline. From the  

v i c in i ty  of Klutina Lake s o u t h w e s ~  t o  the  Kodiak Islands the  bed- 

ded rocks exposed i n  this geant ic l inal  be l t  comprise Upper Triass ic  

and Lower Jurassic sequences of volcanic rocks interbedded with 

marine limestone, chert, slate, and graywacke. These sedimentary and 

volcanic rocks i n  general are in tensely deformed, are metamorphosed 

and are intruded by some large bodies and many small bodies of igneous 

rocks, and hence are unfavorable f o r  petroleum. I n  a n a r r o w  b e l t  on 

the east shore of Cook I n l e t  i n  the  v i c i n i t y  of Seldovia and Port 

Graham, hawevezt, lower Jurassic interbedded sedimentary and volcllsic 

rocks are not as in tensely deformed a s  elsewhere i n  the  area of the 
Seldovia geant,: c l ine .  \%me of the hew of marine bimestone a t  this 
l o c a l i t y  are fo s s i l i f emus .  Although t h i s  narrow belt  of bwer Jurassic 
r o c k 6  ia shown i n  the  &ma of the ,Fe'Ldovia geanticljne on p1at.c 2, it 
is more closely a l l i e d  s t r u c t w a l l y  ( i n  degree of deformation aqd a l t e r -  
a t ion)  w i t h  t h e  Pbtanustia geos:,xcline and is  included i n  the Cook Inlet 
Mesozoic prov.i,nce. 
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Chugach Mountsins geosyncline 

I n  a b e l t  extending throq$ the Chup,ach and Kenai Mountains and 

the cent& part of the Kodiak Islands the e x p s e d  rocks have remark- 

ably uniform l i tho logic  features,  consist ing of a monotonous sequence 

of thousands, possibly tens  of thousands of f e e t  of dark a r g i l l i t e  o r  
' 

slate interbedded with massive, poorly sorted sandstone of graywacke 

type. These deposits of the  Chuf~ach Mountains geosyncline are marine 

but are almost lacking i n  organic remains. Although the sequence is  

excel lent ly  exposed i n  a mountain b e l t ,  and has been studied a t  many 

l o c a l i t i e s ,  determinative f o s s i l s  have been found at  only three 

widely separated l o c a l i t i e s .  These indicate a Late Cretaceous ( l a t e  

Coniacian o r  e a r l y  Santonim) age, according t o  Imlay and Reeside 

(1954, P. a-223). 

Because of the c o e l e x  folding and lack of d i s t inc t ive  beds it 

has not been possible to determine the s t ructure  of the  slate-greywacke 

sequegce i n  de t a i l ,  but from the  prevalence of s teep dips and zones of 

shearing, I t  is  obvious t h a t  the  sequence i s  intensely folded and 

faul ted.  S la ty  cleavage has developed i n  the  argillsceous rocks at 

eaany places. Igneous bodies of small t o  moderate s i ze  a re  common, and 

the sedimentary rocks a m  charac te r i s t ica l ly  shot thmug31 with a net- 

work of quartz veinlets .  I n  s p i t e  of these unfavorable aspects, the 

area of the  Chugach Mountains geosyncline has been given some at tent ion 

88 a possible petroleum province i n  the past ,  l a rge ly  because of the  

reported petroleum indications. None of these has been confirmed. Gas 

seeps found i n  lakes and marshes i n  the  Cordova area and along the 
Alaska Railroad between Sevard and Kenai Lake are belaeved t o  be marsh 
gas f o m d  from decay of vegetation i n  the Recent lake bottom m d  
m p  sediments  artin in, lY21, p. 71). 



, 
bksozoic greenstone-qrsywacke-slate 

sequence bordering G u l f  of Alaska 

A narrow b e l t  of Mesozoic rocks bordering the  G u l f  of Alaska 

fron? the Kodiak Islands on the west t o  Baranof Island i n  southeast- 

ern Alaska i s  simllar i n  l i tho logic  charac te r i s t ics ,  s t ructure ,  and 

possibly i n  i t s  tectonic  and 6edimentationaJ. h i s tory  to the  Seldovia 

geanticlfne. F ' s e d  rocks i n  this belt are U r g e l y  slate, gray- 

vacke, and p e n s t o n e  (a l tered volcanic rocks). Fossi ls  indicat ing 

an Early Cretaceous (~alanginian) age have been found i n  a slate- 

graywacke sequence a t  two l o c a l i t i e s  i n  t h i s  belt i n  southeastern 

Alaska. Other parts of the  sequence are referred tentat ively,  on 

l i tho logic  cbaracter is t ica  and other evidence, t o  the  Lower Jurassic. 

!!?he Cretaceous and older  rocks i n  t h i s  b e l t  are reganled as unfavor- 

able f o r  petroleum because of t h e i r  complex s t ructure  and tiltera- 

t i on  due t o  dynamic and thermal metamorphic processes. 



Shelikof trough 

m e  knuwn deposits of this t m g h  include the Eocene cod-bearing 

sedimentary F0Ck.s exposed i n  and around the margin of the Cook Inlet 

basin. Also included are scattered snail. areas of similar nonmarine 

s e d b ~ n t s r y  rocks and volcanic rocks, presumably also Eocene, along 

the eastern margin of the Alaska Peninsula between Kamishak and Katmai 

Bays; the thick sequence of Tertiary n o d n e  rocks, largely of volcan- 

i c  origin, i n  the southwestern part  of the Alaska Peninsula; and small 

areas of Eocene and late Tertiary marine s t r a t a  near the southwestern 

end of the Alaska Peninsula. Inasmuch as the area of the Shelikof 

trough is largely coincident Kith the area of the Cook In le t  basin 

and southwestern part of the  Mtanuska geosyncline, the  p s s f b i l i t i e e  

f o r  petroleum i n  the Cenozoic deposits of this trough are &lacussed 

i n  the sections on the Cook Inlet Mesozoic and Tertiary provinces. 

Admiralty trough 

The deposits of this early Tertiary trough are exposed fn several 

separate areas, most of which are on Admiralty, Kupreanof, and Kuiu 

Islands. They consist of at least 1,350 fee t  of coarse sandstone and 

conglomerate with some coal beds, succeeded by about 2,500 feet of 

volcanic rocks associated w i t h  a minor m u u t  of nonmarine sediments, 

atso including 8OlE coal. Flora associated with the coal beds includes 

elements of the so-called Kenai f l o r a  which is regarded as of Eocene 

age. The beds are gently defonaed. 



I n  the  early part of t h i s  century a large number of o i l  clalms 

were staked i n  one of the  areas of coal-bearing sediments, near 

Angoon on Admiralty Island (Martin, lm, p. 73). No indications 

of petroleum are known t o  have been reported i n  t h i s  area. Because 

of t h e i r  nolunarine and predominantly volcanic nature, the Tertiary 

deposits of the Admiralty trou@l a m  not considered to be favorable 

f o r  petroleum. In the  southern part of Admiralty Island, the  eastern 

part of Kuiu Island, and the  cen t ra l  and southern part of Kupreanof 

Island, however, the  Ter t ia ry  rocks nay be underlain by more favorable 

Mesozoic and Paleozoic rock8 vhose petroleum p o s s i b i l i t i e s  are dis- 

cussed under the section on the Keku Islands area. 

Yakataga geosyncline 

Predominantly marine sedimentary rocks exceeding 25,000 f e e t  i n  

maximum thickness and representing a substant ia l  part of the  Tert,imy 

period are exposed i n  the  area of the  Yakataga geosyncline. These 

rocks contain nunemus indications of oil i n  the  Katalla, Yakataga, 

end Malaspina d i s t r i c t s ,  and have yielded the  s m i L l  amount of o l l  

produced from the Katslla f i e l d .  The b e l t  of sedimentary rocks 

deposited i n  this geosyncline i s  described as the  Gulf of Alaska 

Tertiary provlnce (pll. 1A) i n  the  section on possible petroleum 

provinces. 



Cook Inlet and Copper River Cenozoic basins 

n e ~ e  basins are topographically ~ o g o u s  t o  t he  Cenozoic 

basins of cen t ra l  Alaska and t h e i r  petroleum poss ib i l i t i e s  t o  some 

extent are depndent  on factors which are discussed i n  detail by 

Payne on N e s  1h~147 of t h i s  report. In  the arcs including t h e  

Cook Inlet basin and adjoining outcrops of early Ter t ia ry  &posits 

of the  Shelikof trough, Eocene or younger Tertiary rocks may have 

poss ib i l i t i e s  as a reservoir  f o r  petroleum derived from the under- 

ly ing  h s o z o i c  deposits  of the  Matanuska geosyncline, and a l so  as 

a source of gas and perhaps of o i l .  1?1i8 area, designated the Cook 

Inlet Ter t iemy province (pl .  LA), is  described i n  the section on 

possible petroleum provincen. 

,Sedimentary rocks of' Tertiary q e  are exposed i n  several maLl 

areas at or near the  margin of t he  Cop-per River basin, and possibly 

have been penetrated by one test well fos  water i n  the bmin. Al- 

though the k n m  Tert iary sequence i s  thin and e n t i r e l y  nonmarine, 

the  poss ib i l i t y  that a thicker a d  more favorable Tertiary sequence 

is present beneath the Quaternary unconsolidated deposits somewhere 

i n  the basin cannot be def in i te ly  ruled out. The Copper River basin 

(pl .  U) therefore i s  also included among the possible petroleum 

provinces of southern Alaska. 



In the :!ece+,s IslanC. area of the -Prln~e of Wales gemtic2ine 

Silurian that m y  be favorable for petrolem are w s e d  in 

a s:mclirzoriurn about 30  mile^; low mrl 10 to 25 ~ . i l e ~  wide. Includ- 

ed i n  t h i s  awa e Fleceta w-e. Tuxekan Islanck, the western part of 

:Toscius?o Islsr:.-:, a 3 W  part; of' fJir_ce of Wales Ialend, and m y  

other s m U  islani.r -:)ordering on br ldson  Inlet and! &a Otter Sound. 

( 1  . u) . '1u.s~ islantls, ?art of the PJexander ArcMpelafo of ~outh- 

easterr_ Mar;:-n, a z z  l a r e l y  ~omta inous ,  w:Lh steep, clipped she=- 

Unes and td th  7 ) ( 3 0 ? ; ~  rfr , irv_; t o  txltstudes of 2,900 to 3,000 feet, 

%al l  w-%ions of t'le i slanrlr c,re law-lyiw wave-planecl smf'aces . 
The i~3a1S.c  t z ~  COVET& by & : , ~ e  f o ~ f t  uy to an altitude of 2,290 Mt. 

!?he nta%ir;raphic sequence end VEJOC ~tmctur8l features of the 

f(o~clu~!:o-W~cPm-?-TecetA ~yccZinoriun are h a m  mafnly from shorz 

tmvemes ( 3 u d ( ~ q t o n  and Chanin, 19: ) . Detailed napd.n: of 

3ecet.s and Tujtckm Islands fmrr! 191.7 t o  199 by the Geologicd 

Srmey (G. D. m r l e i n ,  wri t ten cammication) ha.8 ~?rov i&d  aCdition- 

al geolodc infoxmation bearfnc; on t he  petroleum porsibilities oP 

the  area. 'T!e p o l o ~ y  of the ;?~?rt of thc Receta Island aEa 1ylng 

south of latitu6e 5C" :I. has heen corq~iled. by Condon (wrttten c o r n -  

nlcation) . 



The generslized sequence of Paleozoic rocks i n  the  Heceta Island 

area, based on the  published report by Buddington and Chapin and on 

the unpublished report by mer l e in ,  is described i n  tab le  1. 

Table 1 , - - S t r a t i p p h i c  sequence i n  Heceta Island area, southeastern 
Alaska. 

I 

Ace I Thickness I Cham ter I 

Late 
Si lur ian 

5,000 feet or more. Predominantly, o r  entirely 
marine. Interbedded red, 
greenish-py and gray sand- 
stone, i n  Iaxrge p a t  of gray- 
wacke type, with &nor amounts 
of shale, limestone, limestone 
breccia,  and foasi l i ferous 
white oanustone anC conpJomemte. .a- .- - - -- - 

Middle and 1;ocally 6,009 feet 
~ t e ( ? )  1 ormore.  

- --- 
~ r i n e .  ~ ~ r i v e ,  pure l i m e -  

1 - - - - - - - -  - - -- 
\ Not known. - 1  Marine. Rrdodrrmtly darl: 

graphi t ic  slate, w%th some in t e r -  

I stone i n  be&s as much as 2,000 
Si lur ian  j feet thick. Local. th ick lenses 

I 1 of conglomerate, coarse breccia,  
i and graywacke soadstone, i n  par t  

1 ! f o m d  on flanks of reefs. 
7' 

+-- -- - --.-. -- -.... -------- & 
7 Unconfomdty? -- 

Esrl y I 
I About 3,000 feet. Marlne. Interbedded volc8nic 

Silurian i 
I rocks, sandstone oi' p y w a c k e  
1 type, and con~Jorxrste consist- 
i ing largely o: volcanic rocks 
1 o r  linestone. b c a l l y  under- 
] l ies Prldctle Silwlsn limestone 
i unit and rests or, C)rdovicim 

i 1 1 sequence. 

I 
bedded sandstone o r  ~ ~ J : e  
type, snd some Limestone and 
conglomerate. L o c a y  under- 

J l ies I4iddJ.e Silur ian limestone 
un i t  and  rests on Omlovician 

-- -------- / sequence* Unconfornity? 
P n l y  and 
~ d d 3 . e  
Ordovician, 
E=lY 

Iacally 4,000 feet.  1 ?brine. Slate, sandstone of 
sgraywacke type, and volcanic 
rocks. 

~ i l u r i a n ( ? )  I I 



The Middle and Upper Si lur ian mcks i n  portiona of the  Kosciusko- 

Tuxekan-IIecets synclinorium, especial ly  on Heceta and Tuxekan Islands,  

are less a l te red  than e i t h e r  Paleozoic o r  Mesozoic rocks i n  any other 

part of southeastern Alaska. Igneouo intrdsions are sparse o r  lack- 

ing i n  mch of the synclinorium, clthow& a large body of d i o r i t e  

has been mpped i n  the northemtern -part of Kosciusko Island, md a 

small body of d i o r i t e  is  exposed i n  the cen t ra l  part of M~rble  Island. 

The two highest units of the Si lur ian sequence may include favorable 

eource and reservoir  beds. Reef-like s t ructures  have been fomd i n  

Middle o r  Upper Si lur ian 1Fmestose un i t s  at  several  l o c ~ i t i e s  

(G . D. Eberlein, 1955, personal comunication) . 
The Silur ian rocks of the Heceta Island area form a major syn- 

c l i n a l  basin, modified by many minor f o l b  and by f au l t s .  According 

t o  Buddington and Chapin (1929, p. 3M), P:ag,le, Owl ,  Hoot, m d  White 

C l i f f  Islands on the east sld2 of Davidson I n l e t  a m  i n  t h e  core of 

a gentle an t i c l i na l  dome within the synclinorium. Some of the minor 

folds  a= reported t o  be broad and open, with flank dips of 200-45'. 



L% far as k n m  the  Heceta Island a rea  has not h e ~ t o f o r e  been 

ser iously  considered as a possible petroleum province. No petroleum 

indications are known de f in i t e ly  t o  be present, although vague reports  

of o i l  seeps i n  t he  general area have come t o  the  a t ten t ion  of the  

Geological Sunrey from t i m e  t o  t i m e .  Dark-colored sol id  carbonaceous 

mterial has been observed i n  b ioc las t ic  limestone and associated lime- 

stone breccia of the  Upper Si lur ian unit a t  several  l o c a l i t i e s  and i n  

sandstone of t he  Upper Si lur ian u n i t  at one l o c a l i t y  (G. D. Fberlein, 

1955, personal coxmnunication) . Analpes and extract ion t e s t s  of 

s m p l e s  of the  limestone breccia and the  sandstone indicate,  however, 

t h a t  the  carbonaceous mater ia l  is not derived from petroleum. 

Keku Islands area 

A th ick Eequence of rocks of Silurian to  Cretaceous age i n  the  a rea  

of the  Prince of Wale8 gemt i c l i ne  may possibly be favorable f o r  

petroleum. This sequence occupies pzsrt of a synclinorium i n  the v ic i -  

n i t y  of the  Keku Islands,  a t  the  north end of Keku S t r a i t  i n  south- 

eas tern Alaska. The area outl ined on p l a t e  U, about 25 miles long and 

l.2 miles wide, embraces the  known exposures of moderately deformed and 

r e l a t i ve ly  unaltered limestone and other  marine sedimentary rows which 

may, however, extend f a r the r  northwest and southeast i n  the  Keku syn- 

clinorium, beneath volcanic rocks and other  nonmarine deposits of t he  

Admiralty trough. Much of this possible petroleum province l i e s  beaeath 

the =.tern of Frederick Sound, Saginaw Bay, and Keku S t r a i t .  Tho land 

area, including the  southern t i p  of Admiralty Island,  the  Cornwallis 

Peninsula on Kuiu Island,  and many s m a l l  i s l snds  i n  Keku S t r a t ,  f o r  

t he  most pcrrt l i e s  below 1,500 f ee t  altztude and is  heavily forested. 
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The geology of the Keku Islands area is  described by Buddln&on 

and Chapin (1929) from reconnaissance investigations of the Geological 

Survey up to t h e  mid-twenties. The sequence of moderately deformed 

sedimentary and volcanic rocks of Silurian t o  Cretaceous 8ge i n  this 

area to ta l s  a t  least 20,000 feet i n  composite thicknese and includes 

the foLlcrving marine units of possible in teres t  f o r  petroleum: dense 

limestone with intercalated beds of conglomerate, of Silurian age; 

coarsely crystal l ine lbwstone with th in  beds of chert, of Missis- 

sippian age; conglomerate, limestone, sandstone, and black shale 

conatituting a laver division of Permian age; limestone with inter-  

calated layers of chert, constituting an upper division of Permian age; 

conglomerate. limestone, sandstone, and black shale of l a t e  Triassic 

age; and shale and sandstone of Early Cretactous age. Limestone and 

calcareous conaomerate beds of the Silurian, Mississippian, Permian, 

and Triassic systems local ly are highly fossilifemus. lrtuch of the 

Mississippian limestone has a f e t i d  odor when first broken, according 

t o  Buddington and Chapin. 

Although indications of o i l  reportedly have been found in the Keku 

Islands area, no attempts are known t o  have been made, t o  the end of 

1955, t o  explore the petroleum poss ib i l i t ies  of t h i s  area. In 1944 a 

proepectos to ld  members of the Geological Survey that he had seen an 

o i l  seep near the southwest end of Admiralty Island, a t  a local i ty  

several miles inland from t h e  he& of Murder Cove o r  Herring Bay 

(G. M.  lint, Jr., 1.956, personal communication). J. C. Rwhm, i n  an 

unpublished report of t h e  T e r r i t o r y  of Alaska Department of Mines (1947), 
f referred to  oil-saturated black shale and an o i l  seep near the southvest 

end of Admiralty Island, and to  bitumdnoua mstter i n  limestone of Permian 
age on t h e  Keku Islands. 



Cook In le t  Mesozoic province 

This possible petroleum province i s  8 sinuous be l t  at l eas t  750 

miles long and 10 to  50 miles wide that is characterized by a great 

thickness of unmc-brphosed marine sedimentary rocks of Jurassic 

and Cretaceous age. The Cook Inlet Mesozoic province -/ coincides 

-/ This is a revision of the more cumbersome name "Alaska 

Peninsula-Cook Inlet Mesozoic province" used previously by Gryc, 

Miller, snd Payne (1951, p. 163-164) . 

approximnstely with the area of the Matanuska geosyncline as shown on 

plate  2, but excludes t h e  part of t h i s  geosynclinal be l t  i n  the 

Chitina Valley, and includes s part of the northwest flank of the 

Se1-a gemticl ine on the Kenai Peninsula. The Cook Inlet Meeo- 

zoic petroleum province, as outlined on plate LA, has a land area of 

about 18,500 square miles. 



- 

The k n m  and inferred geologic boundaries of the Cook I n l e t  

Mesozoic province are shown on pla+x 3. From Kodiak Island and 

Becllarof U k e  northeastward the bounhr-les of the  province are 

defined i n  pad by exposed contacts of U-tamorpho~ed sedimentary 

rocks deposited i n  the  MstanusL:a geosyncline with the valccuzic, 

intrusive igneous rocks, and metamorphosed or  hiehly deformed sedi- 

mentary rocks of the Talkeetna and Seldovia g e m t i c l i n a l  belts. 

Inferred boundaries of the  Mesozoic province beneath the Tertiary 

and Quaternary deposits along Cook I n l e t  wd i n  the  Copper River 

basin are mugb proJections of t n e  regiond. geolo@c trends between 

meas i n  which t h e  boundaries &re defined by outcrops, On the eas t  

the boundary of the petroleum pmvince is inferred t o  be approximate- 

l y  a t  the lower end of the  Chitina Val ley .  Mesozoic marine sediment- 

ary rocks deposited i n  the Matanua!ca geosyncline a re  ex-posed along the 

north s ide of the  Chitina Valley, but i n  t h i s  area the sedinentary 

sequence has been invaded by igneous int,rusions and arineralizins: solu- 

t ions  t o  t h e  extent t h a t  it is  believed t o  be unfavorable f o r  petroleum. 

Southwest of t h e  Kodlak Islands a n d  Becharof Lake the southemtern 

boundary of the Mesozoic province is concealed beneath the  Pacif ic  Ocean, 

and the northwestern boundary is  concealed beneeth Tertiary and Quaternary 

deposits on the A l a s k a  Peninsula. In thie arca the boundaries a re  extend- 

ed along regional geologic t r e n d s  to Bavlof Bay, beyond which volcanic 

rocks predominate on the Alaska Peninsula. 



/- 

The northeastern part of the  Cook I n l e t  Mr3sozoic pmvince is 

topographically a lowland belt be~;w.ten the hip* mountxin chains of 

the Aleutian Range and the T~UecLna :and Wrmgell Pcuntains on the  

no r th ,  and the Ken& and Chugach Mountains on t h e  south, Yountains 

r i s ing  t o  an a l t i t u d e  of 5,003 to 6,(a0 feet in the n a r m w s t  gart 

of the province, between t h e  Talkeetna and Chugach Mou~tains ,  form 

a divide between the  14atanus)a Valley-Cook I d e t  lovland area drain-  

ing t,o the southwest,  and t h e  southern Copper River basin-Chitina 

Val ley  lowland which dra ins  southward through a deep canyon c u t  

across the  Chugech Mounteins by the Copper River. From netw the 

mouth of Cook I n l e t  southwest t o  Ktm:sh& Bay the province incPuclcs 

mgged f'ootlti116 of the  Aleutlnn Fanre r l s i n g  t o  eJ t i tudes  of 2,000 

t o  4,000 f e e t .  Southwest; of K ~ d s h a k  Bay in t h e  Alaska Peninsula 

portion of the province, t h c  TCsozoic rocks extend ncmss the -is 

of the Aleutia? Range, mc?, together  w i t h  overly in^ T e r t i a r y  r x k s ,  

form mountains tbt r i s e  t o  an averape al.titude of 4,0Q0 feet. I n  

t h i s  part of t h e  p m v i ~ c e  Cenozoic volcanic roc4s extruded upon the 

Mesozoic and Tertiary s e d i m e n t n ~ j  rccks ? o m  r i d g e s  and l~ol-ated 

peaks as much as 8,000 feet in ~Jt i tu ide .  F r o m  a drminape divide 

Lylnp, near the  southeast coast 03 + , h ~  Alaska PeninsuL~ m n y  s ~ a l l  

streams clrain southeas?xard i n t o  Fhelikof S t r a i t  m C  the Pacific &em, 

and larger rivers drain nort3mstward i n t o  Bristol Bay. 



, 
The major geolocJc features  of the Cook m e t  k s o z o i c  provlnce 

were established by reconnaissmce and l o c a l  mo-re de ta i led  inves t i  - 
getions made by the Geological SuLrvey between 1895 and 1931 (~twood,  

, 

19U; Capps, 1332, 1935, 194 ,~ ;  Knappcn, 1921; Martin, 1921, 1926; 

Fllartin, Johnson, and Grant, 1915; f*?artin md Katz, 13x2; Pather 1,025; 

M f f i t ,  1 9 2 7 ,  13313; Smith, 1925, 1926; SdLth and Saker, 1924). Sever- 

al of these investigation:: i n  the Alaslcn Peninsula m d  Chinitna &s- 

t r i c t  hrd as their primry objective appraisal of the  petroleum pss i -  

b i l i t i c s .  Much geologic infomat ion resu l t ing  from f i e l d  studies 

made by o i l  company geologists i n  connection wl th  d r i l l i n g  i n  the  

Kcmat& d i s t r i c t  from 3-923 t o  1326 m d  i n  the Chinitne, & s t r i c t  from 

1938 t o  1940, as well as information obtained from the d r i l l i ng ,  has 

been released t o  the  Geological Survey. The r e s u l t s  of deta i led 

napping and stratigraphic s tudies  carr ied out i n  t h i s  province since 

1944 under t h e  Geological Survey's program of petroleum investigations 

i n  southern Alaska are i n  part published o r  i n  preparation f o r  publica- 

%ion (Iday,  1952, 1953; Imlay and Reeside, 1954; Kirschner and Minard, 

1949; Keller and Reiser, i n  press) o r  released i n  open f i l e ,  o r  as 

/ War-Minerals Investigations- . 

/ - Grantz, Arthur, 1953, Preliminary report on the  geology of 

t h  Plelchina area, Alaska; Elartsock, J. K., 1954, Geology of t he  

Iniskin  Peninsula and adjacent area, Alaska: U. S.  Geol. Survey 

open-file reports. 

Icellun, L. B., T)avfess, S. N . ,  and Swinney, C. M., 1945, 

Ceology ancl o i l  pos s ib i l i t i e s  of' the southwestern part of the Wide Ray 

a ~ t ! . c l l : ~ ,  Elnska: ti, 8. Geol. Survey P r e l i m .  rept .  (?%,p, charts, 

minc3. text) . 
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Intensive field investigations were resumed 3y major oil companies 

in 1948, but little infomation resulting from these investigations 

or  from recent dr i l l ing  has been released for publication. A t  the 

end of 1955 two areas in t h e  Cook, Inlet Mesozoic province, on the 

Alaska Peninsula northeast of and southwest of the Chignik d i s t r i c t  

(pl. 3), s t i l l  were w u n c p ~ d  geologicd2.y. 



- 1 

Vasinc ser>.ir,entary roc? c of =!lr Coot Inlet Yesozoic p ~ o v i n c e  

are expse2  pr inc ipa l ly  i n  S P V P ~  Lt_rezz : the Eercndcen Bay, C~i:glik 

A ~ i ~ c f i a j ; ,  a d  ICmJshd:-.k~a+~~: z%req-; ~f t h e  A1as.r~ Peninru lz ,  t h e  

Chinltna and SelCoviz areas at, t he  r'outh of Cook I  let, a?d +,he 

Mstan~s':a-f!c~1chir,ti a-a, on t h e  scuth an? southenst f l s : ~ k  of the 

Tflkeetna bTountaLns ( p l .  3 ) .  h o  or xioro ~encr~lt zed st,ret<,rrre.,?3ic 

sect ions  f o r  each of these arrns except t he  SelClovia ems, are s3om 

on plate 4. The Mesozoic roc:rs exposed i n  t he  k i t i n a  Valley d s o  

are shown i n  a composite sect ion o . ~ d  are described here beccuse of 

t h c i r  mssible bearing on the sedirentary sequence benentk the  UE- 

concollZated -ternary &posits i n  thc Copper River  basfn. 



The oldest  known s e d i ~ e n t a r y  unit i n  the  Cook Inlet Mcsozoic 

province of possible i n t e r e s t  f o r  petrolem Ls  l inestone of U p s r  

Tr iass ic  age. Upper Tr i r s s l c  limt-.s+,one interbedded w i t h  chert o r  

volcanic rocks, ranging i n  thic::nesc fron 1,300 t o  2,230 feet, i s  

exposed i n  limited areas a.', Pla3.e Bay i n  the  Kanata!~ d i s t r i c t ,  on 

Ymlshak, Bay, and in the Chiaitna d i s t r i c t  and Seldovia area a t  the  

xouth 04 Cook Inlet .  In t!ie Chitim Valley a seq7~ence of limestone 

an2 shale of Upper Tries~lc a,-e v 7 t c t a l i n ~  G,OOG feet, i s  ex tens ive l y  

exposed. Where the basal. ccntnct r e l a t i on  has been observed the 

ilpper Triassic  limestone rests on a Cl ick sequence of cnss ive  vol- 

cmic rocks of ~ r i a s s i c ( ? )  o r  older ace. A t  Puale Bay some beas of 

Upper Tr iascic  limestone arc a b ~ n d n n t ~ ~ y  foss i l i fc rous ,  e7d sone are 

reported t o  be petrol i ferous .  Here tine overlying Lower Jurclssic 

sequence consis ts  of interbedded mrine  s i l t s t o n e  and tuffaceous 

sandstone, with some limestone near t h e  base. The Lower Jurassic 

sequence exposed along Cook I n l e t  and i n  the Matanuska-Nelchina area, 

although predominantly volcanic, was deposited i n  part and perhaps 13 

l a rge  part i n  a marine environment. In  the Seldovia area it includes 

f o s s i l i f e m u s  marine limestone. 



/-- 

The !diddle and Upper Jurassic sequence of the  Cook Inlet province 

consLsts of f o s s i l i f e m u s  na_rilc cl-ast ic sedimentary rocks with a 

min,.w. thickness of 15,03;3 t o  23,r333 f ee t .  S imi la r i ty  i n  fauna and 

l i tho log ic  charac te r i s t i cs  i n  the zepamte areas of outcrop from the  

Herendeen Bay area on the sout'nwest t o  t he  Eelchina area on the  north- 

eas t  give support t o  the  i n f c r e ~ c c  t h a t  these are the  deposits of a 

sin@@ geosynclin8.l trough -- the  ?&tmuska sosync l ine  - -  pad are con- 

tin.lous betweerl a+, Lensf, som of the  wens  of outcrop, t,houpf con- 

cealed by Cenozoic deposits o r  t h e  s h a l l o w  wnters of Cook Inlet and 

Kami shzk REy. 

Dearly all  the knom indicntions of petroleum i n  the Cook Inlet 

Mesozolc pmvince are associated w-i th  t h e  Middle and U g e r  Jurassic 

sequence. Gand.stone beds t h a t  2 . ~ 2  potent ia l  reservoirs  for petro- 

leum are present throupbout the  sequence, although i n  outcrop md 

i n  w e l l s  d r i l l e d  i n  the  Yanatd: and Chinitna distrtcts the sandstone 

of Jurasaic age has been found t o  be cha rac t e r i s t i c a l l y  poosly sorted 

and low i n  porosity and permeability. Unt iculsr i ty  of sandstone beds 

abrupt l a t e r a l  change i n  facies ,  and other  features  indicat ive  of 

near-shore deposition, however, o f f e r  pos s ib i l i t i e s  t h a t  sandstone 

with more favorable reservoir  charnc te r i s t i cs  may be present local ly .  

Several u'1confost3ities reflec?;ing l oca l  u p l i f t ,  foldlng, o r  fau l t ing  

i n  Kiddle and Upper , T u r ~ s ~ i c  time ( p l .  4) may also afford possiblllt- 

t i e s  f o r  reservoirs and stratizraph!c tray6. 



Rocks of Cretaceous age are l e a s  e x t e n ~ i v e  than t h e  Midfie aad 

Upper Jurassic Gequence i n  the  Cook Inlet Mesozoic province but are  

believed t o  have poss ib i l i t i e s  f o r  petroleum i n  the northern part 

of the  province, from the  Copper River basin southwest perhaps as 

far as Cook Inlet, and a l so  i n  the  southwestern pa r t  of the  province, 

including the Htrendeen Ray-Chignik area and possibly the Aniakchak 

area. The Lower Cretaceous is  represented by middle Neocomian marine 

limeetone consist ing la rge ly  of f i ne ly  comminuted she l l s  i n  the  

Eerendeen Bey area, and by similar limestone associated with sand- 

stone, shale, and some conglomerate i n  the  Nelchina area (pl .  4).  The 

1 limestone i n  t he  Helchina area is  f e t i d  when struck- . The Upper Cre- 

-' Crantz, Arthur, 1953, op. cit. 

taceous a e r b e i s  represented i n  the  southwestern part of the province 

by 800 t o  1,600 f ee t  o r  more of marine and nomarine c l a ~ t i c  beds com- 

prising the  Chignik formation, and i n  the northern p a r t  of the province 
- 

by about 10,000 f e e t  of marine sand.stone, s i l t s t one ,  and shale of the 

Matanuska formation. Both the (;?lienil: ctnd Matanuska formations over- 

l ap  onto Jurass ic  s t r a t a .  Rocks of the Chignik foncation a t  some 

l o c a l i t i e s  i n  the  Chignik d i s t r i c t  were reportet? by Knappen (1929, p. 

110) t o  have a pe t ro l i femus  odor when f resh ly  broken. The Chi@k 

formation on the  northwest shore of C3iigni.k Lagoon (8outhwest extension 

of Chignik ~ a y )  i s  described by A. S. Keller and J. T. Cass as contain- 

ing marine sandstones t h a t  are i n  part petrol i femus-/ .  

-1 Keller, A. S., and Cam. J. T., 1956, Pe t ro l i femus  sand of the  

Chignik formation at  CM@k h-oon, Alaska: U. S. Geol. &prey open- 
file report. 
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me m ~ i n e  Upper Cmtaceous scquence i n  the  Yat~&-Kan,lishaL. 

aEa, el.thow$ possibly as ruch as 4,/; )13 feet thick.. is  confine2 

la rge ly  t o  areas  of syncl inal  structure that are above Chinace 

level ( ~ e ~ e r  and Reiser, ~ ~ r t  in psess). 

!!?he Upper C-etaceous Mat,a?uoka tormation i s  extensively expsed  

i n  the Nelchina-Patanuska area. It m y  extend sout.hwest of t h e  

l%tanuska Valley,  beneath Cook Inlet and the  Cenozoic deposits of 

the  adjoining lowland, m-d it i s  believed t o  be present beneath 

Cenozoic deposi.ts i n  mch  of the southern past of t h e  Copper River 

basin. The Bfatmuska f o r m t i o n  i s  exposed a t  several  l o c a l i t i e s  i n  

the  basin, near i ts  southwest marcen ,  and about 700 feet of s t r a t a  

corre la ted with the  N%tauuska fcrnation on l i t ho lo~ . , i c  c % ~ . r e c t ~ r i r t i c s  

and faunal evidence were penetrated by a t e s t  hole f o r  water near 

Lake Louise, about 18 miles from the  western and southern mar~ins of 

the  basin (Arthur Grantz, personal coanmunicstion, 1955). The Mata- 

nuska formation also has been iden t i f i ed  faunally i n  t h e  eastern part 

of the  Chitina Valley, where it consis ts  of about 8 , 0 0 ,  f ee t  of narine 

strata ( m a y  and Reeside, 1954, p. 231.). Favorable sedimentary rocks 

of Albian age nay be present i n  the  Coppr  River basin area of the  

Cook Inlet M,sozoic province, f o r  marine beds of t h i s  age are  exposed 

I n  a thickness of a few thousand f e e t  i n  the Chitina Valley and are 

iderred  t o  have been deposited a l so  i n  o r  near the  Melchina a x a  (?.p). 

In the htanusda Valley the nomarine k k o s e  Ridge formation, consist-  

ing of arkosic sandstone and congJomerate possibly of Cretaceous age 

(~arnes and Payne, 1956, p. 13-12), may underlie the  Matmuska, foma- 



, - 
In  t h e  southwestern part of t h e  Alask-e Peninsula, local ly  

far ther  north i n  the Kan i sha : i -K~tna i  area, Upper Jurassic or  Cre- 

taceous roclis of the Cook I n l e t  Y sozoic province are overlain with 

generally minor structural unconfomity by eslrly Tertiary dcponits 

of the Shelikof trough. lower Tertiary sequence is largely 

nomarine, including a widespread coal-bearing arkosic sandstone mc! 

shale formation, regarded as of Eocene cqe, and much f rapenta i  vol- 

canic material interbedaed wi%h lava flows. Narine s t r a t a  of s c e n e ,  

Miocene and Pliocene ( ? )  age are e.qmsed i n  the Herendcen RRy area 

and the %humgin Isla2ds. With the y s s i b l c  exception of these 

marine s t r a t a ,  w5ich appcar to be of very l imited extent on lazd, the  

Tertiary roc!.;s offer  little yrorice. ns 8 source of petroleum, but 

mipat conceivably serve as a rcse-rvoir f'or o i l  or  gas derived from 

t h e  underlying ksozo ic  na r ine  roc!:s. On the Alaska Peninsula, 

therefore ,  Tertiary deposits of the Shelikof %rough m e  included i n  

the Cook In l e t  Mesozoic prcvince, w t t l  r e ~ a r d  t o  their pc t ro l cm 

poss ib i l i t ies .  From the lower pzrt  of Cook I d c t  northeczs~wrtrd I n  

the Cook Inlet Mesozoic province the ~esozoic-~s lcocene(?)  seqsence i s  

overlain with marked angular unconfomi'cy by Ebcene and youlgcr Tertiary 

deposits whcse petroleum poss ib i l i t i e s  a r e  d i scus~ed  separztelj under 

the Cook In le t  Tert iary province. - 



The E~fesozoic and ~aleocenc(?) sequence of the Cook Inlet 

Mesozoic 3mvince i s  ,"olded a lons  trends ~ i c h  in g e ~ e r a l  approx- 

imately pa ra l l e l  t h e  axis of t h e  P.bte.nus1-n geosyncline, mlging 

from nort!leastmrd i n  the A! aqlra Peninsula t o  enstward in t h e  

Chit ina VdLey. A-pproximate s t ruc twa l  conformity of the  strati- 

graphic sequence from U p p r  Jurassic throuy3 upper Ebcene on the 

Alaska Peninsula indicates  t h a t  the  mjor period of deformation 

in the southwestern part of the  province was post-Eocene. In  

the northeastern part  of the pmvince, exbrwing the Chitim 

Valley and NeLchina-Bfatanuska areas and wssihlg all but the  

southtrestern margtn of the Cook In le t  area, the  major period of 

deform3tion was earlier than lo t c !  Eocene, possibly l a t e  Paleocene 

o r  near the beginning of thc T e r t i n q r .  In this p ~ r t  of t3c provlnce 

there was also locally importa~t; deformtion o r  faultiw 6uring 

one o r  more s t w e s  i r r  Jurassic aqd Cretaceous time. 



I n  the Alaska Peninsula area  and the Chinitna d i s t r i c t  the  

mcks of Mesozoic and ea r ly  Tcrtiarjr age i n  general are gently 

folded o r  t i l t e d .  Several well-defined an t ic l ines  with flank 

dips of 5°-450, the la rges t  30 miles long, have been mapped i n  

t h i ~  area. F r o m  the  north shore of Becharof Lake northeastward 

t o  the Chinitna d i s t r i c t  the province i f ;  bounded on the northwest 

by the  Bruin Bay fault, a major M~$-m@e th rus t  fault t ha t  dips 

northwestward. I n  the  KanaW.-Kamishak area Upper Jurassic t o  

lower Tertiary rocks loca l ly  a;re more t i g h t l y  folded along eas t e r ly  

trends. An angular contact between the Jurassic Eialaeyfk and 

kof fonoations i n  the Kanatak dfstrict  suggests the  poss ib i l i t y  of 

l oca l ly  s1e;nificant deformation i n  Bathonian o r  ea r ly  Callovian 

t h e .  Several stock-like bodies of quartz d io r i t e ,  probably em- 

placed i n  Tertiary time, intrude Mesozoic and Tert iary m&.s at sever- 

al l o c a l i t i e s  between Aniakchak Crater and Kamishak Bay. Deep-seated 

intrusions of t h i s  type are regarded by the wr i te r  as probably more 

unfavorable, insofar  as pe t ro l em poss ib i l i t i e s  are concerned, than 

M i c  and intermediate intrusive bodies such as those aosociated with 

the Tertiary and Quaternary volcanoes of t he  Aleutian Range. 

Rocks of Early &~snssic age i n  the vic in i ty -of  S e l b v i a  

form a northestward-dipping homocline, complicated by minor fold- 

ing and fault ing.  These rOCK6, although within the area of the 

Seldovia gemt ic l ine ,  are regarded as being more closely allied, 

s t ruc tu ra l ly  and s t ra t igraphical ly ,  with the Mesozoic sequence of 

the Cook I n l e t  province, and as possibly indicat ive of the decree 

of defonaation of the Mesozoic mcks inferred t o  underlie t h e  adjacent 

p r t  of t h e  Kenai lowland m d  Cook Inlet. 
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In the b'stm~usLra Valley thc C ~ t a c e o u s  &!d assocLated enr l les t ;  

Tertiary roclrs are moderately t o  t i c h t l y  foleed and are cut by ra1y 

faults. This belt  of .y>c!rs i s  in nn& bounded on the  north by a 

zone of nor-thwetrd-dipin2 t ? m i c t  faults. f l o r l ~  the s o v t l  ~ i c ? e  o f  

the Yatanuska Valley t!1e rochi; of :"er;ozoic and early Tertiary ~ , e  

a3.c i n  ~ r t  i n  fault contact and is part i n  deposit ional  co?t,act 

kJith volcanic rocks o r  more h-;@ly altered sedFnentary rocks oS the 

Seldovia geanticlirral belt. In the u$Wr psrt; of the  ,MAtmusI:a 

Valley t h e  Flesozoic m~c? early Te-rtfap rocks are cut  by many & r d  

bodies of in t rus ive  izneous m c k .  

In the Relchina area the Jura~sic arrd Cretaceous rocLs are gent ly  

to ~ o d e r a t e l y  folded m-d a= c ~ t  -2y nany high-anzle faults. Fculfu- 

ing with a t t enckn t  varJab1e deforration, up l i f t ,  and til+,itlr; of &if- 

fe ren t  structural. segments, at, severd stages iluriag Vesozoic 932 

early Terbiary t h e ,  afford ?osslbilitier, for s tmt2 l ; r~yh i r  m r  stnx- 

tural traps for petroleum. TZlew ~ ) r s i b i l i t i e s  ccn be only pa r t ly  

aasessed frm surface &ha. 

Ir!dd.~%%tely to gen%ly fol?ctl md Pnultei! Juracsic md C ~ t % c o o ~ s  

roc!-.,o w e  infelred, fm outcrqps amu~il the southwestern r a r y i n  md 

wit,hin the Copper Rives basin, t o  underlie Ce~ozoic d e ~ s i t s  I n  %he 

southern part of the basin, Alone the  no-*them margin of the Chitina 

Vslley and a t  the  head of the Chitiria valley the dwassic z?d Creta- 

ceous rocks are lruch faulted a , ~ d  h v e  been extensively fnvded  5y i n tn t -  

sive racks a ~ d  r d n e r d i z i n g  s0111ti0'1s. 



- - 
S e q s  of 011 and t7;c~ on the  I n i s k i n  - n i ~ s u l a  1% the Cliinitna 

d i s t r i c t  repor%edLy 7 e r e  the f irst  inacations of' pe+,roleum t o  be 

&t;cove-red in Alas!rc,. !he I:.nm.n seeFs nse i n  the southern m d  

central part of this peninsulc. (>I. 13). .i-.!?.e surfece seeFs of 

oil are in outcrop areos of the Enlddle Jurrrssic Tuxehi formation, 

but nest o r  all also .we on or near fault zones dong ~<k-!-ch the oil 

could h ~ e  migrated from a s t ro t i p , r eph l2Uy  lover so9uce. A well 

*illed near the  nol-themmost of the  oil seeps or t he  1cLs'-in B n i n -  

sula encountered shows of oil and &as from a fiept5 of 4,60~ feet 

nearly t o  the  bottm of t h e  w e l l  a t  8,775 fee t ,  i n  strata of P.!lici?le 

Jurass ic  aqd possfbly E ~ , r l y  Turassic age. The gas seep near T?ry 

Bay, i n  the  s o ~ ~ t h e a s t e r n  pert of the InLskin Peninsula, is in eUuv ia l  

deposits p r e s m d  t o  be uncerlain a.t shallow depth by the @per 

k r a s s i c  Cbinitna fornation,  e.r~d a lso  f s  on or near en inferred 

fault, 



. - 

Prospctors '  reports of seens of o i l  or o i l  Kith gas at  two 

loca l i t i e s  on Kadshslc Bay, at  the entrance t o  Bruin Bay and at 

the Youth of the lDouf$;has River, were ,regarded as rel iable  by Mather 

(1925, 7. 176-1'77) but are c l a s ~ i f i e d  as reported but not confirmed 

on plete  U3. These seeps were not  seer? e i the r  by G. C. Ifartin or by 

bIn.thes during t h e i r  traverses on Kmiskra!; Ray, nor were my of1 seeps 

reported by o i l  conrpany geolo:;ists who d e  a reconnaias~ace inwest i -  

gation of' t h e  Kamishal; &!strict i n  l?w, (!lazz& and others,  1959). 

The \ .per  Jurassic FTaknel: fornation i s  e x y s e d  at  the l oc r J i t i e s  of 

these re-ported seeps. A prosp?ctor also reported an o i l  Peep ascoci- 

atod with foss i l i femus  sandstone "on the  west shore of Shel ikof  

Strait about 20 mfles sou%hwest of Cape ~ o u p ~ a s "  (G. A. Par!rs, 1920, 

wri+,ten commcl2lication) . Fossilif  emus marine sanCstone of Jurassic 

and Cretaceous age is  exposed in sea c l i f f s  near K R W , ~ . ,  25 t o  30 

miles so~thwlest of Cape DoupJas, but no seeps have been reported by 

several. , ~ o l o g i c d  part ies  tha t  have trisited the  area. 



f r ~  the Knnatalr. district e c t i v e  o i l  seeps and o i l  restdues a m  

found pr!ncipaUy in two areas: soutWest of h a l e  Bay ia t h e  

vlcinify of Oil k e k ,  and on the Soekr Creel:-Salmon Creek a n t i c l i n e ,  

and south of Becharof Lake on the WgasMk a n t i c l i n e .  The flow of 

oil st the largest of these seeps was estimated i n  1m to be about 

hall? rr barrel p r  day (Capps, 1922, p. 107). A t  same l oca l i t i e s  a 

psmffis residue covers areas as much &T t;wo o r  more acres FE extent 

(~apps, 1 9 ,  p. 107-109; Smith, 196, p. 36-57). In the seep area 

southwest of Puale Bay the oil and associated pas are issl~inp, from 

tht pdodnant2y sandy upper part of the Shelikof fomation. Sandy 

or co;lomeratic beds of the lower part of the Naknek fornation 

comprise the suFf8ct rocks at  the  o i l  seeps and residues an the U g ~ ~ h i k  

anticline. Wells d r i l l e d  i n  the Kaneta! district encountered shows 

of oll? and gm, or oil residues, fron! the surface to a m a x i n u m  depth 

of about 7,300 feet in the Raknek and %elikof formations and i n  

beds tentatively assigned t o  t h e  Middle m d  Lover Jurassic. 



P.t W i d e  Bay In the Kanatak dis t r i c t  a small o i l  seep was fomd 

i n  1924 in sandstone sf the KiaJ.a<n;Vlk fornat ion exysed a t  Low 

tide i n  a reef on the nortbv~st ="lad< of thp Wide Bay rnt-icline 

( ~ ~ i t h ,  1926, p. 84-85). Bxith a l s o  observed thin vei2lets of 

a sol id  hydrocarbon sesidue resmbl!-ns g i l s o d t e  i n  the ,Uslqpik, 

formation a t  several 1ocaZities on Wide gay. Reps of i ~ t l a r m c -  

able gas, presumably petrolem gar,, have k e n  observed rrear the head 

oP the East Fork of the Mejulik River (43th and Baker, 1plc, p. 206) 

and on G88 Creek (Snith, 1725, F. 2.,6), rlso a tributary of t h e  K e j u l f k  

Mver. The gas seeps in the northern part of the Kanatak dis t r i c t  

me in the area of o u t c r q ~  of the Ilaknek formation. According to 

h i t h  (1925, p. 2 0 6 ) ~  the seeps on Gas C-ek me on the surf  ace tmce 

of' 8 minor eastwarcl-trending t'ault. Sm.I.1 o i l  seeps ~ w s t e K L y  seen 

in the  Ke julik Valley wem not found by a Geoloeical Survey field 

party ( L ~ t h ,  195, 3 .  296). Some beds of *per Triassic l i ~ c s t o n e  

exposed Cn the vicinity of Cape Kel:urnoi on the northeas5 si6c of Puale 

Bay sl-e ptroliferous, accordinc to G. O.  Sanna (personal commwAcation, 

1955). 90 seeps or  other inC.cations of oil have been observed in  

the Upper Triassic sequence =t; tlxis loca l i ty  by members of the Geolo- 

gical Survey, althoug!! !:eLlu?, h~,riess,  arid ,SKinney (l9$g, fig. 2) 

described a "tar(?) sand" in overly5ng s tmta  assigned t o  the  lower 

Jurassic. 
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flaaypen (199, p. 210) reported tb.5 rocks of the N&ae? a+1d 

Chignik fomatio-ns have a custinct -~~;mli,Pe.rous odor at a f e w  

places in the C!d,snyik district, p ~ . ~ i c u l o ~ l y  on the west side of 

Chig~dk I3ay at. the mcuth of ELTG Franlc Creek and along the s h o x  of 

Chl@k w o o n .  I n  the course of c, recomair;sance investl~:at,lon 

of C-9i;;nik Lacoon in 1955 A. S. Keller and. J. T. Cacs four~d ptrcli- 

fernus sanestone in exposures or thc  Cbiryik f o m t i o n  on the  north- 

m a t  skore-/. Oil seeps reported at other  locelities in tic northeast- 

/ - Keller. A. S., and Czns, 3. T., 1956, P e t ~ l i f c l . 0 ~ 7  sand of 

the Chi,&k f o m t i o n  at  C h i p i k  Tayoon, P1aslJ.a: I;. S. GcoP. D - ~ m y  

open-f41e repArt. 

ern part of the C h i ~ i k  district, and in t!le Anialrchak a z a  (Snlith 

m d  Baker ,  1924, p. 299-210) hove not been verified. 

A U. S .  Coast and Geodetic Su~zrrey p:irt,y reporterf seainq an oil 

seep on the east shore of Andronica lslrznrl in 1913 (letter in Z'Lles 

of U. S. mological Survey; ?lZcsrti:1, 1321, p. 73) .  M y  Cenozoic 

'Jole€UIic mc:s bave Seen mappe6 on t h i s  n ~ f i  ialand of the Shwaqin 

e;rou~ (~ twood,  19U, p l .  6). 
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no definite indications of o i l  EL= k n m  tha t  can be a t t r i bu t ed  
I 

t o  tbe Mesozoic-Paleoceae(?) sequence i n  the Cook Inlet llesozoic 

province north of t h e  min j tna  distr ict .  In  1921 A. H. Brooks of 

the  Gcolozical. LSrvey exami~lec? and s a ~ g l e d  a supposed o i l  seep near 

the x?u th  of Chester Creek on the outs?drts of Anchom3ge (?3rooks, 

1922). Althoupb an RnaLysis of tlzc oil was said t o  be indicative of 

A nat~~nd. crui3c oil, no further mention of t he  seep can be found and 

severall attem*s i n  receyt pars t o  f ind  a seep at  the reported Local- 

ity heve failed. U~consolida%ec QuatremEuy deposits a+, the locality 

of' the ~.e_mrted seep proba5ly are i m e d i t i t e l y  underlain by early 

1 Tertiayy no~mr ine  sedFmentary rocc:s, sirilar t o  those that a m  

exposed below hi@ tide l i n e  on Yaik Arm about 3 miles to the w e s t ,  
1 1  

and have been encountered about 175 feet below sea level i n  a t e s t  

/ well for water about ?$ a l e s  t o  the northeast- . Prior t o  190 o i l  

- -- 

- Cederstron, D. J., and Trainer,  F. W., 1953, Tabulations of 

well recorcis and logs a~r? che~ical analyses of ground waters i n  the 

vicinity of Anchorage, A l s k a :  U. S .  Geol. Survey open-fi le  report. 

-- -- 

see?s had been reported at the mouth of the Little Susttna Fiver snd 

near Tyotlek, presumably by prospectors (?.lartin, 1921, p . 72)  , but these 

seeps were not observed 5y several peolo@cd parties t h a t  visited the 

local i t ies  before 190 nor, so far as 2s kaown, hsve any seeps been 

reprted there  ir! recent .yeam. 03-1 Feepa reported recently at Goose 

Ray 02 'Ynlk Arm and on Crooked Cree:: i n  the eastern part of t he  Belchlna 

,r 
area hayre 30% been verified. 



A well  dril led near Chickd.oon in the ?f~tanuska t?al;hey is re- 

ported t o  have encountered gas i n  association with c o d  ( ~ t h ,  1929, 

p. 60). The cod-bearing sedFnentEisy sequence penetrated by this 

weU is referred to the ~aleoce=le(?) part of the sedimentary sequence 

in the Cook I?let Mesozoic prodnee. Other Ssdications of gas sl~own 

in the northern part of' the Cook Inlet Iksozolc province on plate 1 3  

are believed t o  be associated with the Eocene o r  younger Tertiary 

coal-bearing sequence and are described i n  the sections on the  Cook 

In le t  %rtiirry prcwince and t h e  Copper River basin. 

Cldm were first staked i n  1892 in the vicinity of Oil Ray and 

Ihy Bay in the Chlnitna distfi-ct, but these were so03 abanc?oneifi with- 

out any serious attempt to explore t'neir petroleum possibiUties, 

C l a i m s  =re staked again at (XI Bay in 3896, at Dry Bay about 1931, 

and i n  the Kanatak district about 1932. Dril l ing was under: .m.y at 

Oil Bay at least by 1902 and possibly as early as 1893. D r i l l i n g  

began in 1933 i n  the vic in i ty  of Oil Creek near RLale Bay (formerly 

Cold Bay) in the Kanatak district. More detailed information on the 

emly exploration f o r  petroleum in these d l s t s l c t s  ia; Gven in the 

report by Martin (19, . 52-54, 65-69]. 

Presence of surfme fndLcations of petroleum undot1bte8lg w a s  

the pxinci@ baais f o r  se lec t ing  the locations of eleven weUs 

drilled or started in the  Chinitna csnd Kana+& districts between 

1902 and 1336. Wells drilled 13 the Cl-initna d i s t r ic t  dm?-ng t h i s  
p r i o f i  are on the southeast f l a k  of the Fit2 Creek anticline at 
1oce;t;ions m d n g   fro^ a l i t t l e  less than 1 mile t o  a little less 
tlaan 4 P ~ ~ C S  fmm the surface trace of the  axis. Wells drilled at 
t h l a  time in t%e Kanatalr district are ir: an area of gentle Izomo- 
cltna2 dip,  several miles northccrsC of but approximately along the 
pmjecter? trend of t?le Bear Creek-Sdmn Creel: ant ic l ine .  
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Exploration activi ty In the Cook Ir-let, l;'i.soz~t 2 . rov'zcc frll 

off sharply &Pt,cr 194 a d  w r r  vi r5 ld.!-y rt% a s ' u a? i i ln t i l l  f r o m  1336 

tlzlru>ugY 1939, A few pmspc?etors ~ t . x i . n e 2  ?reviously establis:~eC 

title t o  c1ai.m~ i n  the t(hnatdc d i s t r i c t  a f t e r  Alaskan o i l  lands 

were %r-thdrem from entry i n  19113. Paasme of the o i l  and  as lees- 

inr, act of 1m brow_JIt a rush t o  obtain t i t l e  t o  t h e  known 

petrolifems e r z s  of the province, p a r t i c u l a r l y  i n  the iianatak 

district. Geologists of several c t i f fe ren t  o i l  compml.es i n ~ ~ s ~ t i -  

p t e d  fb3.s Ustrict in L:2.l azc? L'721, wi", the result that &ri l l in@ 

tms begun by two conpanies in l$Y?? on t h e  Pearl Creek &om, the 

more northerly of' two s t r~ctumiJ .  Mqi?s on the ?Jg=hik anticline. 

From 1923 t o  15@6 five wells =re drilled t o  depths ranging f r o m  

s few fiuni7sed f e e t  t o  5,034 feet on the Fear1 Cree:; dcme, wi-bbout 

encounterfng o i l  or  gas i n  commercial q a n t i t y .  These w e l l s  cterted 

13. the lower pa r t  of the :1&ne I f o n a t i c n ,  aqd two reportedly bottomed 

in the upper part of the SheIikof fomlation. During the tventle~ 

some a t t e n t i o n  was given a l so  t o  other pas t s  of the Cook Inlet Meso- 

zoic province where no d e f i ~ i t e  inrilcations of petroleum were Lr-own. 

Leases were taken near Anchora~e, neay t he  head of Cook Inlef,,,nea.r 

Chic!caloon, ~ ? t  several l o c d i t i e s  on the A l a f k a  Perfns7da .  A 

well driUed near Anchorqc in 1920-15T?l reportedly we? cbaqdonec!. 

before reaching bei?rock. Be-kween 1926 and 1333 driU111g IrdF cnrried 

m in te rmi t ten t ly  at a site about 2 r i les  mst of C?lici.aJ.oon in the 

btant~ska Vti l3 .e~ (Smith, 1 9 3 ,  p. 77-7"). 



k a e i n ~  activity was revived in %\e Ellnit,na. a?C fCrtnatak 

c ~ c t r i c t s  in 1933 md 1934. m 1936 a conpnny was orranized for 

the pupose of explortng a >mitized p u p  of oil and f:as leases 

on the F i t z  Creek m t i c l i n e  I n  tL:c Cisinitn~~ district. A t e s t  w e l l  

drilled on th is  strdcture i n  1732 rznd 1939 wnc abando~ed at a depth 

oe 8 : ~ 5  feet. &I iatc!lsi~re geologic investigation o r  the  ~ a a ~ t a k .  

d2stric-t ia 133'3, supporteC jolntly by three major oil cornptmies, 

mculted in selection of a +,esJi site on %he i3ea.r C?eel.:-C&o=lon Creel: 

anSiclLtne. The w e l l  started EL+, this site i n  193.3 was abandoned in 

1% at a degth of: 7,596 feet. CI.hc~c cJwo t e s t  wells were t h e  first 

in Alas!ca, to be drillei! with rotary eo_.A_ment. Bot'n w e l l c  encounter- 

ed many show of oil ed qss, but suitable mservoir be& a?parr:ntly 

were Laci:iqn,. 



T --. 

?To explomtion MS u3desta!:eo in the Cook Ldc t  !?csozoic 

some lease  r izhts  were retaiaed during this period, In lgjs8 and 

1349 a geolo@xiL party s? : rn r ted  Jo in t ly  by t w o  major oil cm- 

panics inver;+,igated several. =as in the province. Gil and gas 

Leeses cotreriny, of t h e  I(amlshlr, c? i s t r i c t  were taken in con- 

junction ~ 5 t h  t h i s  exploration, but  wre released f'oUowlng the 

l31kg f i e l d  season. In 1952 oil coqxmy geolop$.c investigetions 

were .~-esumd; brisk  l e a s i n g  act ivi ty duriw that  year involved, 

fo r  the f i r s t  t i m e ,  the 5elchina area. In each year from 1953 

tkmu,S3r 3.95 eqloratlion oct iv i ty  in the  p m n c e  Increased. over 

the previous year. Dri l l ing  started j.n 1953 at a si te  i n  the 

IJelchina m a  w a s  suspen8-ed for t h e  winter late in 1955 at n depth 

of 3,060 feet. 31 19514 a t e a t  w e l l  was started i n  the Ctainitna 

d i s t r i c t ,  a t  a locat ion on the  Fitz Creek anticline about 3,000 

feet south of the deep test drillecl i n  1938-1933. Dri l l ing  a t  

this location was suspended at a depth of 9,745 feet late in 1s4, 

The seismograph was employed as &.a exploration tool for the first 

time i n  the Cook met Mesozoic prov9nce i n  1354. During 1955 

exploration by t tsi l l ing,  geo loec  studies, or seismograph opera- 

tions in  the pmvlnce was carried out by at least t en  o i l  companies- 

A t  the end of 1955 about I;'.- million acre6 vithin the knm or in- 

ferred boundasies of the proTsince were incluiled i n  o i l  ma g;as 

leases granted or applied for. 
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Available information on wells d r i l l e d  i n  search of petroleum 

In the  Cook Inlet Mesozoic pmvince i s  sunmz?rizea i n  table 2. This 

table Includes one %#ell, near Rouston i n  the Susitna-Y?tanuska area, 

which ie in the  Cook Inlet Tertiary province outs ise  of the area 

infemed t o  be underlain by possibly favorable 14esozoic rocks, and 

two other wells, near Anchorap and near Goose Bay i n  the Susitna- 

Wtanuska m a ,  tahich are regarded as attempts t o  t e s t  the  petroleum 

posoib i l i t i es  of both provinces. To the  end of 1355 at Least 23 test 

wells with an a g p g e t e  footage of abo~at 53,000 were r3riUed o r  
I 

s t a r t ed  i n  the Cook Inlet MeaozoLc proricce. The deepest, well was 

the Bed. ?Jn. 1 i n  the Chinitna Cis t r i c t ,  in W c h  dri l l ing was cls- 

pended at a depth of 9,7k5 feet in 1955. Shows of O i l  md gas were 

encountered i n  many of the  w e l l s ,  but  none had at ta ined connercifi 

p x l u c t i o n  t o  the end of 1955. 

Gulf of Alaska Tertiary pmvlnce 

Thih; province i s  an arcuate lawland and foothills belt  in kthich 

s e m t a r y  rocks of Ter t ia ry  ace, representing the narine and non- 

marine deps l t s  of the Ya!!ataqa geosyncline, are exposed or ase infer- 

red t o  underlie lowland areas covered by Quaternary unconsolidated 

deposits o r  ice (p l .  5). me p m l n c e  borders t h e  G u l f  of Alaska 

f 'mm the Comr River delta 300 miles southeastwad t o  Icy Point, and 

extends inland 2 to kl miles t~ the  so.lztknz f ron t  of the Chuqwh m d  

!R. El las Mountdns. !!'he area of khe province, excluding the .known 

e q s w e s  of pre-Tclrtiary baaextent socks within it, is about 5,290 



7% !?he G u l f  of Plaska Ter t ia ry  province ?Is c?!aracckrized torn- 

graphically by its relatively s t r a igh t  coastline, uld by extensive 

coastal lmlanrts. =sewhere about the G u l f  of Alas!:a, in contrast ,  

the coastline is extremely i r rcgulez a ~ d  the mo?mtains rise abrup+,ly 

from t h e  shore. !Phe beckrock uplands developed i n  the T e r t i a r y  sedi- 

me~tary seclwnce includes, (1) Lsolated groups of' hillc aqd m a n e d  

mourtaim ~ C t h  summit ti!.t2L:ldec ranging from 2,093 to 5,030 feet in 

tae YatUa astr ic t ;  ( 2 )  the Robinson Mun+Ans rising t o  a maxi- 

mum altitude of 9,3133 feet i n  the Yakatarpa district, ( ') +,he C iaix 

and Scmovar H ~ U G  arid ot!lcr I l i l L s  r i s i ~  t o  b.1300-6,000 feet cslorg 

t h e  nort,:lcm r m d n  of +he Zl~LLti~?im Glreier, a d  ( k )  the s e ~ w ~ r d ,  

pe . r t ly  mve-terraced portion of s m w  ridge exteneLnc up to an 

al t i tur le  0% 3.500 feet in the Lituya $?istrict. Despite the rela- 

t ively &Id climate at r;ea level ,  =bout one-fifth of the gmv2nce 

is cowred by -lacless o r  by wvp-?e~-t; i c e  and snow fiel<s. F a n s f  

of' the t?rainar,e is by short, mi" s t r e m s  originating fn zlaciem. 

Well-drained lowland m a s  mC! lower s'lcpec up t o  an altitude of 

about 1,503 feet  are covered by a dense of forest and urderbrush. 
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The principal published sources of information on the geology 

of the GuLf of Alaska Tertiary ~rovince, base6 on investigations 

prior to 1921, are reports on t he  KataUa and Yakataga dLstricts by 

Ibrtin (1939, lpl), Maddrer 1 )  md TdieSerro (1932); on the 

&*&aspina md Dry Fay ddstricts by Russell (1331, 1;393), Tarr  and 

Butler (lglg), =dl RlaclwrtLder (1~337); and on the Lituya & s t r J  ct by 

Vertte (1932). C;coLo,->c studies carried out ir:te,&ttently in the 

province from l* to 1354 1.umIer tSe rRc20,ylcat S m e y ' s  psogrm of 

petroleum investigations in cout!-kern Alaska a m  drscsi5ed i n  several 

=ep,xts p3.?2U~;1353 ( ~ f ~ e r ,  1953, 1957, P l a f k e r  and Miller, 1957) or 

r e l e a s e d  as p?ar-ftinersls inwstigatioos or in open file-/. 

- PJUer, D. J., ROSS-, D. I., and ~ i c ~ c o x ,  C. A., 195, 

G.-oloqfc mil topographic mp aqd sccti-orls of the Ka+&a area, Alaeka: 

U. S. Geol. Survey P r c l i m ,  Rept. (map w c o ~ ~ e a  by mbeo. te*) . 
Miller, D. J., 1951a, Prelimillmy re-pod on the geoloq &?d 

oil pcssibilit'es of the YaE;at~.,qa distr?:ct, Alaska; 1;51b, Geoloa~ ar,d 

oil yossibilities of the .%talla district, Alaska; 1953, Preliminary 

geolocic nap and correbtei! col-DEW sections of Tc, r t i a ry  rocks in the 

southeastern part of the L i t ~ y a  district, Uas!:a: rJ. S, Ceob. S U F E ~  

open-file report. 
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Marine and n o ~ m r i n e  sed1mntary  rocks of Tertiary a@ exceed- 

in;: 25,030 feet i n  maximum thickness and resting with - uncon- 

f o m i t y  on mtamorpfiosed se-ntary and volcanic roclcs of presumed 

lksozoic. md older age Wee up the bedrock sequence I n  the G d f  of 

Alaska T e r t f  m y  province. !The Tertiary sequence includes depasits 

formed c2uring each of the epochs f r o m  Eocene t o  Pliocene, The Ter- 

t i a ry  mcks undoubtedly form a continuous be l t ,  i n  part concealed 

by 1 a . r ~  glaciers and i ce  fields, that extendsfrom t h e  Katalla h i s -  

t r i c t  through the Yakataza and Ifalaspina districts to t he  west sholre 

of Yakutat Bay. Ro&s of Tertiary age also are exposed i n  a n a m  

bel t  betweerr U t u y a  Bay and Icy Point in the southeastern part of 

the Utuya d i s t r i c t ,  and are present i n  a small out l ie r  near Cap 

Fairweather i n  the n o r t ~ s t e r n  part of t h e  Wtuya 6istncict. In 

the Yalrutat d i s t r i c t ,  between 'iai..utat Bay and Cap? Fairweafher, 

the  mow-tains st the  i m e r  mar@.n of the  coast^ plain so far  as 

are con-wsed of metamorphic rocks of pre-Tertiary we. It 

i s  probable, however, that  lCef iL&ry mcks are continuous between t h e  

exposv.res on Y a l r u t r a t  and L f t u j a  B a p ,  a t  least offshore a d  possibly 

also beneath the coastal. l a i n .  
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Plate 6 ~ h m  one or mare genemdizeil stratigraphic sections 

in each of the dis t r i c t s  where the T e r t i a r y  sequence is exposed. 

Three mgor subcUvfsions of the T e r t i a r y  Bsquence are recognized 

on the basis of p a s  lithoLogic chmxcte~stics and foss i l  evidence. 

These ulzits are believed t o  correspond to major c-s in the depsi- 

tionrrl. env5romaent of the Yalry~ctaga geosynclim. The oldest unit, 

of Eocene and p ~ s s i b l y  e83:w Oligocene age, consists predomfnsntly 

of' intefiedded o r  intertonguing nonmarine coal-bewing stmta and 

sheU.ow &ne ox brackish wster s t ra ta .  Fossil plants and marine 

invertebrates in thlls unit are reparded as indicating, subtropical 

t o  tcmperate cUmate on land and tmpical  t o  tram-tempsate narine 

endmnment, This unit includes the Kushtaka, StiIIwc~ter, and Tokun 

foraartfans in the K s t a U  district, and the Kulthieth f o m t i o n  i n  

tha Yds&~tae;a and Mataspina dAetz5cts. It is not represented tn +he 

expused 'Perti ary sequence of the Lityva d i s t r i c t .  

The middle unit, fonned i n  middle Oligocene to approximately 

middle Miocene time, is  chsrsctexYized by massive concretionary m1d- 

stone and siltstme, believed to have been deposited in moderately 

deep water, i n  part i n  a reducing envisoment. Wcal volcanic =ti- 

d t y  l a  indicate& by interbedded marine tuff =d ey&omerate. This 

unit is highly organic at s e  places, m y  of the known indica- 

tions of petroleum in the Kstalla a2d Yakataga districts are associated 

with it. The unit includes the lower and middle p&rts of the Katal.2.a 

formation in  the K a t a U a  d i s t r i c t ,  the Poul Creek formation in the 

Yskataga dis t r i c t ,  and the bas& psrt of the exposed ~ e i t i - j r  Bequence 

i n  the Lit- d is t r i c t .  It i s  absent i n  the exposee T e r t i a r y  sequence 

i n  the Pal8spina &Istrict, where the easly anC6 late Tertiary units ase 

in unconformable contact. 
31 



?Be youngest u n i t ,  depsf ted  duds- the tim i n t ~ r v d  fvm 

rAd6le or late P'iocene t o  late PLiccene o r  possibly earliest P lc l a to -  

cene, c o n s l ~ t s  of sbnllcw mri,~e s3ndstone a d  ~il ts tcr ie  in+,er%edded 

invertebrate fauna, on the w5ole, ir?dAcates consi*r~bly c01acr 

water than in earlier Tefi,lary tim, w-d the narine pJacid d e p c i t r ;  

i n e c a t e  rfgorous @ciation of adjacent lanit areas. F I ~ S  ~mlt is 

represented  by the  u m r  prt of the Katalla ?omtion in the I<a$.xdl& 

district,, by the Y@.atw fon?at,icm i n  t%. vaka+&;a and ~'al,n~pf:;s 

districts, by the u p r  - of' the unnmd sequence in t he  Lftuya 

d i s t r i c t ,  ma by strata exposed nn MiMleton IslAnc?, a mall island 

in the G U M  of ALaska 30 miles sout;~,t~?st of Co&ova (?.tiller, l("j3). 

In late Tertiary o r  early Ple i s tocene  t a k e  the Chu+c9-%.. FJias 

Mountain c M n  was uplifted alozv;: mn arcnnte northmrd-diypin!: faillt 

systelc, and the borderirq belt of ?ertiar:r ner? ime~~tary  roc'-.$ was 

folded. a d  d.ie?lacccl alon,~ ~1li2nj~ hic%-a?lrlt? thrust faults. The larmet 

of t h e s e  faults, t5e C:lu-iricl?-X. Elins f n , u ' t ,  has bee3 t ~ . c e d  d o n e  

the sovthen  f m n t  of the C h - ~ r i c h  m d  X. Elias mountains from t%e 

6eltrs of the C o w r  R i v e r  to Y a h 1 + ~ 5  >a:/, a distance of 130 ~ d l e s .  

n i s  f a ~ t ,  micb c ~ p o  ~cI'-&' x., i s  est-tea to have a s t ? x ~ t i , - ~ ~ p h i c  

throw of nct less tbl 19,990 fect. In t ! ~ e  Lituya dLstdct, t 9e  Pair- 

weather fault, l y l ~ ,  i n  a gre~t trenc3 at  the base of t h e  F n i m a t h e r  

Range, bou~cls t 5 e  Tertiary prorLnce. 
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%e major t h rus t  f a u l t s  anc? p a i n  o f  f o l d l n ~  i n  the  Tertiary 

rocks I n  general .parallel  the trend of the  bordering f a t  s y s t e m  

alone; the  Chwach-3,. F l i a s  f ront ;  the  i n+ tns i t y  of folding and 

.-tude of displacement tiLon;: f a u l t s  increases toward the mountain 

f ron t .  Transverse t ~ n &  i n  the western oC the  Y&+a.lla dis t r l c t  

a_npa_rently am related to the  nostiward-trendlng Ragged 7lounMn 

fault t h a t  e.u_oooes the  pre-Te2-tLaqr basemfit m!rs. In  t h e  KataLla 

d i s t r i c t  the f01& ~ X T  t ~ ) i c a l l y  of SU ~ l i t u d e ,  ti,$tly corn- 

pressed, and ersymmet15c, the  axicil planes being inclined t o  the  west 

or  north. 

. In  the  Y&&ta,ya district three  belts of differing ctmc-i;ural 

,pattern are reco.;~ized: I n  the  be l t  neeres t  t h e  Chuga~h-~st. FJ ias  

fault the Tertiary -vc s show intelzce minor folding with mch over- 

turning,  m d  arc disylacaC al-onl: =y northward-dipping high-angle 

tWust faults, which Irr genera3 are subpamllel t o  the  axial planes 

of the folds.  I n  t he  intemdiate  b e l t  the  fo1fi.s nre of STEEL m p l i -  

tude but r e l a t i ve ly  long, and are l e s s  t i g h t l y  cm.pmssed a ~ d  mre 

widely spec?.  The b e l t  nearest the coast i s  chamcterizcd by broad 

synclines and n-, t i ~ h t l y  pinched, asymoeetrfc , l o n , . ~ i t u d i ~ y  

faulted anticlines.  

I n  the 3Waspina c l i s t r i c t  f au l t i ng  and uplifi pmdominated over 

folding during t he  late Cenozoic ororcr;:., for the youngest Ter t ia ry  

strata are only broadly folded or gently t i l t e d .  A t  l e a s t  two e a r l i e r  

stages of deformation and u p l i f t  wit-Un the  Ter t ia ry  perfod are reconl- 

ed by angular u n c o n f o ~ t i e s  within t he  ICulthieth and Yak~ntaga forma- 

tions, and by overlag of the u p p r  part of t he  Yaka-kga f o m t i o n  on 

early Tert iary and pre-Tf.fiiar:r roc1:s. 
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11ea.r IXtuya Ray i n  the  Lit- clistrict  the narrow belt of 

Tertiary rocks is folded in to  ra s?xCLcn? syrrcline and a strongly 

acynrretric artticline. These folds pass to the southeast i n to  a 

se~wmd-fming homocline ~fhich, at Icy Paint ,  i s  overturned. Upper 

Tertleuy roes i n  the ou t l i e r  in the nofihern part of the Lituya 

district fom a broad synclirse? trending, northwest. 

The abundant o i l  and g-tu seepn i n  the K a t a U s  md Y a k a m  

d.istrIc%s, W c h  were &?.scove=cl aSout 1336, f i rs t  ~ t t r a c t e d  =tten- 

t i o n  t o  the p e t r o l e u m  p s a i b i l i t i e s  i n  t h e  Gulf of Alranks Tertiary 

pmvfnce, md undoubtedly have been the most important factor in 

encouraging exploration, The s t sa t igm?hlc  occurrence of mst of 

the o i l  seeps and other ind ica t ions  of petroleum paints 20 prabable 

sources i n  the lower and middle p& of the Terticuy sequence, PXld- 

Tertiary rocks exposed i n  and adjacent t o  the province, including rocks 

posscbly a. younf! as Late Cmtxeous,  sre believed t o  be unfamrable 

f o r  petsoleuan. 



I n  the Ks ta l l a  d i s t r i c t  the knam oil seeps, as w e l l  as indica- 

t ions of o i l  i n  wells, me confined to s narrow eastwazrd-tren6ing 

b e l t  neas the corzst. Martin (1921, p. 29-39) infersed tha t  the o i l  

is camin(: from re la t ive ly  undisturbed l.%?sozoic rocks l y l q  beneath 

c ~ l e x 1 y  defomd and overthrust Tertiary rocks, ci t ing  as evidence 

the o c m n c e  of seeps i n  a S e l t  diagonal t o  s tructural  trends i n  

%rt;iary rocks, and the similarity of the o i l  to t h a t  from seeps i n  

the Jurassic -s of +&e Alas!-a Peninsula-Cook Inlet area. More 

recent investigations have s h m  that most of the o i l  seeps actually 

me in the autcmp area of the middle part of the htaUa f o m t i o n ,  

which, locally includes a petroliferous, hi&iLy or@c shale. On 

the west flank of' Ragged Mountain in the  western part of the KatR'I1R 

district, hawever, o i l  resembling tha t  found elemhere i n  the dis- 

trlct seeps from hard si l ts tone and sandstone of probable ear ly  

Tertiary a@, and also from p-Tertiary mtamoz-phic rocks near the 

contact with the ewly ~ertiary(?) s t ra ta .  

I n  the Yakataga d i s t r i c t  the k n m  o i l  seeps are i n  the  area of 

outcrop of the Paul Creek fonnatfon and Lower part of the Yakataga 

formation. Rearly all the o i l  seeps EUT on o r  near the f(~ul.ted cres t  

of the Sullivan anticline, m c h  l ies  near the coast. A w e l l  dr i l led 

recently on t h i s  structure encountered shows of o i l  and gas i n  strata 

tentat ively correlated with the lower part of the Poul Creek Fornation 

gnB the Kulthieth formation, 



,- 
I n  the course of the  Geolo,$cal S m y ' s  investigation of the 

Malaspina d i s t r i c t  in 1953 an6 3954, nany lwge oil seeps were found 

in the LFammar EEills a t  the nort,h margin of the Malsspina GLacier. 

!The o i l  i ssues  fram the  Kulthieth formation, W c h  at  this 1oca;lity 

consis ts  of i n t e r b e e d  marine an6 nomarine strata, and fm in te r -  

bedded asgillit@ and graywacke of the Yakutat f o m t i o n  of Cre+aceous (? )  

we near the contact wfth the KLiLthieth fonnstion. Re,wrts of oil 

seeps near the east shore of Icy Day (Mddren, 1914, p. ~ 4 ;  it?. M. 

Miller, personal c ~ c a t i o n ,  19-1) have not been verified. 

The writer io 1952 noted an o i l y  film and petrolifemus odor i n  

Tertiary sandstone exposed at the crest of an ant ic l ine  on Tops? Creek, 

about 5 miles southeast of L t u p  %y i.n the Lituyor dis+,rict. Yo 

other indicatioas o f  pctraleum are known de f in i t e ly  i n  the G u l f  of 

Alarslca Tertiary pawlnce southeast of Yahtat 3ay, althoq-3 o i l  f i lm  

have been reported on Y&utat Bay (?am and Butler, 199 ,  p. 169-170) 

and near Cap Spencer (?*in, 1921, p. 72), an8 northwest of L i t u ~  

my. 
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Prospectors loolrinf: for  gold a= reported t o  have d'scwerpd 

tie o i l  and gas seeps in the ;(atalla ar.d I!&xxtaga CEstricts abollt 
t 

13$, 3y lpC! 1-p tracts in both afstricts were s-ta!<ed for  ,p-tro- 

leum exploration under the  placer mini35 laws, and the first well 

m s  dr i aed  i n  the YataUa dLstric+, i n  1901. In 1302 the secone? 

w e l l  dri l led near the discovery oil seeps a t  the head of Katalla 

S l o q h  encou?tered o i l  at s'nclLlm depth. The ear l y  h i s t o q  of the  

developsent of the  Katalla f ie ld ,  as w e l l  as explora t ion  elsewhere i n  

the Katalla t i i s t r i c t  su?d i n  the Yakataya d i s t r i c t  up t o  1 9 0 ,  i s  

described by Y ? i n  (191, p. 11-15, 39-&) . D r i l l i n g  continued 

i n t e m d t t e n t l y  In the  K a t U s  <-' r t s i c t  until 1 3 9 ,  one wel l  

was dri l led in t h e  Yakat- E i s r ic t  d d ~ ,  the period 196-27, 

Production ceased st the IQWla f i e ld  w'nen part of the = f i n e r y  

was destroyed by fire in Dece~ber 1333. Ix te res t  i n  the  ptm- 

l c ~ m  possibilities of the Gulr* of Alwka %rtiary p d n c e  was 

revived briefly i n  the late thirties, when new qpplications fos oil 

ehld e,as leases were  f i led ,  and @ologic investigations of the 

Katalla and Yakam aZctr ic ts  e r e  made jointly by three major 

o i l  c o ~ e s .  
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flew impetus; was given to the search for p e t r o l e m  i n  t h i s  

_nsovince ixl 1951, when applications f o r  olL and gas leases caver- 

ing nearly a Illlillian acres in the KatdLla and Yakatagei  d9str lcts  

were f i l e d  by a large ,poup coopranting as t h e  Rorthern Develop- 

ment Company. In 1953 t h e  P h i U p s  Petroleum Capany and Kerr- 

).%See Oil lnd~lstsies, Inc . , entered in to  a deve lopnt  contract 

with the Departaent of the Interior for exploration of the Plosth- 

ern Dev@lopent Co. lease tract aod other adjofning leases i n  

the Yakataga i l i e t r i c t .  Under this eqelorafion program one well 

locateia on Fig River in the Yakataq c2istric-k was drlUed tmd &inn- 

doned in 1954, and a second well located on Little River was drilled 

during 1954-55 and abandoned late in 1955. A t  the end of 195 oil 

md gas leases covering about 2 million acres in the G t r l f  of Alaska 

Tertiary province, or more than half of the tatal m a  of the pmenw , 

were in effect or applied for.  

Betreen 191 and t h e  end of 1955 about  b7 wells were W h l e d  

or $taT'tRd i n  search of o i l  .Fn the Gulf of Alaska T c r t i a n  province. 

Thew wells art? U s e d  in table 3, wbich Lncorporates i n f o m t i o n  

asse~bled by G. C. ~hrtin (l(91, p. 21-25) on Mlling up t o  190, 

The total footage drilled is  about 60,000 fee t ,  and the p a t e s t  

depth reached is 10,013 feet. 



M n g  the 32-year period fram 1902 t o  1933 the KatdJ.8 f i e l d  

produced about 154,000 barrels of paraffin-base o i l  hatring a gravity 
I 

of 41'-45' Ee, Of the 28 wells c2riUed in the Ketd.la field, 18 in 

an area of about 60 acres p d u c e d  of1 from fractured sandstom 

siltstone of the Ksta lU  formation, at depth6 ranging fram 360 t o  

1,750 feet. The f ie ld  is believed t o  be i n  a f a t  zone. Most of 

the pmductive wells are on a c l a i m  patented under the placcr niniw 

Law prior to e n a c e n t  of the ail and gas lzasing Lsw. 

Cook Inlet Tertiary p&nce. 

This possible! petroleirm pmvince (pl. 1A) includes the Cook 

Inlet basin, a topographic basin floored by &uatemaqy unconsolidated 

deposits; it alW includes bodering lw-lying areas i n  which ear ly  

!Tertiary deposits of the ,SheUkof trough exposed, Noncrarfne sedi- 

mentary rocks of Eocene or younger Tertiary 8ge are believed to 

underlfe much of the Cook Inlet Tertlary pradnce, Marine rocks of 

Tertiasy conceivably may be present also. The prwince is bounded 

on the southeast by the Kenat and Chugach Hountalns, on the north and 

northeast by the Weetna  Mountains, and on the north.west by the Alaska 

ctna Aleutian R-s. The boundary on the southvest is an axbitrarlly 

chosen line drrmn across lmr Cook Inlet fram Chfnitns Bay t o  KRctKtmak 

Bay. !&e p d a c e  embraces an area of about 9,500 square ~Lles, of 

which about 4,100 quire miles i s  covered by tae shalluw mters of 

Cook Inlet, runzralfain Arm, and Khik Arm. In the southeastern part 

of the Cook Inlet Tertiary province, the Eocene or younger Tertiary 

rocks are inferred to be underla$.n by the predcrminantly meulne deposits 

of the Matanuska ,masyncline. The p n s i b i l f t i e s  for  ptrolem i n  these 

older roc::s wee &Lsclussed in the section on the Cook Inlet Mesozoic 
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Most of the land m a  of the Cool: W e t  T e r t i a r y  povlnce rages 

f m m  uea L e v e l  to about b0 feet fn dt i%u6e  and is io part gmrly 

cbxirnd ruld clotted Ylt'n lakes md mmps. Flarly Wl-tissy seiSl?entsry 

rocks  form hiUs Wfth a m i m m  dt-Pltude of 3,93r3 feet on the Ken& 

Peninsula nofl,h of Khchem*. Bay, md also e ~ s e " ,  in or me inferred 

to underlie the piedmont s l o p s  me !,mothills of the borderin,.: mouutdm 

up to about the smne s l t i t i l d e .  In t h e  Susitna Valley some fcola+ued 

h i l l s  02 pre-Tertiary m P s  *se  to a maxm altitude of abou-5 

4,500 feet. me 'province is t l raimd by the ,Susftm and lb ixnus?-a  Rivers, 

a ?  by m y  ot5er s d l  stm~mn that ~ 3 5 ~  tribl:tary to Cook TnLet or its 

extensions in D d k  A m ,  Turna&-;ain Arm, and ICachemk Ray. 
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'I%e pr inciptd  sources of i n f o m t i o n  on the geology of the 

ascca ir.clu&d i n  the Cool: Inlet Tertiar! province are regional 

reprts based on recollgalssar-ue mauying (!fartin, Johnson, and 

Grant, 1915; Cans, 1913, 1935, 1:M) and reposts de~cribini;: mose 

detdler l  local. investii;ations of' coal deposits, incluung one 

yeport; published ( ? m e s  and Page, 1956) and several other reports 

/ in pmss ( ~ u n z e s  and CoSb,, Barnes and Chkol) or placed in open f i le -  . 
t - Barnes, F. F., l.9h3, Coal invescications on the southern 

laargln o f  the !lmr district ,  lCenai cod. field, A l a s k ~  i n  L*T&; 
I I 

1353, h . e l M n a r y  ~ p r t  on the Ut t l e  Susitna d i s t r i c t ,  Uats~tus1ra 

coa2. rield, Alaska; 1955, ?Totes on 8 c& dieposit on the Belu,~a River, 

Alask~: U. s 1 Geol . Survey open-file repark. 

Cobb , E. Xi., 1950, Coal investigations on the southver;t 

margin of the IIoner dictrict ,  KenaL coal field, Ailash, I n  1949; 1951, 

C o a l  fnvcstications on the northwest mr@n of the Horns itistrict, 

Kenai coal f i e ld ,  Alaska, i n  1950; 1352, Cod i n m s t i ~ a t i o n s  i n  the 

Rormer d is t r i c t ,  Xenal coal field, N a s ? ~ ,  in 1950 and 1951: U. S. 

S e i a c  invlssti@ions luma CrlUinp, undel-talten in this provifice by o i l  

conpniee i n  1954 end 1955 ~mdoubteC!~ ?SIT yielded cr i t i ca l ly  neeaec? 

inforclation on the subourface geolorj, but Secause oi i t a  potential. 

econac value t h i s  infomation hsd not been made public at the end 



mntary roclrs of lurown or probable Fmene or younger Tertiary age 

are exposed in many discontinuous areas in the Cook InI.e-3 !Wrtiary 

pxmvince. The princfpd areas of outcrop are s h m  on plate 3. This 

seguerrce also hets been penetmfxd by a WU M U e d  for water + k h  

the unconsolidated &posi.ts near A~~chorage  (p. 72) anit by a .tes+, welL 

for petrol@um drilled in 1955 near the west shore of KnLk Arxn. 'Ilze 

F m n e  or younger !&rtiary coaL-beming sequence has been studied i n  

greatest  d e t a i l  i n  the Boner d i s t r i c t ,  whlch includes the southern 

half of the Kenai lowland, In this dist r ic t  the Tertiary sequence, 

~ & i c h  1-s been rceuaed the U n e i  fornation, consists of pertly indurated 

m d ,  silt, aLna clay with t h i n  con,Qmerate lenses and msny t u n  beds 

of subbituminous coal or ~ l @ t e - / .  Nrarly continuous exposures of 

- Cobb, E. E . ,  op. ~ 3 % .  (1952) 

the fornation in the Mach bluffs on the north shore of Kmhem&k Bay 

have a composite thicl..mss of 3,450 feet, and the to ta l  thickness, 

according to E. Ef,  Cobb, is nrobably mch more than this, FTeithes 

the base nor the top of the &nai Eonnation has been identified in the 

H a n e r  district. On t h e  south s ide  of Kachemek Bay horizontal. leaf- 

bearing beds that have been correlated with the ;Ken.& formation f in, 

Joinson, and G r a n t ,  1915, p. ,33, 37) ,  rest with sngular contact on 

Lower Jurassic beds. 



I n  the Little Susitna d i c t r i c t ,  on the north side of the western 

extremity of the Yatanuska Valley, s sequence of coal-bearing rocks 

of T e s t i m  age resembling the Snai formation is  exposed Lo a thlck- 

ness of a few tens of feet i n  scatteret! small  outcrops and i n  s t r i p -  

/ ~ 3 n e  cuts- . 

-/ Barnes, F. F., Op. ~1%.  (1953). 

At least l,h feet of th i s  coal-bearing sequence was penetrated by 

dlamond-drill holes near Rouston, a t  the west end of the  L i t t l e  Susitna 

d i s t r i c t .  In  t he  eastern part of the  L i t t l e  Susitna district, ac- 

cording t o  the re-~~% by Barnes, a 603-foot sequence of moderately 

indura-kd r>cbbJ..e conglomerate and san6stone exposed i n  t5e southern 

psrt of the Little Susitna canyon appears t o  d ip  beneath the  nearest 

outcrop of the cod-bearing sequence. 93ie 4x0 sequences were not 

obsenred in contact, however, and t h e i r  re la t ionship ic not def in i te ly  

established. I n  the Wishbone H i l l  d i s t r i c t ,  which is farther east in 

the  Matmuska V a l l e y  and Just beyond the  boundary of the Cook Inlet 

Ter t ia ry  province as shown on plate 1A, only the  uppermst part of 

the Tertiary sequence, the Ts-a fornation (~arnes mi! Payne, 1956, 

p. 19-20), -- i$ regarded as the equivalent of the  r e l a t i ve ly  undefomed 

Eocene or younger Ter t ia ry  sequence that characterizes the Cook I n l e t  

Ter t ia ry  pFovince. In t h i s  d i s t r l c t  the T s a b k a  formation, including 

709 feet or more of congJomerate, sandstone and s i l t s tone ,  rests with 

angular contact on the  mre hi@y deforxed Wishbone H i l l  and Chickaloon 

fonaations, which are regarded as of Paleocene o r  early Pacene age and 

as the y o u n p c t  aeposi%s of the Matnrauska peoeyncline. 

93 
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In the Skwentna-Chulitna area, at the n o a m s t  margin of the 

Cook Inlet Tertiary province, a sequence of l imte-bear inf ;  unconsoli- 

dated to  loosely consolidated clay, smd, and gravel is exposed in a 

maximum thickmr:s of ,%C feet (~eppn, 1913, p. 29-36). This secpence, 

presmed t o  be Eocene i n  ape, r e s t s  ~ t h  angular contact on hip-Uy 

d e f o m d  olr te  and pywacke  of Mesozoic a,Te and is overlain with 

apparent structural confomdty by 503 to  1,133 feet or more of coerse 

gravel possibly of Olieocenc or plmger Tertiary age. Farther south 

along +be northwest mcrrcin of' the province, in the vicinity of 

Stdp$ t  Creek, the exposed thickness of the early  Tertiary coal- 

bear in^ sequence, inc luc?in~ some in+,erbedded volcanic bposi ts  , may 
be as much as 2,900 fee t  ( ~ a p p s ,  1935, p. 60-65). 
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A sequence of abouCu 1,339 feet of friable sa~dstone  , conplanerate 

and shale, with beds of l i e n i t e  as lcuch as 15 feet  t h i c k ,  is exposed 

in the beach cliffs on +,he we& shore of Coo!: Inlet tit T p n e k  (~twood, 

lP3, B,rool:s, 13U, p. 91:-2.33). E i n l l a r  beds expsed alonr: the 

9~ltu:a River north of Tpnck, according t o  !Wood (1x9, p. 120-121) , 

m y  avisible In to  two uxi.-tc cjeparnted by an unconfonnity. A coal 

bed 29 to 30 feet thlc.. i s  ex-nosed on the 'Selu,?;a River about g pile6 

above t h e  mouth-'. I n  1949 the writer observed coal-bearinr, sandstone m14 

- Barnes, F. F . ,  155, ro tes  on n coal deposit on the Blell~ya River, 

Alaska: U. S .  Ceol. S m y  o:pen-file ~ l m r t .  

shale expose?. I n  a thic:meos of a t  least  a f e w  hundred feet in beach 

cl iffs  on the w e s t  s h o ~  of Cook Inlet at Redoubt Bay and sout'u of 

Point tlarriet (west of FklFjn 1cland). Coal is r e ~ s t e d  to ?lave been 

mined on Y d g i n  Islaad ( E Y ~ C  Fribroci, personal c-mication, 19kC). 

I!o exposures of Tertiary bedroc? we* seen d W n r  the writer'.; t r a ~ r c e  

around this island in 1?49, but, the r m y  l a r s  blocks of frt,able coal 

In glacial d e p o s i t p  near the ~ o u t h  end indicate that Tefiiary mcks 

l i e  near the surface then?, if they arc not exposed. T e r t i a r y  con- 

@.omrate, sandstone mc? ail^,stor?e a f e w  hundred feet t u c k  are ex- 

posed north of the e e t m c e  t o  Chinitmi Bay i n  the CEzinitm district 

(Martin and Katz, 19'12, p. 77-73; Arthur Crriz:tz personal c ~ c a t i o n ,  

1955). A t  t h i s  l oca l i ty  t h e  Tertiary sequence rests with a mall mqJe 

of  discordance on t'ne I!aJknek f o r s ~ t i o n  of Late Jurassic w c  



.c 3r tip-L:; of oufcrop i n  t'ic Coo.. IrLLet Tertiary yrovi:lce ic nearly 

'7 r .,- , - ' A ,  l:i r~ - or ~ n l y  gently +, ; l t f l d  or Colecc?. A t  most l oca l i t i e s  

amrCrr t1j.e ??ortt?wcstern marl-in of f n c  provlnee the Tertiary beds dfp 

0 
er-n-twzr? nC, an aqrJe renr!.?: i'rc~!"l a f e w  ckgrees to 15 . I n  the 

L34,+il.e RL:siLn,a 2ictrlct t'le c?o3-i:2&7% stmcture of the 9r t i : t ry  beds, 

bese?. cc!l triciely scattered ostcmpc. i s  n moderate ho pentke southerly 

dig-/. '~~tcrops a m ~ ~ n d  the sa~ithcrn margin of t he  Kenni lowland and 

/ - - Lsyles , F. F., c?. c i t .  (:1::53). 

/ r;;?lcline ncdifiqd by small fo;if.s- . A t  Tyonek and on the P e l u ~ a  River 

t ! ~  regional  strike is apn.w;:i~ntcQ- north an6 the cti_j? is easterly at 

0 
a.~yJcs s c ~ g n g  f ron 10' to 63 (A+I.~oo'~, 199, I). 1213; F?roo.1:~, 13U, p . 95) . 
On the west  shore of Cook Iiile5 cp:u~site Kalgin Is :an? the regional dip 

is c n c t c r l y  or southeasterly c-t  R low anf-Je. A mjnr fault along which 

there has been recent displccer?o?t is inferred t o  extend f r o m  the 

L i t t l e  Susitna district ~ o ~ t h % ~ s t b i ~ r d  across the Cook 1:llet Tertiary 

provirlcf? (pl .  3). 



No indications of oil a m  k n m  definitely to be associated with 

the Eocene or younger Te r t i a ry  sequence of tht Cook Inlet Tertiary 

province, but this sequellce m y  be the source of gas fomd at two or 

more localities. Dim.ond-drill holes put iIcn?n in 1951 and 1952 by 

the U. S. 3hrreeu of Mnea in the course of exploration for coal deposits 

near Houston encountered flows of inflammable gas and saline water in 

the Tertiary coal-bearing sequence at d.eptb.s ran@ng from 555 to 7 7 5  

feet. A sample of gas collected at one of the diamond-drill holes in 

1952 vas analyzed by the National Bureau of Standw68, with the fol- 

lowing r ed t s :  

Mass spectromet~r analysis of gas fmn; 
cUamond-clAll hole 140. 2, Houston, Alaska 

Pie thane 
fiitrogen 
Argon 

Mole _percent, air and water-free 

S m U  g;as seeps are visible between the high-tide and law-tide shore- 

lines at two 1ocaZlties on the southern margin of the Kenai luwland. 

These s eps  are on or near otrtcrops of the K e n a i  formation. Gas re- 

ported at a test well drilled in 1955 to s depth of 3,855 feet near 

tbe west shore of KnFk Arm-' possibly is derived f m m  the hrt iary 

/ - The Anchorage Times, November 14, 1955. 

coal-bearing mcka which underlie the  ares. 



P 

$%my of the petrolem explorclt!,on ~c t iv i t i e s  mdesrtaken up to 

the  end of 1955 within t h e  aren here i nclufied In the Cook Inlet 

Tertiary province are also within the  inferred boundaries of t he  

Cook Inlet Mesozoic province, onr? zence are regarr3led as intended or 

po ten t ia l  attempts to f ind  petroleum in both the Mesozoic m d  Tertiary 

seguewas. Inclxded in t h i s  ca",cory mr? lea~iag nerrr the head of 

Ccok Inlet and &rilling near P-.?choree .in the e ~ r l y  twenties, the 

surjr~ce geologic studies imdertaken :n the Ken& levland by o i l  con- 

pmies in 397-1948 and from 1253 to 1355, cej.sr?o~mph operations i n  

t h e  K e n ~ i  LowL~nd a.13 C o o k  IrJet i n  1351~ and 1955, a  pa^ of t ne  less- 

in&: a c t i v i t y  in the Cook T.et-lower Mntanuska Valley area during the 

period. 1952-1355, and the d r i l l i n z  at  a slte near Goose Fey on Knik 

Arrn in 1955. The discovery of gas and saline water in *fist borinqs 

for coal new Rou.ston amused new i n t e r e s t  i n  the pocsibility thet 

the Ter t ia ry  sequence n i g h t  ?x both ti s o m e  and reservoir f o r  commer- 

cial a c m u l a t i o n s  of gas, and perha,ns also of o i l .  T h i s  ciiscovery 

is believed to a>e at least partly, and perhaps largely responsible fo r  

the recent leasing activity i n  the  area between Houston and M k  Arm. 

Drilling etarted at a test site near Rouston i n  1954 and was suspended 

for the winter late in 1955 e r t  a depth of 2,iirl;; Peet. It m s  reported 

that this hole encountere(? shows of gas and ssline water a t  580 Peet, 

shows of gas at 750 feet, and pet ro l i femus  s a d  at  1,774 feet. 



%is possible p e t r o l e m  province is  a topographic bas in  under- 

lain by unconsolidnteci r3eysito of Omternary age. It, i s  bounded 

on the east by the W m r p L 7 _  'fountains, on the south by the CZlw,ach 

Mo~mtaifis, on the  west  By the T:=-eetna Mountains, and on the north 

by low hills on the sou%kn flank of the Alaska Range. Over an area 

of about 5,700 square miles, s ' l m  on plate  lA, it i s  considered 

possible, a l t b o u ~ b  not 19>-ely tha t  a favorable sedimentary sequence 

of Tertiary age may be present beneath the C?uternary (?elpasits. 

The poss ib i l i t i e s  f o r  petrolem in Me~ozoic m i n e  rocks that are 

iAnf'e?xea to underlie t t re  southern y1-3 c :: the Copper River basin 

were dlscus~ed i n  the section on the  Crjok Inlet lllesozoic province. 

!The C o p r  River basin Is a p l a i a  of low r e l i e f ,  r w i n p ,  from 

2,000 feet t o  3,m3 feet altitude, ~im!. dotted with nany l&kes. The 

Copyer River drains all but the nor thwes t~rn  part of the Sasin, which 

is drained by the k e a d w ~ ~ r s  of the Susitm River. In the south- 

eastern _& of the basin the Copmr R i v e r  aad i t s  major t r ibutar ies  

are incised as mch as b 0  f ee t  i n t o  unconsolidated deposits of 

Csueternary 4y. 



The geologic se t t i ng  of the Copper River basin i s  s h m  on 

pla te  3. Sedimentary rocks of Paown o r  probable Tertiary age are 

exwsed at several places in a d  around the margin 0% the basin,  

and have been penetrated by one w e l l  Grilled for water in %he basin. 

?Jomarine sedimentary beb unikrlying the  Cenozoic v o l c d c  rocks of 

t he  Wrangell Mountsins expsei', in several mall. areas at the 

eastern nar@n of t h e  basin ( ~ % n d e n h d l ,  1995, p. 54). 110 fossils haw! 

beec fottnd i:1 these be&, wUch ilnclude soft fel2spathlc sandstone, 

conglomemte, m-2 as much as 293 feet of soft sandstone interbedded 

w i t h  shale containing blsc:r 1Fr.estcne concretions. Similar beds 

*mderlacI,% rind interbedded wi%h basal be28 of the  Cenozoic volcanic 

sequence i n  the  eastern Wrangell 5tount,aim are considered to be early 

Ter t la ry  aad probably Eoceae on the basis of fossil leaves found in 

then ( ~ f f  i+,, 193.3, p. g) . I n  the course of mcent fiel8. imestiga- 

t ions  Arthur Crmtz  ( p r 6 0 ~  cammunicati~n, 1955) hss mapped ex- 

posures of c o o t i o e n t d  gravel totaling at least a few hu..c?nC feet  

in thick5ess I n  the !!elchina area and at  three loca l i t l c s  i n  the 

southwestern part of t'tre Copper R i v e r  bas in  (see pl. 3). Fossil 

plants oStaincd from the gravels i n  tlae western part of' the Tlelckina 

area are st least in part of Sown@ age, according t o  R. W. Brown. 

3ased on hlis examination of Lhe il_+Y',ller's logs and the spoil mound, 

Crrantz believes that a test hole for weer in the Copper R i v e s  basin 

about 6 Hliles south of Lake Imxisc may have penetrated about 100 f e e t  

~f Ter%iary g ~ a w 1  b e x a t h  about 193 feet of Quatemry p a v e 1  anG 

above the  Crt?taceous NatanuGka fornation. 



Normarine r;e(timentary rocks  of early Ter t ia ry  EL@?, corprising 

the Gakona formstion of ?4endenh&1 (1935, p. 52-53), e ~ s e d .  

east of the Calrona Glacier on the south flank of the Alaska R w e .  

ThLs locality i s  about 35 d l e s  north of tfie northern bound~ry sf 

the C o p r  River basin as outlkned on 2late 1A. The Gakona form- 

tion here includes at least 500 feet of con~Jmrczta ove r l a in  by 

1,500 feet or more of soft sWe with beds of gravel, sand, and  

lignite 

?To definite Indications of petrolelm are known t3at can be 

attributed to sedimentary roc:rc of Tertiary cqe in t h e  Copper Rfver 

basin.  Seeps of Inflammable Eas asnociac&d vith sa l ine  s p r i n ~ s  bve  

been found at twr? l a c d i t i e s  in t'ne south-central part of the basin 

1 ) A t  the more easterly of' t h e  two locslities p a  and m~ddy 

saline water issue f r o m  craters in mounds or cones of m d .  A 

sample of gas collected i n  1952 ~t the nore westerly seep l o c a l i t y  

was analyzed by the I!. S. Pureau of Mnes: 

&'ass ~pectrometer maly~is of g= from 
seep, C o p p e r  Rlver basin, Alnska 

Mole percent 

W.6 
0 -2 
0.0 
0.0 

trace! 
0.0 
50 .G 
0 01 
0.1 
0.1 
0.0 
0 *2 

39.3 + 
CalcuLated heating vatue--1t$ ~ . t  .u./cu. ft . 



A smalL part of a recently acqzdred block of oil anhi gas 

leases in the eastern part of <he r:elcUna area lies in the area 

here included in the Coppe~ River basin. Wj.th this exception, no 

qxploration activity had bee3 recorded to the end of 1355 in the 

Copper River basin and, so far aE; Paw.1, no consideration has yet 

been gltrcn to the possibility of f i n u n g  petroleum in r0CL.s of 

Tertiary am? in this basin. 
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CX'JTML AtASlCA 

BY 

Thomas G. P q n e  

Central Alttska is bounded on t he  nor th  by tb? 3rooi-s ?mqx? and 

on the south by the Alaska md Aleutian R-s and extencfs from the 

Canat3.m b-claw to the Wring Sea, W s  rvgion, having aa area 

of about 275,000 square miles, 2s in general of lower Plltiturie than 

the bounding ranges t o  t h e  north and south and is drained almost 

ent imly by t h e  two great river sy3tess of Alaska, the Yakon a.nd 

K u s k o ~ m .  It cansists of an irrewlar assemblage of in t l - i ,~ is te ly  

dissected uplands and brosd allu~um-floored lowland basins. The 

floors of ~ o s t  of the basins m e s a s  less than 600 feet i n  a l t i t u d e .  

The hill and rid@ tops o!: uplands in t h e  western part of the region 

average 2,000 to 3,000 feet in altitu.de, and those of upland8 to the 

east in the Y1kon-T~naaa recioc averape  OW to 5,000 feet. Sur- 

mounting m o ~ t  of tkre uplaw3 areas a m  s c a t t e r e d  mountains that rise 

1,000 to 2,903 feet a1)ove the surro~~.nding hilltops and comon2y are 

composed of resistant intrusive igneous SodLes. 



I- 

The 9rook.s P m g e  on the north i s  the  NacPm comterpr t  of t!le 

Roclr:r Momtailzs and ic umt t r ac t f  ve f o r  _petrolelm exploration because 

of its complicated structure and l a m e  areas of metamorphic m&.s. 

S M l a r l y  Wavorsb le  terrain lies south of the cent rs l  rercon, i n  

the f o m  of the Alaska and Aleutian X r e s  an6 the Talceetm, Wranell, 

and Nutzotin M~untAjtns t-t c o n ~ t i t ~ t e  a belt geologically a m l o ~ o u s  

i n  sane respects t o  the  S i em-Ca~cde  b e l t  of the United .%tx?s. 

In t he  vast =@on of central.  Alaska o d y  slx holes am k n m  

t o  have been d r i l l e d  for  the puqmse of f i n d i n g  o i l  o r  gas. The 

maximum depth reached was 350 feet ,  and the holes were mostly o r  

e n t i r e l y  i n  Quaternary depm3.t~. O i l  seens, p;ss seeps, w d  o+,hcr 

indications of petroleum have been reported a t  m y  l o c a l i t i e s  in 

central Alaska (pl. 3331, and smples f rorc two local i t ier ;  not ~ L s i t e d  

by the U. S. Caolo@cal Survey have Wen analyzed and reposted t o  be 

petroleum. Some of the reported s e ? ~  haw been investigated by L?e 

Geological ,Survey and founc! t o  be 'Iron cxlcle f i h s  on water, i n  

places associated vlth s p r i ~ q s .  In  a l l  cases e i t h e r  no indications 

of petroleum were detected o r  the report* was f o u d  t o  be based on 

w h a t  i s  probably "marsh gas" f ~ o ~  &ca:.<ng ~ e f e t s t i o n  i n  alluvial 

deposits, One oil slick exaclined by 011 c-y q e o l o 9 s t s  i s  re- 

ported to be a doubtful indication of petroleum. Details of t h e  

reported seeps and drill holes are given i n  the d l l sc l~s ion  of the 

provinces i n  which they are located. 



,-- 
In recent years scnne of the major o i l  companies have investigated 

certain areas in central Alaska, and residents of the Territory have 

shown s l ively  interest  in  o i l  exploration, 

Work by the Geolo@cal Survey, except for  local detailed studlee 

of minerel deposits, thus far has been mostly reconnaicsernce, and large 

axeas of central Alaska have not been covered even in this manner, In 

general, structures and stratigraphic sections have not been mapped and 

studled i n  detsil. In 1 B 3  a p r o w  of semi-detailed 6urface geologic 

studies by mans of r iver  traverses and a propam of photogeologic 

mapping were started. Rreliminary results of this work are avui-table 

i n  reports published i n  the m i s c e ~ e o u s  investigations series or 

placed in  open f i l e .  

Much of central Alaska r e p ~ s e n t r ;  8 type of geologic c o n a t i o n  

in m c h  significant mcmulations of petroleum are not ldkely to 

occur. C s r e f ' u l  review of available infomatton indicates that  three 

pre-cenozoic provtnces --%he Yukon-Koyukuk, the  Kobuk, and the Kandik-- 

and several large Cenozoic basin provinces may be worthy of invest i -  

gation. Descriptions of these nrovlnces, here referred t o  as ~ s ~ i b l e  

petroleum pm3nces (pl. l~), follow the presentation of background 

infomatiot:, i n c l ~ n g  a review of the history of sedimentation and 

deformation and an egalustion of the geo lop~  of the various tectonic 

provinces. 



,- 
H f s t o r y  of sedimntation and d e f o m t i o n  - 

Rocks of the Cambrian and all younger geologic sys tem have been 

reparted in central. Alaska. In the area between the Yukon and Porcu- 

pine Rivers and probably elsewhere they are u n d e r M n  by a very t a c k  

sedFmentary sequence that probably i s  equiWent t o  the %lt series 

of Pz-zcanbrian age. In sQne areas the Paleozoic and yo-r rocks 

rest on a hsemnt of h i m y  mtamolphoscd older rocks  of Precambrian 

age that are extensively exposed i n  the  Yukon-Tenana re€-on and are 

known as the Bimh C m k    hi st. 

The reglon has been affected by several oropenies, some of which 

were attended by extensive igneous intrusion and minertdization. 

Major tectonic elements tha t  originated i n  Mesozoic snd Cenozoic time 

are s h m  on plate 2. 



Marine sedimentary mcks of Ccmbrim, Ordovician, and Sil~rlan 

age were deposited in a mospcl!.na2 belL t h a t  occupied  pa^ of the  

-a between the Alaska R a n g e  and the Yukon River. Thia belt may be 

comparrble t o  the geosynclinal. belt i n  Idaho, western Pbntana, FJemh, 

and western U t a h  tha t  contains rocks of these ages. The early Paleo- 

zoic sequence, pmba3ly at least 23,003 f e e t  %kick, 2s as follows: 

Canzbrtan, mostly limestone, with &nor black shale, iden t i f ied  only  

north of the Yukon Rfver near EarJe; OFdwician, extensive in U o t r i -  

bution and cmqrising d ~ r k  may t o  b l w k  slate, aral l l te ,  chert, 

grayvacke, quar tz i te ,  Limestone, a12 i n  one area basic volcmic 

rocks; Silurian, largel:? limestone and dolmAte. The sequence Is 

believed to thin and change i n  litlhology northward flwn the mar 

synclinal belt  toward s l a t f o m  rp-cion t h t  occupied the part of 

A l a s k a  north of the Yukon River. 

The pre-Devonian rocb  were stmxqJy defamed, but evidently not 

invaded by igneous bodies, duriy, late Silurian or Devonian tine. 

The defomtion probably diminished in i n t ens i ty  northward i n  central 

ALa8.b. 



Devonian throw4 Pesnian h i s to ry  

Roctzs of ?iIicldle Dev~aian tirro~b Permtan a.p rest with mgular 

d i s c o ~ c c  on Siluriaa or olCler Paleozoic r o c k s  i n  the  Yukon- 

Taaaaa region and probably elsewhere in cen t r a l  Od-a. Y i i n e  

Devonian and Hlssissi~ian mlrs &re widesr>read auc? are sew-& 

thousan& of f e e t  thick.  The sequence coqrises l inestone,  black 

shale axld e l a t e ,  great thicknesses of chert, q~lartzifx, sandstone, 

cher t  conrJommte, and fit many places contains volca9S.c rocl:o of 

greenstone type. me T o t a t l m i k a  sch lc t  of .Wssissbppia.n a g e ( ? ) ,  

exposed i o  the  northern footNU.s of the Alaska R a n g e ,  consis ts  of 

at  least 7,500 feet of rhyn l i t i c  metavolcenics, ove r l a in  3y at 

least 2,500 feet of quartz-mica sch is t .  Renncylarsnfan(?) rocks ,  

fauna only i n  t h e  v i c i n i t y  of the  Yukon end its t r i b u t ~ r i e s  north 

of Eagle, am about 5,OOO feet th ick and include n o m r i n e  shale, 

sarldstone, and con@omerate, rind one k n m  bed of coal, Fem;lan 

marine limestone, conr$Lmrst;e, and volcanic racks have been report- 

ed to occur at s few wi&ly separated l o c a l i t i e s  in cent ra l  Alaska. 

ISvidence of an unconfomity &tween Yississippian(? ) a d  

Devonian rocks of the  northern part of the Alwh Range has been 

found. No other evidence of marlre6 angular discoribmcee withla. the 

thick Devonian th.rov& -Permian sequence of cen t ra l  Alaska h s  been 

found. A l t h w  a~pmxImate structural confomity i s  indicated, 

rstratigrapbAc discont inui t ies  suggest gez-iob of u p l i f t  and erosion. 
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Mesozoic and Paleocene history 

Althoyw$ rocks of early Triassic age have not been =ported i n  

cent* Alaska, rocks of lste Triassic age are present and have been 

fount2 t o  rest with structural conforrmlty on Paleozoic beds. Marj-nr? 

Upper Tfiassic are exposed in the weer of the hodnews arch 

where they consist of a r g i l l i t e ,  chert, dense limestone, and vol- 

canic rocks; they pmbably are present at depth in the Kusl.,okwb 

€vosyncline. Upper Triassic rocks, consistinl: of a few hundreds of 

feet of m a r i n e  da rk  shales and linestones and beds of oil shale, are 

exposed st, t;wo places along the Yukon dmtpeam froan &qJ.e, at the 

muth  of the Nation Mver and on Trout Creel:; they probably me 

present beneath the Cretaceous rocks eLsewhere i n  the Kandik segment 

of the KuskokKim geosyncline ( ~ 1 ,  2). 

Oil shale of this age has been reported by prospectars to occur 

an the Christian River about 75 miles nor th  of Fort Yukon. 

Rocks of J ~ m s s i c  age have been definitely identified i n  central 

Alaska only i n  the area of the Go&ews arch, where f06911s of Early, 

Paddle, and Late Jurassic age have been found i n  a sequence of m y -  

wache, ar,+llite, chert, and volcanic racks. These rocks probably 

underlie Cretaceous rocks in the K u s k o l e  geosyncline. %re detailed 

work in the future nay reveal other Jurassic rocks in previously un- 

mapped areas of central Alaska, and, ,j~aF.;Iw from findings i n  n-ern 

Alaska, may indlcate a Jurassic age for ,prt of the sequences now m p d  
? 



Wrine rocks of the lower part of the M t m e o u s  (~eocomian) 

occur in the ares of the Xogatza arch m d  probably underlie younF,ter 

Cretaceous rocks in the Yukon-Koyuhk geosyncllne. They consist of 

slate, arkose, ~ s t o ~ ,  snd volcsnic m&.s and have been named the 

Koyukuk graug-. Rocks of this q e  are expsed i n  the G o a e w s  arch, 

where they include xn8ri.m argillite, gmymcke, quartzite, t h i n  be& 

of! limestone, aurd volcanic rocks; the sequence probably underlies 

yOWf@r Cretaceous rocks in the Kusk0kwi.m geosyncline. fn the Yukon- 

Tanana region rocks of th i s  ape have been found in two areas refemed 

to as the TaFty and Kcmiilk seatents of the Kuskokwb geosyncline, In 

the K a n U  River area they consist of masine sandstone, quartzite, 

conglaaserate, shale, and slate cand are known es the Kandik formation. 

In the Tafiy area aind.l.ar rocks sre present. 

Marine and ncmmrim? strata of the middle part of the CretReeous, 

of Albisn and possib~y of Cenamanim a p ,  are exposed throwJzout much 

of the srta of the Yukon-Kawuk geosyncllne and Kobuk trough where 

they are the y~ungest Meaozolc rocks k n m .  They are described in 

the section on possible petroleum pravlnces. Beds of m n e  con- 

@omrate, &;raywacke, and shale of this age &.re! expose8 local ly i n ,  

and m e  probably present throwhout the ares of, the Kwkokwim geo- 

syncline, where they a= mstly buried beneath younefer Cretaceous 

deposits, The middle psrt of the Cretaceous is also represented in 

the Tof'ty an8 Kandik segments of the Kuskohim geosynclbne, where 

marbe and normarine cqJ-amera*, p p m c k e ,  sandstone, and shale 

are! the youngest ham Cretaceous deposits, In the Eagle trough 

n e  beds believed tza be of t h i s  occur together wiSh and 

have not  been differentiated i n  mapping from nomarine Eocene 3ed.s. 



f - .  

I n  central Alaaks, the upper pa r t  of the C-ee!xiceous, including b e b  

of Cordacian t-_rh C m a n  q c ,  has been fount1 o n l y  in the area of 

the KuskokKFm geosyncline and i n  t h e  bel t ,  s h m  on the r a m  of phfx? 2, 

extending southeastwerd fiom the Kuskolrrzim geosynclfne to the  Alaska 

R a n g e  geosyncline. !he greater part, of the sequence, which has been 

estimated to be more than 20,X)3 feet thick, is narine;  norrmarine beds 

have been recognized near tine top. The sequence consists of sh l e ,  

mgillite, and pywacire and in t he  up,per part contains volcaaic rocks, 

Nontrlarine sequences beueved to be of Meocene ape have been 

found in northern Alaska and in southern &ash, where they are related 

ic occurrence to,  and l i e  i n  ~pnmximte confomdty on, Late Cretaceous 

beds. ,Such fieposits have net been found i n  central Alaska, although 

e m  of? the sequences rcaarded ss F~cene  possibly may be of this age. 
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The Ikvontan t-h FaLeocere sednerntary rocks of Alaska have 

been profouniUy defonne&, arld i n  many areas intruded md m e t m ~ h o s e d ,  

during thrce najor  post-Paleozoic oroj-enies. me ncord of the f i r s t ,  

which was during Jursssic t i m e ,  Is obscwe i n  cent- P-laska, par t ly  

because of t h e  relative l ack  of ex+nonures of pre-Cretaceous f-ksozoic 

racks. Jurassic defarmatiosz, In  mom thm one phase, aod Jvmssic 

intrusive bodies are l c n ~ l  i n  both northern and southern Alaska,  and 

t b e s e f o r e  it is  quite U e l y  t h a t  such activi ty took place i n  the  

central reeon.  The second mjor omfjeny occurred i n  mrly Cretaceous 

t i m e  (_post-~eocodan and pre-h~u1a.n) and is i n & i c ~ ~ ? - ~ d  in several areas 

by greater deformation of rocl..s of the  lower pert of the  Cretacems 

as compuw3 t o  mcks of the ~ i d d l c  and upper g a r t s  of the Cretaceous. 

This oropny  was accoqxmiccl by exfe~sive batholithic intrusion,  me%- 

moqhislr,, and znlneralization. Part of the deformation observed in 

pre-Cretaceous rock.s and. EOEE of the intrusives  that cut these roclrs; 

may be of Jurassic age. The th i rZ  orof-eny, also involving intrusive 

ac t iv i ty  and mfneralization, folLuwed &-position of the sequences re- 

garded an Late  Cretaceous and Paleocene and repsesents s phase of the 

Larsmide oropny. 



,.-- The structural  grain or  llneement resulting f r o m  the third, or 

e a r l i e r  omgenies i n  the ~ t r u c t m y  arcuate region of AJssb 

south of the Tanans p a n t i c l i n e ,  and also in  the structural ly east- 

ward-trending =@on of northern Alaska, incluiklng the Kobuk trough, 

the 3rooks Range @anticline, anC Colville posyncline (pl . 2) . 
!bo s t r~ctura l  grains are indicated, however, i n  the older rock 

a r e a s  of western .Alaska b e w e n  the Tanana and Brooks R a n g e  want i -  

clinee. ! 3 ~  older grain, str i idng generally eastward t o  southeast- 

ward m C  approdvinately pardlleling t he  structure of the E m k s  R-, 

is  erldent i n  the stronger folds, cleavage, and fo l ia t ion  of (1) the 

Paleozoic rocks 09 the Chul.otskig-Sward uplift, (2) the Lower Cre- 

taceous and older(?)  rocks of the Hogatza arch, (3) the Lmer CR- 

tsceous, earlier Mesozoic, and Paleozoic W . 8  of the C e w s  arch, 

and (4) t he  rocks; of sMLw age i n  the m a  betveen khirslzall and 

Holy Cross dong the l m r  Yukon (pl. 2 ) .  This grain pmbahly was 

induced by the Far3.y Cre+&eous and Jursssic omgenies . me youne;er, 

domirim+, grain  in this region, strikes northward to nor the as^ 

and parallels the  arc- structure of southern Alaska. It ts repre- 

sented by fau l t s  and broad, open folds f n  the Paleozoic metamorphic 

complex of the Chukotekiy-Saran3 =lift. The res is tant  racks of W s  

wUft evidently reacted t o  the Laz-snAb orogeny mostly by asplace-  

ments slow northward +& northeas--fitrikcing faults and served as 

a buttmss t o  deformation of the wry thick blemzoic sequence of t h e  

KoyuInrk geosyxA.ine, the s t r ike  of which parallels the eastern border 

sf the up l i f t .  
,,-' 



Post-Paleocene Tertiary his tory 

Nomnarine eazly Tertiary sequences, presumably of Eocene age, 

occur i n  several areas i n  central Alaska and 8eemiqI.y are unrelated 

i n  distribution to the Mtraozoic tectonic features shown on t h e  tectorric 

nmp (~1, 2). The Eocene deposits occur a6 erosiomd. mmnants i n  three 

topogmphic tmnches   olee en, Rampart, and Eagle t r o w s ) ,  i n  the fo&- 

hills north of t he  Alaeka R a n g e  ( ~ e a l ~  trough), and e1sewhel.e as sxaall 

i~olated remnants i n  or bordenlng sore of the lowland basins. !Phey 

consist of claystone, sanatone, cong;lomerste, and l ign i t e  and i n  same? 

areas a,re a8 much as 5,000 fee t  thick. Sedimentary rocks of this age 

sre believed t o  have been deposited extensively in what are now the 

alluvium-floored lawland basins (pl ,  2). These bodies of Foccne sedi- 

mentary rocks were gently, and loca l ly  stronr;ly, deformed f n Oligocene 

o r  early Miocerte time, during the later 2 b s e  of the  LamrLde omgeny. 

Sow of the  basin areas may also have been the sites of post- 

Eacene Tertiary sedimentstion that ,  according t o  one l ine  of evidence, 

may have included marine deposition. T N s  possibi l i ty  i s  discussed 

i n  the section on possible petrolem provinces. Ncnnerous bodies of 

Cenozoic extrusive m k s ,  some of large size, have been found i n  

central Alaska, They in age from %rtiary t o  Recent; those of 

late Tertiary and Pleistocene age probably a m  most abundant. 
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Another orogeny began near t he  close of Tertiary time md continued 

i n t o  Qibatemary t ime .  Althoqh resulting i n  straw faul t ing  fo18.- 

i n g  Ln the G u l f  of Alaska Tert iary province, this orogeny was char- 

acter ized eleewhere by stronp; u p l i f t  that, produced the pmsent mom- 

t a i n  muqes and upland areas, I n  cen t ra l  Alasla Srod  w i n g ,  very 

gent le  folding,  a d  faul t ing,  as w e l l  as uplift, occurred. 

G e o l o ~  of tectonic elements 
P .- 

T- mant i c l i ne  

I n  the eastern part of the Tammi g e m t i c l b e  (pl. 2) the ex- 

posed rocks are Precambrian and Fkrly Paleozoic ( p r e - V i d ~ e  O r d o -  

vician) mtamoryhlc rocks. 'She prUet of this element ex",entllng 

aouthb.rlea+,waril from the  T m  R i v e r  i s  mostly unmapped, but rocks 

of Ofidolsician, Silurian, and Devonian age, as weU as older rocks, 

are kaown t o  be precent, The bedded rocks are intensely defame2 

snd oatamorphoseci and con-bain large intrusive i p o u s  boCle6, at 

l e a s t  i n  the  Yukon-Tanana region. 

Good_r?m arch 

Rocks of Farly C-~+bceous, Jurassic, Triass ic ,  PaLeozaic, and 

Precambrian age are exposed In the Com.evs arch. The seClinentary 

sequence contains numerow bodies of volcanic rock. miis elemnt 

i s  reqmde8 as r e l a t i ve ly  for petroleum e,uplol-~;tion 

becaw of its com;?lex structure, t h e  presence of' numerous i n t r u s i =  

igneous bodies, and the fact that the sandstoneo are d m l n m t l y  



The main part of Kuskokwim geosyncUne, 1-vinp; southwest of 

the headnters at' the  ITwitna --liver, contatns an estimated thickness 

of 40,00(3 f e e t  of Cret~ceous  rocks, par+, of wZllch are andesi t ic  vol- 

cani.c XOC~IIE. me bulk of the sendctones sre marine ,.;ra;ywackes, 

probably of low porosity and p e m a b i l i t y ;  a f e w  beds of sandstone 

a s s o c i a + ~ d  wi th  c& i n  the u~pzrmost part of the sequence are tex- 

tv.xx3.y cleaner. The s t ructure  of the  C,retaceous strata is complex, 

mi? the  shales c ~ m m ~ n l y  Ehar frac+,ure cleavage. l~lumerous intrusive 

b&es of e a r l y  Tertiq c u t  tbe Cretaceous rocl<s. Because of 

these conditions this area %s uo t  been included i n  the  discussion of 

possible petroleum provinces. 

As shown i n  p l a t e  2 the  K u s k o ~  flocpclina.2. b e l t  e?xknds north- 

eaatwasd t o  the  i"eaana Rives and thence eastward t o  the  &ternational 

Boundary north of the Yukon River. In  i t s  extent northenst end east 

of the Cretaceous area of the Kus::okwim R i v e s  ree-on tN.s @ o s y ~ c l i n a l  

belt is known t o  contain only two areas of Mcsozoic rocks, the Tofty 

s e m n t  and the Kanaik s e p e n t .  T'ne gross symclinal s t ructure  repre- 

sented by the belt i s  indicated, where roclrs of Cretaceous a,py are 

absent ,  by the  fact t h a t  exposed ml;s are m s t l y  Devonian and CezWni- 

ferous i n  w and younger than the dominantly pre-Devonian rocl,:~ of 

the T a m  gemt ic l ine  t o  the south m d  the Ruby want IcUne  t o  the  

north. The pasts of tNs s t ruc tu r s l  t=nd i n  which Paleozoic rocks 

hBve k e n  ur>lift;ed and exposed are believed to t>e unfavorable fo r  

petrolem expLoration kcsuse of the complex structure; furthermore, 

p e a t  =ses of volcanic rocks nre included i n  the Pd.eozo5c sequence. 

119 



," - 

I n  thv ToRy s e ~ e n t ,  rocirs of the lower part of the Cretaceous 

system were cut  by i n t ~ ~ s i v e  bodies w e r e  them-ally and dynamlcrrlly 

~etezorp5oseC. Roc':s of t h e  ~S-i.+2c: I ; E . ~  o r  C,2e Cretaceous system are 

stron:.-3.y 6 e f o m d  ma of small extent. Therefore, t h l e  m a  i s  rela- 

%itrely unat t ract ive  .?or c x ~ l o r ~ t i o n .  I n  the area of the .rCandik se3- 

mcnt,  however, the  s t r ~ c t u z ~  a ~ ~ ~ a r r ;  t o  be s:'_rrrl?ler, narine ?lesozoic 

rocl-,s are prcnent, md mnylne P.-.leczoic formations are within drill- 

able depth. Tlis area - c I l l  ?:c 3.es.cribed. fi1,rther i n  the sect ion on 

possible _petrolom p?-ovlncec . 

W s e d  i n  the  area of the  Fuby yemt i c l i ne  are oetnmorphic 

mcl:s a? i?reca~brinn mci Pzkoeoic  cge and d,yeous roc!<s i n  the  form 

o f  laqe intrusive Sodies. 

Creteceous mcks exposed tkoy,hou% th i s  tectonic  eleraent are 

moderately t o  stronqly defomed. This nevertheless is one of t h e  

r e l a t i ve ly  nom favorable regions in.centra.3. Alaake f a r  further 

exploration and is  describe6 i n  the  sect lon on possible petrolem 

ysovinces . 



The Hogatza arch const i tutes  a l i nea r  Mgh t h a t  extends east- 

w a r d  f r o m  the  northeast end of the &m,rd Penincule. t o  the . X c p c u l r  

River (p3, 2). Bedrock c-Zong t h i s  trend is older thst that in the  

IWuk  tmw$ t o  the north and I n  the Yukon-Koyul-r&. f;eosyncline t o  

the south and eas t ,  Accorrilnq t o  htton ond ?!icI.:e.l. (ficlr? rtotee, 

19551, it consis ts  ~0stl.v. of p r e - A l h i ~ ~  arl.dlmentar;). v3lc'1,~,ic 

rockg and granitic in t rus lvm.  !he ahm&>cc 3'P L p e o ~ ~  ~cc!:?, 

together wi th  strong defamation md +,he n c t a ? o q h l c  cha-~cter of 

some of the  rocks, makes t h i s  arch area unattractive fo r  petrolem 

exploration. 

Kobuk trough 

Cretaceous rocks of the belt designxted as the K c b e .  tmu@ 

are moderately t o  stron@y deforned and are l i tho logica l ly  sMlar  

i n  several respects t o  those of the Yukon-Yom: gecsyncllne. El- 

though l e s s  favorable in gener.?L % h n  t h e  Yukon-K-y-uk-uk prc;:*ncc, 

this belt i s  considered er a possible pe t ro le?n~pmvinc~  ~ n d  is 

described i n  a la ter  section of t h i s  b l u e t i n .  

Chukotskiy-&ward uplift 

IneouR rocks and Paleozotc ~ n d  P-cambrl~n netmogh-lc mcbs 

and lin?es+,ones constitute the bulk of t h e  bedrock i n  t?ris s t m c t u ~ d l y  

co~plcx  w ~ i o n ,  whfch is not here considwed as a possible petralcarm 

province. 
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Trow:hs conta t raln - nonn~r ine  Eocene depocits 

The Iiealy trouf$, lyinz north of the  f r o n t  of tkc .4lco.c:ra P,ance, 

contains a maxim1 of &:>out 2,33'1 fnet  oiP cod-bear in^; r 3 c k  of' 

Eocenc! we. ?3ecause the sequence i s  en",rel,v nowxirizc 'and est;r :  or, 

a basement of PrecWbriax, early P~Jeozoic, and birissisr,ip$r'~:( 7 )  

sch is t s ,  th5n tectonic  e l e ~ e n t  i~ unfc~vorable for e ~ c p l o ~ t i o q .  

"?y l l ;ed  o i l  seeps i n  t h e  ::erlana co:)~.I EZeld =F-n of the IIcL.;'~ t-ouvh 

(P1. 2) have not been verified. Fic!li! ::ad lcboretop:: ir~vccti_!;c.tiunz 
A. 

of one of tkex rcprte:! s e e p ,  occo5-in2 to G.  C. Xartin (135, 

p. 137-1h7), indicates that the mp?osed petrolcum rcs ldue fs  a tar 

d i s t i l l e d  from burnin;: c o a  bct7s. : : ~ ~ ~ ~ s i n c  Focene ( 3 delmsi t o -  are 

expeed  elsewhem i n  centrnCi. N:LS<Z G.S erosfo'?;.'- revn::nts Ln t o p -  

grzphic tre?zc!~es ?-cferscd t o  as tt?c En;l-c, Rrx- ?t3, and Porcrt-oi:~e 

t rowhs .  These do not nerit; consi6erntion. 

Cenozoic basins 

me topocrzphlc basins the t  const i tu te  about me-t,tli.rc? of ce1:tral 

PJaslca contasn consiiler%Slc thic:-.nesscs of maternary de-posits . 
Whether o r  not these basins are  SO plv3-I?,~~t~rmry structwal,!. bnrinc 

and contain a considerable 5Nckness of Tertiary s e d h e ~ t ~  is one sf 

the most important questfonc bearinc on Yze petroleun: possibilities 

of Alaska, I n  the  section on _xssible petrolem provinces the basins 

art? 6escribed ~ n d  possible in terpreta t ions  of zhcir his tory are cutl inee.  



?lcf,ozolc mc::s r@nreer-r_tinq thc Y~mi5.k c c p e n t  of ",1e K u F . ' . o ~ ~ c  

~.q.;:,rrlcXnd, trend ($1. 2) :.x e-~m:cC "- I n  tile ~ll-8 h e ~  ,~fcrrei!  to 

EL:: t h e  ' 5 i c i i , :  pmvince ( ~ 4 .  U )  . Edso y e r e n t  t;X rocks of Dcvon;'.an 

t21roq5k Pemian we thzt, li::e 5x2 roc:? of Ytsozoic i;,yr, RT- ~ ~ o s t l y  

abserzt i n  t he  relati-rc1.y p?c,;tlve Scl ' ;~ to the no-el-, an3 south. T%e 

province is boundec? on the ?o?z+,h 3:: fhe Y~ko?, River, on t h e  east '.y 

the  ?:ation a x h  and the i r L t e r n ~ t i o c n l  boundary, on the  northwect by 

t he  Yxkon Fl~ts, md on +,1-1.? no?-th by roc'-s of the Tin?dr w u p ,  

p ~ b s b l y  of Wecanbrlan rqc,  vhich cro2 out nwth of v h e x  Omnr-e 

Creek crosses the i a t e m t i e n n - l  i o u r k q - .  The p m v i n c ~  r s  thus 

defined has an m a  of about. 3 , 1 ? ?  c q 7 ~ c x  ~xiles. It l i e s  ic the  

Charley River ;ini? Slac'7 River q ~ a C r ~ , n , * l e c  of the  A1as::s R e c o n n a i ~ s ~ c e  

Topographic ,Series. 

h.eina,pe from the  provlnce is  southward i n t o  the 'ful..on throlv!~ 

the Yancli:c River and nar5hw~st;ward into the Porc~~pi l le  River +,h-row-)a 

the Elac!~ md Uttle 9lec.t RZvcrr r ? d  the2 r hea?water trf butnries . 
VaUeg bottons i n  the  pmvince a m  Et dl t i t uc i e  of 1,3912 to 2,032 

feet, and ri_dys and h i l l t ops  have an ,d t l tude  of 3,033 to 4,130 feet 

in the southern part a ~ d  &out 2 ,  do0 feet in the northera part. 

Geolocic m a > ~ i a y  i n  t h e  province is mostly limited to the area 

&one; the international boundnry (~cc.fracs, 1314) and dorm the W;on 

River (?.lcrtie, 1330, 1932, 1 9 3 ) .  Aerial recolmaissmce over the 

province by ,zeolo;;ists of t he  G~o'Lo~ic-2 S : L T ~ ~  5x3 "L?.lcateC t h a t  

?4csozoic -rock3 w.y f o m  the bedroc:: in riuch of the arl?e cT 17ezi.ne2 



trible !:, the ;?cscriptJ:>nc he3ri.ny 5ccrl :ir:~t:,r:.~ctcd f ro3  the re-md~ 

Sy !,hrtie ar?? C~i!~mcs. !Lt.!?ou::h the co~tact - ~ l n t i o n s  are  no?; w e l l  

7 - ,  n,!aThi?, thcn-r' :-r 7 1 0  i 7 ~ ' ~ d r ~ t ~ n ( :  t> r:A~':ell ;~finr u r ~ c o ~ o r r A t y  bctvec 

",IF --r,l-iou; nrl - " , P - ~ r r ~ n ' :  1~nS * - . C~nt; ,  ct rel~tionshi~r of t h e  Bvo-  

n'.ny nnr: I ' . s~ls~. i_o- , l ;~~,  F-Y Lui-.ao-a. 

TIE: z';ructu,w of thc ir&nrl.i:c psoviacc a p a r s  t o  be s i q l e r  than 

that of the area. t o  the south, alorq.; an2 south of the Yukon River. 

The Cordnant s t r ike  of t h e  be+s 4s northeast and almost et dcht 

annles t o  that, i n  the area t o  the sov.th, which appmximte ly  para- 

llels the course of the  Yukon P~LTT.  A major f a u l t  zone follows 

the  course of t h e  Yukon and extends soutlieastward i n t o  Canada. 

Secause the s t r o ~ ;  6 e f o m t i o n  of the  rocks south of t h e  river has 

irnrolved rocks at Lea~t as young as the ciddle part of the Cretaceouc. 

it ic believed t h a t  this a E a  1~7y have been affected by an oroger: 

probably ea r ly  Tertiary 2n age, tha t  izad relatively l i t t l e  e f fec t  on 

the Y2md.i.i~ area. Such a condition miy11t e x p l a i n  the less i n t e n s e  

deformation and the d i f f e m n t  strike of' the roc!rs t o  the north, which 

m y  h v e  beer! affected prirmily by the Early Cx-etaceous orogeny. 



Table 4,--Stretifsrazhic sequence 5.n Kmdilc I'esozolc and Paleozoic province 

Zand ik Crct~ceous,  At; lear+:, 2 , !&33 
fomat,ion earl?: pzr* fe~t,. 

; ;;eocomim) 

$<andit PemAan ~5 Least 527 
ncs $one f ee5. 

Yction ~er .ns~r~vnnia .n  ( 3 !re ".?L: !? :-' ,7 93 
ver fcet; LC; ,. :, ',,ilr+~ 
mat : on 6,3?3 fee t .  

::onrmrinc wc'i nsrlne ( : ) . G"c.:n?:lct:e, 

shnle, a d  coal. rJnderiles wv-qarLnc 
Tocer,e ( ?  j of %r,l c trou,c-j~ an2 nay 
o v e r l i e  KmcX.:: 'ctv~.tioc iz p a r t s  of 
31-4 o nort;:? oC the Y ~ o n  . 
. . r x e  U p p r  pc r t  is mcctly sand- 
sJ;onc , q1mr5~<%..:, nnrj. n,on,.-2r>reratc. 
Tm~r part is S.::!nc., !:!~a.lc end sLn.te, 
zanc'stc3.e , rind !Ill: .-ri:::.', te , 

? * c m n ~ i n e .  Panc?stonp, con~lomez~tc , 
s!:aIc; one bee- 0:' b ' t \~r ; i r~ous  coal. 

:brl ne . ,U:.c?-nc?tin.; 3 4 s .  of CosriLi - 
I'erous linestone and 2'1-de , %itb: 
sqme slnte. ?'o:t sh~2.0 be<?- an6 
some I.ia~rz%onc -:;c?:; :!re b l t ~ m i n u x .  

t , ~ . ,  with ini;c:rbr;ddcd t,uff s , brecciar. 
? I  

ny:;f 11: f,~:, r ~ h ~ r 2 .  ( - ~ ~ o ~ c ~  o11.1~y 
in the aricinity of  Clrcle). 

,,odchop- Devonian, ?!idr?? c 1Jnknown l+?ay-tne. P,e.splti :: l-vr-s of :yrc-er.:,';occ? 
-(jc>?- VO~CZU- 4;1y?C . .- Z Z  :oC!.L?, !,d T,TcJc~F-c~?. c L ~ ? ? . T  9 ;  

.: nc ..+.. Zntcr5cddeu with r~~ . s s ivc  Ij acstoone, 
sha"L~, r.l.cte . w?~! ci!csl;. 



The major structu-r-r oZt.tl.ir- prov!.~cc, are bmad o p r ,  ?olflhs, on 

whic'l minor folds mci ~ ~ m q l l n r ,  ? - .Xt ic ,L~r ly  in sheik beds, are  

cumrimweed. Rips ~ c n s l ~ r e $  by C a i r n w  snd Mertie ranrye {n g e n e r a  

0 0 0 
fron 12' to 60 and cornonly are 33 to b3 . Locally s t e n p e r  d2ps 

were rccor3ed end were bcl-ieved to 5e i - r  t h e  vicinity of faults. 

Ili~~erous clepfiureo Crcv. t h e  pwvaf Iin; narL5ea~t  ctr i 'cc  are Selieved 

to ind5cate p l ~ ~ g e  of t i e  f c l ~ s ,  ru~,-er,tcci by Medie's cbsrrvationo 

north of' the Yul~or, Fiver. Smle ctr ,x?-"laL~n n c p t  of L,ke ??CF. >C?S 

ex-poser? alon? the Yulron X v e r  s9o't.r frr.cL1~.re c l c a w e .  C r i ; ~ e s ,  

!~crwcver, does no",ntion slatc-.r, in t'?e -%c, s of Cm*x.c~.ous a-c  

,rrLon>? t h e  Lnternctiocd. Solk'ld3ry c r ?  2~ SC~:~?C SOW of ';i:n S ~ & C  

and sandstone beds as ?rrlz;.)L . 
Cr.c?s h w e  not Secn rcymrtcd Lr! 1.h~ YacCEi: pmvincc.. The ITpper 

Tri:%<- ,- ': ~ ~ C J - S ,  'IOWC~CS, I n ~ l l ~ d n  n cccc;.','era31r- thic :I< c -f oi-! 

:?.r:lle, a d  be22 of b i t~ml?_r ,us  Li~rcP,o::r. r a C  s!~ZLLC %re Jor.-?P I:: the 

Wssisslpim. sequcrice. A 4ic~lLLc5lo? % c r t  on a sm2Lc cf' Trifcrcic 

021 shalt fron the v d 1 e y  of Trout C-cel- inclicetes 2 1 ~zIl.cr-:: ol 

crude oil ,per ton (!+r"~:e, 1337, 2. 262-254). Triassl:: oL1 shc2.r a l s o  

occurs at the mrbh of Tation Rtver .  Both locdities are shown tn 

plate B. 



i::';rzni,ve bodicr, rpPy be rr;r:c 3r :~?:%?zt. 31c KanLilc fom1;ioa of 
1 

@?-ctaeeous q;c corltains .;~2nr?~torlc i;lcfc5s, :C ~ ) ~ o b & l y  not more than 

roc:.:s 04.' tile niicir32c part of ?%e Cwtaccous sycterr,, k7h.i:c'1 1zff3re 6c!,po~lted 

:r! tire Yuj:on-KO:%-.a; ~cor,:r_~cLflr:c {::: . 2) . Roc!:c oi' t.zc 'koyi.:*&, ,-YOU?, 

bK!..-?;l; ,j.r:,-: IT: t;i?e e a r l y  p2.r; o.,' t:~: Cr~.;::iccour (~lcocom:l;ir.) , c ~ .  c;.mr;*;ed 

i n  311~ arc& ol 5.e II~:~e.:zal; zrcr: anC probably ul~ilcrllc .i;:x? midCLe Cm- 

taceouc rocl:s of tile ~eosymclirie. 9 c y  rele-l;ively g-n.favorcb!_e 

because they ST? cc)o?plf:xI!: c?efi>-rmer:, i n  prt FC~~ED:~>~OSC(!, eut  hy 

co~p1ex :;truct-z-e and rr.ctrmorplii r,n, T.IP r e  conCli tiorls o-Ar;(:es t ti]   it, 

i n  the ? . - c  province, all ceque5ces o lde r  thar? t t le rLd6lc 



.-. 
3ec?mc1-: throu&out ~ o s t  of the provfnce i s  of the  f i dd l e  part 

of t ~ e  Cretaceous system. !"he r9C.c are best known Con; the  Yd:on 

River, -in bluff ~ X ~ O L ; U I T C ;  beCJ~per~ I ~ ~ o z ~  s.nd bu(?en an$ be-&reen 

ICc>ui-,u;. aad .ic,i!.tar;, and &lor,-; the S%G'.:toli!r River. me ILtlzologlc 

r,c::,:.rc?.ce indicates a predorrdzw.tly mwinc unit; at the base, n mrlne 

mi:' r~t?::~.z?inc un i t  i n  t he  nic?cUe, and a predordnmtly no~r~rwinc 

r t  the :up. 

A c c o r 2 l n ~  t o  public;heS inferp:metations, coaryJommtes o f  Cre- 

%accous we i n  the wcste-m part c r f  the province were derivez. fsom 

?'esozoic volcrtr,ic -rocks snd prc-Tksozoic metcmrphic mc::s of the 

Sewad Pcnfntula, a ~ d  those in t h e  eastern part  from o ld  roclrs t o  

t h e  sou'ckeast i n  the Rub:,. ,?emticline. Taus it would seem, th& the 

Cl~ulcots'riy-Ceknrd uplift m d  t h e  Ruby y~anticline were emergent during 

Al-bi&n. a112 Ccr?ot..an:an t L r e  and t h a t  se&iments w e r e  entering the  Yukon- 

I:oyvkl&. geos;mcline from both sides. 



!I%@ strnttfletp!-~Zc sequence aLonz the Yu'-on P,ives between l.lrloz:! 

end Lou2en ac described by MzAin (1926) is shown in table 5 .  

m  able 5. - - 2 t r n t i p a ~ b L  c sequence ~alon:: YL~'IOZ~ River i n  Yukon-lCojd:d< 
Cretaccou.~ ?.mvi.:ice (al1stracte2- f ram Fax-tin, 1526 ) 

Fane cf un i t  ~ c f n c s s  Character 

~ : t , o ~ k  wu-p  6 

:GXLt;q fo-tion A t  least 1300 feet Ikds mostly nomax5ne. 
ambcb1y ~1?1:ch tilicke?, Sau?Cs';o?e, sliale, ant? 

nunemvx be& of' CI~CCL, 
mzil~ed tit s c v ~ ~ t i l .  p!.accs. 

BTulato format ion About 3,OClO feet . Marine. S~adstone m d  s W e .  

)Ilelozi f omat ion  A t  least 1 , ' X O  feet. ETonmzrf.ne and . 
&ale an? smdstone. 

1hc;~~U.k con&lo?nerate About 3,0'30 feet. Marine. Con&Lmer~t~,  
sm&tone, end s7naf.e. 

Recent studies of the ~.&:tolik. group riloq-9 the Yukon R i v e r  by 

W t t m  and. B icke l  (136a) i n u c a t e  that Y?srtints stratigrap!lic sequence 

pmbebly is partly erroneous. I z e  K a l t a r ,  and Melozi f'omattonn appear 

to repmeeat the s m e  pa* of the stmtigrt3yhlc sequence. The TJngalik 

cory~lamerate is corlsidererl a '3omIer faeces" =I& cqaiv~en",n -pert ta 

the R W o  and K B ; I J h q  fom~tiois. mese studies suggest tht the rime 

"Melozi f ormat!.onV should be dropped a n d  ttlat the rJn~alFlc coq$orrerate 

probpbly should be bonsidercd as a meureindl facies of the Smc+al ik  

,=roun. 



/ 

I n  t h e i r  r e ~ r t  (1?55e), Patton arid R i c : : e l  m c o ; ~ A z e  a borc?er 

facies and an interior frcir:s of the 971Ej;tolik 5m1.p. m e  bordey 

fec iee  lies cJ.09:; the  s o u t h e a s t e , ~  n t r - ~ j - n  05 t h e  t~eosf lc l inc  and i s  

dLvided in", an u p F r  u n i t  of sha le ,  s i l t s t o n e ,  s m d s t o ~ e ,  m(3. ccra- 

rdomemte, rros+,!,y ~onnarirnc in o r i c t n ,  m d  a Lower  un i t  of coni;lomerate 

sandstone, mostly mr ine  i n  o r i  :in and havin,y a mininm t h i c  :ncsc 

o* a'bout 1,209 feet. Tfie interior fncies is divided into three ptrts: 

(1) a nonmarine ups-r unit about 1,133 fee+, t h i c k  conelstini;  o? shde ,  

~ i l t s t o n e ,  smdc tone ,  and coo l ,  (2) s l i . t t o r a l  mrine  xxic?dle LEIS t 

also rsbout L,1 N f cr-t th icL:  , consis%ir?-: of sm2s-tone scbor4inote 

shale, and (3) a 2 @ ~ ~ e r  off s h o r ~  x r l n ~ .  u ~ i t ,  the bacc of t7'k-,i c ! ~  Ls nct; 

expor.ed, consint?.nt: of dzr18:-!;ray E-26 !peenich-<ray nanc?ctonc mr: ~115- 

oprfinate cfl%ct,onc nnd s!lrJc. P~tton end Bicl-el (.:.'_!?G;\) 82.70 rc.ico-,- 

nize a Sorder an6 an i n t e r i o r  fecies I n  t;he Shctlctl:tolS:.: F5.ver area, and 

each fncie:: i s  sub6lvitied ill a mrner similar tc t h a t  of the l ~ w r  

'ilkLon 9lver RTT?;~. In t h e  F;ild7.t;olFL: area, however, the  3oWdcr %c<cc 

western nar,.;l.n of t h e  geos;vllclirie. 



.P 

mp '{~~:cn-~o;~: r ! l .~  ~yovi_ncr' : s qyobzibly the best EE~: in central 

fiacl,e ir, whj.c?l t o  5 e s t  tile r3e::c at' Crr4;.r%ceous w;e. nf' struc+,uZ'e, 

&tflorq% fairly. ~ o m p l e x ,  is ac  s$.nrpie 3s o r  sLn?ler thm 5!?8t ~f 

thfr C&;nceo:rc c.egwncc? el.cewl.ic.~ i.2 central A!.::sl:a, t7it.h the rmssible 

excr:pfion of Ihnr32.;: ~rov5.r:c1~. I n  reyard to 2 p o ~ j . t : ~  ~.:l.d ~ ' 3 m a b i l -  

i t y  the a ~ n 4 , ~ l ; ~ n e ~  cQr:Tarc ?a~rorz?~ly  with these in other C r - ~ ~ t n c c ~ ~  

aregLs. Ltll3~(-*3 dc tevn , '  :K .: O~LL; GG ~m-racity ard pcmeability l a v e  not 

been made, it; .is bej.ie:~~.C: thcLcit  sc:?.ti.stonr.r, i n  the l o ~ ~ e r  -part of' the 

scque:?ce :ycerrl l;t.. nm ~q.t.ci~,ro:r::~k',C' wi.k:, XST)(~C% to these resem~ir  

9 ,  . rhey ~:!:i,,~ !.ill c 1:. ssp- ne=;roi;ry.~hi~aJ.ly e.; Crri:%rp,c!;ez , With 

rcrur& t.,:)  ti!^ L ' ~ C ' . . ~  01' '". t '  ... ; ~.~?,.rr:r 1 . z ~ ~  oi' ttne Fw:tolFk ~rc?~?.? ?dont; 

- r:' \ r+n"p 1 ' ~ "  4;he ,"r.ar-ioll&i I?i.zre-, SCtA :I:::. i:.?-.::n (1:?1~, 2. :>?-).;, ...,..be, :.:-LC 

sp,:1esstcnes a.m u~u&_7ly f 1r.e !-rai!leci, ds!rre , r-~d empact. . o.:6 Fz, Y O E ~  

nlncr?c x.3st.r;'::le ?ine-cra: :~ec! i:,ncous rocks so closely i n  ?>yr-amnce 

mi? in coastit~).tz.-t r5:1cmi.tc; tl-lat t h e i r  true chrzc%cr kxc; dctedna'3lc 

or iy  w t h  the 0.3 o r   ti?^ r i . c r c t c o , ~ " .  Snnds",one Scrl.& of +.he niddlc 

&?d u?pcr p?.rts of the sequence, hcw?ver, a m a s  ir, fyncrnl to be 

a. ~ e x t x r n l l y  clesncr anti nor;:: i80.vor:z'51e a? pcteatiaP resrnrcirs ?or 

pctroLen~. 



f- 
The mir2cU.e Crctoccou: :;ecl_uc7tce of t h e  Yaizon-K.oyu?uI: geosync-~lne 

?s  r!-r??-lar in xlaeral. res:xcb %to tha% of the C91vFLl.e peosynclinls 

of northerr, ALcs :a. The Fcrtri-sc ?bu-:.airz f o m t i o n ,  -which i~c ludes  

a ~ x a t  th5ck.ness of con-lomerate d o r q  the southern ~ m d n  of the 

Colville i.eos;.ncliric, protab3.y i c  equivalent in part to the U n g a l i k  

conr;lo~cse-te. T3e lower pi*, on the I'm~shu!; ,group in northern 

Pcln?'xi i s  mostly marine md contains cone of tine same U b Z a  annonite 

specles as w e  Found i n  the S!m!:tollk group (may and Reeside, l?5k-, 

. 2 ) .  Fne upner  part of the ?Ie,nrrr;hl~, -mu? is of Ccnort~bnian a@ 

(~?rla:: anand Eecside, ?!95L, 2. 2k2-243) an? c o n ~ i s t s  of nomarine beds 

th8t i ~ t e ~ o n r ~ ~ e  nortk!warc! wl,th p s r i n e  bcdo; t h i s  sequence na,y be 

eqdvalent  in paL* t o  %'.re rortl:r ?~onrrarine v,Etlt,ag f o m t i o n  of the 

ShpktoLi:~ w u p .  It seens tho t  i~ both *,rovinces sedimntation 

be~an with a mar ine  t m n a ~ c a s i o n  c11xrLny which a thick lover u-nit 

op  -mrino -qz-a:mac':e md shale was dcps i t cd ,  with c o n ~ l o m r a t i c  Tacieo 

alonq the xrsr.-i.ns of the  ~vcos:mclincs. This w a s  followed i n  both 

pmvinccs by n ,wried of ciriqc mpess-lon, attended by repeated 

anincr tm~s.=ressions and re~res?tons, c ? ~ ~ r i n z  which er marine and 

nomarinc nid2le unit was dcpos i tcd .  Further regression of the  

sea attended dc-positton of a ~ o ~ e  nonmrlne upper uni t .  me sea 

probably a d  net retwn t o  ttle Y~t ln1~ ' ;on-h 'o~.u;~ geosyncline i n  l a t e r  

C ~ t a c e o u c  ti??; no f>t-iCI~nce has Seen folmd of r o c k s  eqtt iv~lent  t o  

the  Colville group of n w t h e r n  A ~ R S ~ * O  (~32'0nia.n through C q a n l a n  i n  



,- - 
Oil of the ~Mp;t ffeld,  as well. as of seeps and. shows i n  hole5 

i n  other -x?-ts of northern Alar?':a, occ~lrs i n  the transqressive ak? 

regressive marine sandstones o:' the P?mu~huk group, y.rticU1arly 

i t s  upper Exrrt;. The analo,.;ouc sccllmentary conditions in .  the 

SmktoiLk group of the Yukcn-Y,oy&ulc province cons5itute the main 

resson fo r  considering this ac; a possible pet ro lem pro~5nce. 

Structural con&tions i n  t M s  provLnce, however, sommr3at mom 

cowlex thsn in the Unxiat  ares m d  other parts of northern ~URS!-R 

where o i l  chows have : 7 ~ ~ : 1  founci. 

Eqlomt5on  in this province by pl~otoceologic znC sitrrace 

geologic methods should 5e Cimc.tvd toward loceting a r e w  i n  trl~ich 

(1) the structure is relatively the most simple and (?) t h e  t heowt i c -  

a l l y  more favorable upper perts op t'le sequence are hot ccmpletel-y 

breached a t  anticlinal. axes. I n  t h e  course of measurin, stratiprapb- 

i c  sections t o  gain a be t t e r  understanding of' the sequence, particriLar 

at tent ion should be given t o  smplfng of  ana as tone beds for nomsi",; 

and ,mnneability determinations, because these properties .may be as 

critical as structure in e~aluat~on of the petroleum poa;ribillt.ies 

of the province. 

A l + , h o u ~  the ~ t m t i ~ p a p h i c  sequence seens t o  be rather comZstent 

i n  various parts of the pmvince, the s t ruc twe ,  terrain, and i9fo.m~~- 

t i on  available variec considerably. !Pherefore, these factors  are 

described below by areas. 



Ares west  of Yd:on 2x1~ Ko&:ul: Sivcr:: an? north of IT1da2-lleet -. - -- 
Fiver.--On %he bc.sis of fine i~forrffi-cicn thus far ~ v a i l ~ S l e ,  this 
P 

parti of Slle province muli.. ?ecr t o  5e t h e  a~st favom3le f o r  eyilcrs- 

t o w  work, lhin cmccs of ~ o l o : i c  i r3 'om~tion m d  m?r, nrt, reno?-tr, 

by Collier (1303), 3cLf;k e n c 2  m:in (1911), !T&ln (I*), YoUicl- 

( l g , ? ~ ) ,  and Estton ant? 3lclrel (1~69, b) . In  ac?&Ltion t o  these 

reprts e, ~hotogeolor jz  ran of part of the areti has been . n r e ~ m C .  

by Cass (1% - ) One fmmble  aspect of thL~ m a  is the &?parent 

kc!: of ipeour ,  roc'.s. Tse cnlg 5crA . r  of i x l t r u s : ~ ~  i ,peous  rock thuc 

Par re?mr'c;ed i s  a t  C5r is tm: :  ?fount e n  ne%r ljoston Say. T c x T t i a ~ ~ ~  

b a i n s ' ~ e  frm the area i~ eaehmr? into the 3/;op!-.uk axtd Yul:or_ 

Rivers by way of t h e  %,feel, Gtsacs, r.nd I fuh to  Ri+re rc ,  arid .n.csbml~1 

i n to  "Tor+,or ? ~ u n c l  by m:7 01' t'le It?clutdi:-, i j n r d i k ,  S/~&toli:., and 

Umlw?Ject Pivers. A stu211 :,I' '; :t- 5oono ;ml?t.ly sllovvm on t he  qw',rary,le 

mas, r,u~:3lcwntcd 11:; aertal z ~ ~ r ~ r ~ n a t  r; ?mcc by ppoloif.2sts o 3 h c  

~tmct7~m. The r i w s  and hlL1;o:)c mncmlly mnp in CLtSLucZc fror 

2,000 t o  4,090 feet, =bile vai3e; F,o"cory- nm Less than 1,.>3 :feet, in 

to n o r t h d  a ~ d  e p m s s  the L + m ~ . ~ t m  tnnck,  



c-jt by a co~ple;: syster. 0.r ?*ct'rie~ c.!.occly spaced b i T ~ = t l n , :  f 8 d . t ~ .  

rm. ,.LAC c?Astance between ?..r,tic:!.lncai is i n  r,encra1. 2 t o  5 riles. The 

w!xich mostly stri';e norti~ens-t . T5e sequcacc of Cre%accous 8:-e 

prc~?>abl.yr is t h l c  :er in t11c ce3.tr:!- ?,art of the geoc;)?~cline t h a n  where 

least 5 ,a)'? to 10, ,320 fee t  of Cretecnous roc:;s aye jnhtcf2-teC-a 

ELon; t h e  Y.G:on 3ivcr bcl-voc;: I;o?mcd: and 'Tu.3-ato %lie s t r c ~ c z ~ r e  

is relatively sSmle, and n~~ fau-15~ w:re obsenrcC. The dips mcorii- 

r3 
ed by Patton m d .  Bic:el a\rerwP ~ni.:~ 26 , and about, three-fr~-Pt;l:s of 

(3 
the d..:.pr, less than 2d . .:.,e+xeen li.;lato m d  Y d t < ; ~ :  i;Irlct st+,mc*,*xre 

I s  smc-~rhnt more corqlex, ant1 over?,urnin,; was note6 in o2e Erer;. YiW 

. ,-\ 0 
r ecoded  Cinz nverage T I C Y ,  G,:!c eSo>it i.:nc-ll&f arc lesr .  .?,?an 33 . 

. . t::~ S!:s:-;~l.l.: Eivey tile C!i-!:;: -. . :..r: recordec? by Patto:: ;7~1r! B:!c!rel, 

C 
averqe  53 and in som places n- vel3;2cal. Ferc only  c.'~lout ow-';@nth 

0 
of t h e  C ? ~ T ) C  8- less i!la!i 3:: . 

.%arch for a structure fw-n-cSab.?.r for drill in<? shoat! bc directed 

 tow^,-^, f i ~ d i n g  an o-xn, relatf.>.rc!lr\r s i q l e  a .n t ic l ine  in w t l l c ! ~  t r ~ e  relc- 

t ive ly  yo-~~ lyc?s t  par% of the Cret~;.ci-';.ur, scquerice is  resent nt t h c  air . .  

'This s t a t e ~ e n t  is -t;entati_vc -penttirr,y i'l.,!-ler s tudy of the y~rosity an&. 

perneaSFlit:r of the sm.&sSoncs, : ~ 9 _ r t , i c ~ l a r l y  in Vfie lcwer pr.rt of' t3e 

sequence. 



fi~rt?n fm iJnc2d:lcet Simr soizt~xwar6 to I! the1 basin, --The --- .* 

;feolo:;:r of t,lxL? am8 he,s not Seen ra?)?c? by surface rrethucls exce l~ t  

far a mmcna belt aloE: t he  Y~dron %wr, w'clich forms the? eastern 

r,oruzern border of the amer, mCi P, neumxd helt &%la- Yoston 

T~cIv~?.~.  E~?wirmtel:r t h e  noz-kCem h a l f :  of t3e area i s  included 

i u  a nh&orcolor;c pan k i n 4  ~ r c ) i > ~ i ~ f ? C  ?;!r Cass (wr t t t en  c m d c a t i o n ,  

3-37;). Irfomtion 0.1 t 5e  molo.;:r elon-, the river Ls in seprts by 

CoLl,ier (1?35), :krrinr"son (191$), and lqsrtin (~WJ). hiinwe is 

southward and eartt.mr:K in to  t h e  lqi,:on and ~ ~ e s t m ~ l  into ?Torton So?md. 

RiCrm?c hj-l_?_toi~~ w e  2,933 to 3,1300 feet in altitude, cad much of 

t??e ama is less than 1,30r) pee,  ia a l t j t ude ,  The rel~+vivlely few 

TI?-ec trend ~ o r t 5 e a s t ~ n r d ,  a? r7-o nost  of the ntrem cowfxs. 

A. northea&m& -trenrlinq C m i n ~ " ~  t!mt is s7pamrlCvby &gusted 

to stlrl~ctur~d. tw?lis, a3cl t h c  ' -xm Cretaceous roclce f.o the east and 

south r-doaq the Yukon suvr?ct that bec'hck remecents n southwe-d 

covt!n~19.+,ior, qf ~ 3 - d U e  Cmtacroa.- mc!:s of the area nort!l o? the hala- 

kleet R i v o r .  me m a  r?i?fers,  h v ~ w r ,  fm the  area *Q the nosth 

in rinclu2ln~: several 1mqe bdit,c of volcariic rocks, 2roba3ly 'I!e*Sarry 

and Qwtemary in sre, that hrve been ~ 8 - d  d o n ?  the '%!!on Riws 

m d  the cost of FToz-ton Zo~md bv cmv.nd mthoes,  m d  in the in-krvcn- 

ins &-a By ?ho"coyeolo.dc methods, I n t r x i v t t  bodies, ?robably cuttinq 

m k c  of Crc3.F;sccous we, occur i n  the Ireadwaters ares of the Autdk 

R i v e r  &nd mar Jwshall. 



C0e.l beds are known on the '1aQal:lee-t River, b miles above its 

mouth, on the coast 13 miles south 01' Unalakleet ,  on the Yu!!on 

River k3 miles southeast of [ha?-&Jcct. The coal-bearing sequence 

at the last-named locality, according t o  Martin, is probnbly part 

of the E(aLtq fornation. There-Pure, t he  unpr  pa^ of the %&-tolik 

,gmu!, Is believed to forn at leas", -om of the  bedrock In t h l s  area; 

m i n e  fossils have been fouod, and thus both mari~lc nonvarine 

berts are Lnilicated. ?Ale s%rati,ya?hic position of Cretaceous strata 

alonr: the yuj-on in the souS3crr, part of this zyea is unlmcm. Rocks 

of Paleozoic as w e l l  as CrctFcrcus age are ex:xsed betwen Floly Cross 

and >farshall, &nd the l a t t e r  roc'rs may be low in tbe middle Cretnccous 

sequence; t h e  presence of conrleme?ate i n  this area sq-yectr: comela- 

tion with the 'Jnqalil: coral-lo~erate. A t  least one coal bed is I-.~own 

in the sequnnce of sbale, ca?2stone, ma. cowJomerate d-stream from 

Andreafst-y. Marine fossi l5 'nave been found In c u t b d :  or~tcrops &Long 

the Andreaffsky River. 

Ltt t le is Imam of the st~dctlrre of th l s  pnrt of the Yd:on-,Yo>rul&. 

province except w h a t  is shctw~. on +,he photof;eologic nap by Cnss, Accord- 

ing to S-fzxrrlnrton, the Cretaceous strata along the Yukon strike north 

0 
to northeast and dip qenere;Lly less thm 45 . Faults, mostly of smn31 

dAsplrrcement, were observe8 -in m n y  outcrons. 



r' 
O I L  and ;.ae see?s at several locali-i;ics aloryl t he  l o v e r  course 

of' t,Se V'&OD 3lwr have b ~ e n  re-mrted by restdents oi' that ayec. 

Robert ?I. C 5 a . m  of $he Ceo.lorrl-cH3 C11m~rey has imstii-ated tbecre 

localities and did not PLn? o i l  o r  :as LnfEcaSions at  any of them; 

et, GO% places Iron-oxice f i h ~ s  cn  idater w e r e  tboq,ht  3y the r c z i & ~ t s  

to be oil. Tile reports that  pa: collccts in .pc::ets &rider the ice of 

the Yukon at Anvik, h(,wvcr, :??orlar,ly are valid. According t o  ~ s i -  

den", OT t h e t  V~UQCP, bxeei:in~ tl:? ice and i s i t i n y ,  the .;an, ~rhich 

burns ?or -wri_ct?.s l o n ~  ELS R r:inv.te, is a favorite winter y i s t h e  

of t h e  children.  The ~?..s lrny b e  ' 'TEWPY~ ;as1' &Y.;vc~.  fro^ c?cea~rInc 

mqc, cc'c-; 37: t h e  r e x r f ; c d  ::ccm, f .7  -that m r c  not c o ~ i n n c d  are in o x - a o  

of ; t l l v . v i ~ ~  at the west s"rde op t'?e 1nnoI:o bclsin (21. 2 ) .  T'.e near- 

est exposed bedrock is a vo2.cmic see-u-encc, locc~I.ly conta2:lin:: beds 

w:trolew% ,ps, if present, -Is ~c-~ . ln : ;  ?POL! ~ O C ~ I S  of C ~ C ~ ~ C C O L Z ' ;  zye. 

is boun6ed on thc west 3y the Cecozo"c CcLLena basin or! +he eas t  

by the Ruby ~eanticline. Tt is drained Sy the ,lklozitna River and 

its t r l"u%ariea and by streams flowin- westward i n to  the Yo&-ui: 

Xiver. 3Lriqes ~ n d  h i l l t o n s  m ~ r e  f r o m  2,290 to 3,333 feet rr?d valley 

bottom from 539 to 1,000 feet in eltTtuf1e. 



T9e are:% hn.s beer ~ i l r ? - - p e r l  !:y T . S 2 ? . ~  (1516)~ a d  a 11hotogc01o~~lc 

m;2 of part of t l?e me, :125 See-. :?E-JEXYI? ':>:- CAZS (125-). The 

z t m t i , - : .  r%?qw?ce 2eescribc?. 3 : r  ?kri,ir cncT rhcmn i o  ta3lc b 

Is 5we(l on stui'g of 5;.=tr. :;.YI~I!-Tc r.Aon,-, %?.e %ken ?iwr Sct~,rccn 

TfeLozi a~d. Im~.den, E. srtc-iLm: (7:: the ;;",rrstl.qxnhic secpncc ezoosei! 

in these bluff o, at the scl~L~lel.1: 'bcrC'er of 3ie c e w ,  i;: inc l l~~&d 

* , t h  +& nax~ 5: B t t o n  mr: Fic1.$3 (1:5Ga). !?"he Cd?s mcor&ed by 

then avemT 3?', mcl nbov.t one - t iCrd.  ere less 5 2 ~ -  3g0. IT~mmus 

faulte ?ere o b s e m d .  

AcconEwu;: to Fakin, the swpcnce ex?osec?. a2c;2:7 the ?!-!:on River 

eeen2s ncfiheach~arcl m d  ~ r o b a b l ~ r  fom? the s e r W n + a ~ : ~  Se3<poc!; ae 

far as ~ ~ ~ & k e + ,  on thc !<o>-&u;r Fit-r. Yhe s e c B m e : ~ t a r y  soc>.s ot' 

Cz-e",ecec!l~ aye ~ R K T  ?xen L?.trd.ded- by se~rcmd i ~ o u s  bo6iics or': Tes- 

t iwy aye tWch, as ~ h m m  on Y&:ln's XI?, h~ve m t m o y ~ h o s e d  the 

!%etsceour, k6 .s .  In adtEtior, 50 Yze i n t m s i v e o  t!:ere pare F P ~ ~ T  ex- 

txs:Ll.re! 3oclies of Tr31%ia_qr an_cl/lor Qm.ter~rep:j a,?. 

Althcnqh J . $ p s  are nrcsc~C a!!<. clmi.nace i~ adJusted t o  o t ~ ~ c -  

tu- I ,  the r id@c anfl stria? courses lac': the s t r i k 2 n ~  linc~rlty char- 

srcterllatic of the country ?m t ! ~  west in t?~? a z a  of the Y a ' t , e e l p  

Gfsasa, ead i !u l~to  Elvers. Rr_rt,i?.cmore, the hills ~ n d  r i m s  are 

more m & d .  These Zif%ereAms say I x  ;lue t~ the m e t m p ! l - ; s m  

of the ~ C % S  in y s t s  ot the an%, m Z  t o  t h e  Fresence cf m4atSvel!~ 

ne.xm cmm-she-~d 2Lun-4,nz fo1d.s ~.o+&d 3y Fkkixl, %c g s e d o ~ A r ? ~ ~ t  

strS!ce of tk be& 13 to fM northeast ;  cevem1. 6eprturcs frm. 

this ~ t ~ k ~  fW*her sur;pst pl??,?sle or! t'?e folrk. A p a r t  fm the 

schisto;sity aud other  ~ t m o ~ 5 ~ ~ c  effeetr. of the intrusive bmEes, 

slat:: c 1 e a . w ~  fmz 'wen C e v e l ~ y ? ~  in thc  ar;;iUe.ccous rocl:c. 



P r ~ ,  *hls  area is re;:arded e,s .cllc leas5 favorable in the ?%!;on-KoyukuL. 

province f ox1 ,x';:ro tcur. exploration. ITo seeps have been reported. J 
Kob~i C:-etaccous province 

T'?e +;ectotllc elenent; d e s i c ~ a t e d  as ",he Kobuk trow-h (21. 2) 
L-- d 

x ? r e r e n l n  an eestmrd-trceniiLn~: b e l t  of roc,-.s in the rdddle ?art of 

t he  Cretaceous system. It i s  bounded on the n o e h  by prc-E4esozoic 

mc':s of the Rroo;:.c Ranf-e and on the sou-th by lower Cretnceous ruad 

older scdimntory &rd ~rolcnnlc mc':s and p m i t i c  intrusive rocl,:s of 

t h e  Ho-tza arch. Roc!;s of the Kobulz trough are sMLar in age and 

,7eneral c 5 ~ r a c t e r  to those of the Yu.!kon-K0;5'~!~~.! geosyncline. The 

troucr3 mr.;e,r ~ 5 t h  the geosy-:cline i n  t he  area of the Koyukul: River 

Tllc ?_~YV-;:?CC Lncluc?cs the 14~rirar: I? untains, the eastern past of 

the Xocbxozd ??i l ls , ,  V C I ~ ~ O U S  11rt~a~ed q l ! m d  amas, the tops of 

whic:l mmce from 1,50'3 t o  l r ,  330 fee? $I! r?'ltitude. Yearly half of the 

area lie:: Selow an altitude of' 1,333 feet. T l c  province 5s s a i n e d  

by t h e  %ob\C: P\i\res and i t s  t r i b1~ t~a~~ l . e  f ?om the south, inc lucing t h e  

Pah River, a d  by the Koj.lr!!c River a d  its varfous forks and tributar- 

ies, including t h e  Alatna R i v e r .  

The geoloixr of the ams is clescribed in reports by E.kndenhall 

(13!12), Schrader ( ~ 5 0 4 ) ~  and S ~ ~ i t h  (1913). It has recent ly  been 

studied by Fatton. 



The Cretaceous rocks of the  KoSul; trou($q were w e d  E e r p  - -- 
ser ies  by Schrader. Coal-bearins roc!:~ exposed along the southern 

margin of the Brooks ?mi;e fo:melrl.y were m;ga-rtlcd as Tertiary (bcene)  

but now are believed, or, the basis of plant f o s s i l s ,  t o  be of Creta- 

ceous a e  and t o  be part of t h e  Ijer@m acsles. Coal. beds have been 

mined at two places. 

As i n  the  S b k t o l i k  gmup of the Yd~on-Koyuklli: province the 

Cretaceous sequence pro5ably includes a m i n e  lower unit, a L i t t o ra l  

marine midae uni t ,  azzd a _~redo~Lnzrit ly normarine upper unit. me 

sequence probably i s  several thousimdc of feet thick. According t o  

Patton (personal c-unication, ZC)53), con,Tlomeraten alonz the south- 

e r n  mr@n of the  Brooks  R m g e  are believed t o  be equivalent, jvdginz 

from the faunas, t o  those of the northern Uaslcs sequence ran~; in ,  from 

t 3 e  F o x t r e s ~  bbuntain formatior? +,hrour$ the Ckmndler fornation. They 

pmbabi2.r a re  a l s o  equival-ent t o  the U?lf~al.ik, conpJomerate o r  border 

Tacies of the Y-dzon-l(oyul:ul-: pmvincc . Sandstones and con~Joaerates 

associated with coal. beds rescmble the upper o r  k l t a e ;  i ' o m t l o n  of 

the Yukon-ICoyu!: province (ht -kon,  f:eld notes, 1953) and also  the 

nomarine of the ChmUer formation of northern ALaslca. 

S t r a t a  of the Rerw series are strongly folded and faulted.  

Steep dips and overturned beds are cornmon. In  t h e  northern part of 

the  province the s t r i k e  i s  approximately eas t ,  and the digs  c o m n l y  

8.1% southerly. To the south the  a t t i t udes  are nore variable, -t5.e 

ridges do not chow a cons5ster.t tsend, md 8 se r i e s  of plunsint; folds, 

6t r i l : in~  Sn general. eastward, i a  LnSicated. A nmber of s ~ d l  Intru-- 

sive bodies occur i n  t he  Ser<$an series &on? the iCc?.plp..Lc River between 

Allakdet  ard I?u$t~s (patton, f :el2 no+,cs, 3953). 
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Three oil. seeps heve 5cc:l. rr:;)o:-ted in the  vicln2,ty of Ml&;&,et 

on t he  iCoy~:ui; River. Tl?c occl.rrc:rce of sec-pn -zt this place is m- 

by n p r o s ~ c t o r  many pars  ~ J O ,  r.z!r! seeps h ~ v e  not Seen seer, br o r  

reported t o  geologists w!io r e c e n t l y  ila.sre been io All&aket. 

!The ~ e o l o g y  of the I o b ~ i ;  :)rovince 5 s  not as well kr,~m as %ha+, 

of the Ya:on-Iioyi.ul< province. Dr~naiq,; flurther ntady i+, f s Selir-.ved 

that t h i s  p w i n c e  is str~ctu-a-l_ly Less favorable f o r  y t r o l c ~ m  ex- 

ploretion than the province to the zourt!~. 

X~pr"oxin%tely one-thtrd of .the ,35,333 square miles of t e r r a i n  

in c e n t r a l  N R S ~ R  is i n  the f o m  o r  topo/~aphic b a s i n s  that ~m 

floored by all-rr.vim of ?w+,crr:an:: 8.:-e . basins  are shorn ?.ad 

named on the tectonic m$ (~1, :>); E. fetr sr&l basil;ls have beer, 

omitted. The f l oo r s  of tile b n ~ : i . v  rverase less tlm 6W feet ir, 

a;ltitv.de, excepting t he  Folitna, E!inchumizla, mi! Upper T ~ r ~ a n a  basins 

w'hrlch axre somewhat higher. b ~ c c l l y  a?. ~?uch as 200 feet of t h e  C;kmter- 

nary sequence is e>rlsosell In tcrraces c :  iffs a l o n ~  t'ne Bcrin:? Sea 

coest m d  tXLon5 the rivers of t h e  irr%erior r e a o n .  A t  corce $ l ace s  

h i l l s  of pm-Tertiary rock p r n t ~ ~ ~ k  Srrm alluvi-m. of the besf n f loors  , 

but this i s  a E.re condi t ion  excent at t h e  roar(:ir~s of the Sasins. 



Tbe o r i z i n  and CenozoSc hj.~?;cry oi' t,he top.:rt inhic i3cc;in~ m d  

the tfiic:mesc, we, an2 character 0:' t ? l e i r  c?epoc;its of Cenozoic 

and o l d e r  a s  Eire m!or i;eolo:it ?mblena that may have a b~nri_n:: 

on petroleum e m l o r a t i o n  i n  tbc. Tc-rl-itory. (%e _mssibi l i ty  is %hat 

1 f. the surl'ace of the  Pre -TeAlm-:I roc cs , %?hi ch ~ C ) X Z ? S  t h e  caserlent  " 

op thc -dzisLns, i s  nearly flat a?? tiiat +,he Tert iary mid. Q w t e ~ ~ r y  

the x?xirgi,nal areas. Another :m::sibiTitj: i s  tht theso topo;;mphi@ 

basins are d s o  ~ t r u c t . ~ n l  i~a1;i_n~ :inC t t n .% tile C~nozoic d e ~ 5 i . t ~  

tb ickct?  inw0.d f x n  the bnsFr, r~zgincr at a considerable rate. A 

coro3.Lary of this p o s s i b i l i t y  i s  that ,  Ccnozoj.c fom,ations b&?r be 

present i n  the central. areas tht are not exposed i n  t h e  m a r g i d  

awar, of t h e  bcsins because they am overlapyd by 0,wtemary 

deposJts.  Purthem.o~e, i f  t 'n is corollary is appliceble t o  t he  

baaine, they rAzh.5 contalr, r~sine del>os:+,s of Tert iary even 

thou@-. the re  is l i t t l e  ec*ic-lence of suct? deposits i n  t h e  rei:lon here 

consiclercd. Yiari-n,e beds t h a t  probably a r c  Pleistocene i n  oqe have 

bee2 repo-z-t~d in t3e Iiorton and I:ushqd: besins. Harine fossils 

that are of Bliocene, Pliocene, or Pleistocene have been found i n  

Quaternal~r  ravels near Fairb&.s, et the northern edge of tire ?!iddle 

Tan- bask. They may have bee2 Gerived f r o m  m r l n e  Tert5ary beds 

that hexre been eroded f r o m  'ihe d j ~ c e n t  uplar~ri area. These occur- 

rences are described i n  t h e  dicci;ssion of the mrious basinc. 
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Central Alaska i s  geoLo~:ic&lg a~~. Iocous i n  severel respects t o  

the  r e ~ l o n  0-? the  wes te rn  United *atcs between the Rocky ?-buntains 

&id t h e  Sierra-Cescde Selt, w k r e  some besins that are bordered by 

rmt;es of older rocks contai2 conzidercblc thicknesfies of T ~ ~ i a r y  and 

Qmternazz deposits. hlthou,-b cen t ra l  Alasl.ra i s  barricaded from the 

Pacific Ocean by hi& ranqes, a n  i s  the cogarab le  region of the 

Wni-tcd States ,  the  lowland and upland 5 e l t s  of the i n t e r i o r  trend 

in to  the Bering Sen. Four of the  lowland areas, i nc lud iw  the  =la- 

w-k, Pcrton,  Bethel, nnd T!ush~& bacias (pl .  2 ) ,  are marginal to the 

Bering &a and are indented bg ~ r o z i n e n t  bays and sounds. n u s  the 

sea may have had access t o  the i r t e r i o r  durine Cenozoic t i m e ,  and 

there are some reasons f o r  believlny that the i n t e r i o r  recion stood 

at Low al%itude d u r i n ~  nuch of this tire. One l i n e  of reasoning i s  

based on geonorphic evidence ( t ~ e h r h a f t i ~ ,  1950, p. 1532). Roland W. 

F r o m  of the Geolo@cal. Survey ( p r s o n a l  c o ~ c a t i o n ,  1953) has 

s ta ted   hi^ belfef that the  lands that sup-ported the  reco@zed Ter- 

tiary f lo ra s  i n  general stood but slif-;ht,'ly above see level .  F&Jey 

(1~3.3, p. 333) has suggested tha t  Quaternary d e w s i t s  of blue lo rn  

aod peat, which are widespread alon;: the lover Koyuicuk River and the 

lower part of the Yaon River, may have been deposited i n  an estuary 

from the Bering Sea. 

Karine f o s s i l s  of Pliocene aze i n  t he  Pribilof Islands (llama, 

1319) and marine f o s s i l s  of Eocene rae  and Miocene o r  Pliocene we 

i n  t h e  a=a of' Port Moller and. Favlcf Bny on the Almka PeIlinsu2.a 

indicate t ha t  the soxthern part of the B e r F x  Sea was i n  existence 

,-- as a m w i n t  bo4y in T e r t i ~ r y  tine. 
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m.e Cenozo-ic h i s tory  of cen t ra l  Alaska cannot as y e t  be descriSed 

with mch assurance. !Theories t h a t  have been d i~cussed by geologists 

of the W o l o ~ i c d l  ;Survey a m  s ? x m ~ r i z e G  below because they a re  perti- 

nent t o  consideratton of the  petroleum p o s s i b i l i t i e s  of %he t o p p a p h -  

i c  basins. Accordin? t o  geomorphic and s t ra t igraphic  evidence, Al~ska 

was reduced by erosion t o  a surfsce of ].ow relief and probably l o w  alti- 

tude following tne  fZrst phase of the  Laramide orogeny, which was gost- 

Cretaceouc a d  probably was ps t -Xleocene  o r  l a t e  Paleocene in w e .  

0;1 t h i s  surface a discontinuous cover of early Tert iary,  probably 

Eocene, sediments m s  ckposited (b!nArh@ti&, 1950, p.  1532). The 

Cenozoi-c basins probably originntcd a t  tUs time as areas of extensive 

scc-mula,tion, whereas tF?< p-cscnt a ~ l a n d s  were areas of t u n  and 

local ized ~ccm. iLat ions .  :%PSP 2rifcrences are based i n  par t  on 

numemus expsures of ea r ly  T e ~ i w y  deposPts on the marzins of The 

basin areas. T'ese mrginal  dews?", are of n o m r i n e  o_ri@n, blxt 

the presence of varine early '?er-Xary deposits i n  the  bcsins, :?Tthou@~ 

considered wilikcly, cannot be r u l e d  out. After t h i s  stage another 

phase of the U&de orof:en;v occursei! durinq wMch the early Tert iary 

beds were i n  most areas cent ly  and i n  some areas ~ t r o n a y  deformed. 

G-mrvels were deposited i n  basfns during and follmring t h i s  orowrry. 

Then cents& Alaska a@n was reduced by erosion t o  s Luwl=d curface, 

which condition m y  have been ~f. tain.ed d u r l x  o s  at the close of >Eo- 

cene time and m y  have exis ted a l a o s t  t o  the end of T e r t i a ~  t i m e .  



*. . 
Al+,hcu.:h the his tory of ccl?tr& Al~s. :a  irurini- t h e  Latter prrt of 

Tee ia rg  t h e  i s  hit-$iLy conJer'turaL, +WO tk;corir:c", C~CY be _n?:.esented. 

Accorc?in.c to one theory subsideilce was r e ~ e ~ w i i  i n  t h e  bas in  arcas 

r21mln,q Y!Loccne and/or Pliocene time, and a ccnsider8ble t3Lckness of 

sediments accmulated.  T'le "s rink; Sea trm~c.:resr-ed the marr,inaL Sasins 

~d m y  have invaded the In te r ior  bas ins .  Tze late Tertiary dey>osits 

thus  nay be ia pa* mwinc. Tile opposinc theory for this stwc Is 

that the basin  areas rlid no t  r:ubside, t!~at late Tertiary sediments 

were deposited only i n  Finor th5c:cnc:r,s, and that the sea did not i n -  

vade the  i n t e r io r  areas. The basins m y  have varied i n  thiy staqe of 

t i e i r  :history, and one tbeoyr ray bet ter  characterize same, and the 

opnosinq theory, others ,  of the b ~ s 2 . m .  

There is  tibudant ev:dencc t h a t  about; a t  the close of Ti.rtiary 

t b - e  Alaska was uplifteu, the sea re ips?er?  from the srrary~aal lowlands, 

m-d the %o-tm-tain rmp.;cs at'vaiged post of t h e i r  present s-tatine. I'cre 

a y a i n ,  t w 3  opp~sfag t?aeories 5e nrcscnt.ed f o r  t5e ~OT)O-T~Y~IC S ~ s l n c .  

Accodin:; t o  one, the u p l i f t  w s  dit'ferelztia.1; the prcscn5 unla>d 

amas arose Sy warpinn, and/or Yaul",in-. T a r l y  Ter t ia ry  depoc5 t s  t h e t  

had s~ry ivcd  the post-Toce2e cro-en21 md erosion, and a lso  any later 

Tertiary seiiil-ents t h a t  may have accmulc%ed, were moctLy pmservet! 

i n  the r e l a t i v e l y  downwarped o r  dmfaultei! basin amas. According 

to the other theory, the b ~ s i n s  a lso were elevated, most of the Tcr- 

tia-9 de,nosits wese flushed out, end the basins are lowl&?irNs 5ecnuse 

of the  remval of t 3 e  Tertiary f i Z . 1 .  



:?36t dc%:iL~ of ?!I,, 'uate??apy :.isr,ory of zo2l;ro-L A!..?,s::e are not ,'- 

pcr"LFnent to Che si~bj~c->? tiL.> - ~ _ n o r t .  The stwe of dt.fcmatio9 

that >cr;'fr~-*1 a$ the oof T r t iwy  tire c o n t i n l l ~ d  durirLc Qtew-arg 

sndll G snzacere:lts a l o ~  h i - z  L e  t . GlacLers occu>ied the 

h.Z;_.Qen partc of $ 9 ~  ugTr,nfl arc7.r.h. T Y ~  bas in  amas hcvc bee? lovlands 

dwLn; Ou~",naary ' t k e ,  c L ~ ' L o u ~ + ~  i n  some areas Owternnary dc,wsits 

?lave heen incised by ritrers e,nd tile sea 8s R result of relatively 

rcccnt ~ l r , o r  uplifting. Pt, l e c c t  tvo snr? pmba3ly three PJ-e:icto- 

cene yarine t r m c r ; r c ~ s i o n s  are rcco .ded i n  the loul&'1dc boderinq 

?Iort,on Co-~m-d, A t  least one of t he  in$eerior hes inc ,  the bfia&Lc 

t k a t  so t tmr td  i n  Omternary fluvtr,l. d q o z i t s  et depths below sea 

the bas '7. F ~ ~ t ! ~ e m o r e ,  c n ! l ~ ~ t  xLsm2c l i n e  m by  ti^ Geolo~:caZ 

,Survey bc.twecn 1'aLrba.n::~ aacl t h e  Tanma PLver, a t  the  r?o~-therla edge 

of tkic bes:ln. has chcm 5b.t the  suzrl'ace of t5e 3ircil C-ce,s: schist,, 

oc which the Q i ~ ~ t e r n a r ' j  ecposi+,s rcst, slolpcs COU~~WFITC? t o  a depth 

oi' about 730 fcct, or about 25 fee-t, below sea l eve l  ( ~ n v ~ d  y ~ r ~ i c s ,  

comni_cat;ion, 19'33). 

The problem zs t o  w3ether o_r no% rnari~e Tertiary deposits aye 

 resent i n  s i ,p i f ic rmt  thLc.?ne;s awl i n  favor-able s t r ~ c * ; ~ a l  conrli- 

t ions  f o r  tb.e accmmlation of ~ f m l e u n  fn the Cenozoic basins can 

only be solved Fy cqlors tor ,y  d r i l l j  nrf ~ q d  by recon..ai~snnce seimtc 

sunrefins. FY~etker o r  not the posaibil i%j,cs of these basins, as 

sucges+,ed in the above rlisc,ussion, are suTficieat to Jus t i fy  explorn- 



/-- 

It skolil.fl Pe noted. t11a",r?oet of the s e e y  reported en central, 

E..lno'.m an? i n  o r  at the n.rr,yins of the 3s.qi.n areas. ?!his ad6s Tame 

wei,;ht, t o  $he suspLcion  at 2b.c zrss in reported seeps nay be "lrnrsh 

car," from the nltu.v-f-al 3e:p~citf.. Some of the seeps have been exam- 

l n e d  md. classed as doi.1btf~2; othcrr. hnvc not. been e x d n e d  bu t  ere 

believe5 to Se d o ' h t f i l :  end only  ?wo, ~7M.ch have not yet been exm- 

rled k,:y t h e  Geolo,-;icaL Survey, are qui%r. poas-ibly valid. me of' -- 

t h e ~ ~  hns been exnmtned iy 021 co1q817.y . T ~ D ~ O F - , ~ S ~ S  and is r~?zwder3 by 

them as doui?t,ful. but n c t  d:snroved: oil from the other has b e ~ n  anal -  

yzed, but +,he xporf,e$. source has no-t; :yet been examined. Both of 

tl:cc,e scr?? e.? 3.n hctsin srees. &",ails 02 the reported seeps and 

ot?zcr indlcati~ns cf -petmlcuc. fire r;iver! under the heading of the 

bas:Lns 3.n wYch they h a v ~  been rcnor tcd .  

Front of the 'basl:~ al-eRc w e  flat and studded w i t h  swamps end 

lalqes. Those 'oorder in~ tfic AL3.r;l:a ?mire,  however, s l o p  ~ e ~ t l y  away 

frun the Rtl3,ye P-Y~ contain f c n s  of o~?-Tk%sh gravel. The basics are 

c,mrse$ by nmeraus mcmdcrin ; r t r e m s  end 'by some larger rivers hav- 

inc: Ploo6plains en3 5er rac~s .  Flr:hr?.r-level terraces ere klso repre- 

se2ted. The i ~ t ~ r i o r  5e.e:-ns tea?. t,o 5e heavily wooded, b ~ t  those 

bordering the 3eriny Sea i x l u t ? e  large areas of treeless +:m*a. 



PTushagalc basin.--The lowland of tbe Pusficqak S a s h  has an area 
---- 

of about 13,030 square miles a d  is bounded on the west b:~ the Wood 

River and TikchLk Mountains, on the north by the flusha~;aIc ZIiLls ,  md 

on the east by the A l e u t i a  R q q e .  It i s  indented 537 BristoL, Eusha- 

@., and Kvichalc Eays. m e  magor river is the Mushagak, which is 

centrally located. The arca is covered by the Rris to l  Bay, UgashLk 

I'?&aek, I l i m a ,  DiLlinglham, Nushq&. 3ay, C?-Lgnik, Por t  M l l e r ,  and 

Fort Randal l  q-es. me main sources of geologic infomatian 

are reports by Spurr (1930) !ler%fe (1.933). 

Unconsolidated depositc of ;),miternary age a m  e ~ s e d  in low 

coastal bluffs and along strems and consist of fluv2atile deposits, 

iincluding glacial outwasl- overlain by beach, estuarine, and f lwiat i le  

deposits. Several water wells have been drilled, the decwst being 

213 feet; they are believed t o  be bottomed i n  f luv ia t i l e  deposits i n  

channels ecoured in the MusE.zqa?-. formation described below. 



F 

Thc -xnconsslidated aaz%crrzry ilc ,:oa if s overlie the  erocionally 

tn~czter i ,  semi -consolicia.teC bcCr of.' the TTu~'r!wak f ormatLon, w E c h  

conzists OF gravel, sand, m-d cLa:ys prsbably of beach, estuarine, 

0 
an6 f1urLa.L oricin.  The beds are r eg iona l ly  as much as 25 

and are locally defoned i n  s&l folds.  A t  least 103 feet  of the 

formtion i s  exposed i n  cii:'fs son? n~zcl: of the coastline. Twelve 

species of' f o s s i l  marine rnotlus, .~ 1 ~ j ~ ~ ) r t e ~ l l y  collected abcut 13'4 at  

the present site of NusIxyd: were ori1:inally describe& by D a U .  (1395, 

P. :k - 'X7)  as PtLocene . ThLs coUecti on was reexamined in 1950 by 

F .  S. Y ? T : e i l  (persoml. ~ o ~ u n i c a t i o n ,  1?50), who identified only  

four s ~ c i e s ,  of w U c 5  are fo7md elsewhere in deposits of Pleis- 

tocene md Rccent we but not in deposits of unquestioned Ter t ia ry  

age. Furthermore, Don J. yil ler ,  on the basis of his examination of 

the ~~E~~ fom'otion at  ? J u s ~ m , ~ S c  m d  cther local i t ies  on Ftzshap.:~ 

Bay in 199, and laker stu8.y of the  matrix of the fossils,  believes 

that the  fossils attributed by f ) n l l  t o  t h e  FTus'rlaqak l oca l i ty  eitiner 

were collec+,ed a t  some other Locality o r  occurred as secondarily de- 

posited pebbles i n  the FJusba@: formation. 

The thickness of the Nushag&. fornation and the  thicI-.ness 

character of any e a r l i e r  Cenozoic deposits that underlie it can 

only be de temned  by exploratory dri l l in?.  Early Tertiary plants 

ere r e p o ~ e d  fron a sequence assocTnted with volcanic roc!-s md exwsed 

on the shores of: Ilim~ra Lake, at the eastem border of the basin, but 

no deposits thourbt t o  be of Tertiary q e  hsve been found alone; the 

western m r @ n  of the basin. 



F-- 
Cretaceous r ocks  of thc PUas'za Fia~lge :;eos~mcline and of a foyk 

of t,hc Y~~skoiwLm geosyrzcline (?.L. 2) a m  e>:ysed no.-t!~ oi' the b,- sin 

3.o t h o  2!us3w:al-. Rills. %c ;i.r;.?e:- 3m-t o" the Cretnzeoils zys{;cn $.s 

Selievcd to be represented k r c ,  ,=nu t ! ~ c  bcc3.s conz:.ct o f  ,;ra2>wac!:e 

m-ci chd-e Mth a  ano or arom.t oC cnrlf;I.o;rerr~.b. The st;ri;:c if; north- 

*st; the lPpV d.51)~ obscmcd %vrrc,yr 5'10. ?'h?se r0~1.3 .~??o~ .~J . , t i~~~ ; r  

l~nderlie C-.r,ozoin, .Ic-pc.?tc -In t h ?  ncl-C,3.;m _part, of t h e  I'Tushaplt 

baslrl mi! nay rrstcnd southm~d n?!?#:r ";he cc?~:traI part O? t'le basin. 

In the western -part of t he  nrc~rls:ct?, C-.~ozoic 6cpsLi;s me!-:!.i.e the 

relative1.y ~ ~ a . f ~ v o r a b l e  soc::s e;-;;oscr'i fn?,hcr w e s t  i n  t h e  cc!orlr?cws 

arch. I n  +,he ccstern p-rt of t h ~  PSOVIDCC the ?re-Tert,in?-;? rc:cl;s 

a m  those of t he  TdI:eetr.a i.clm!tic.line (71. 2) m(1, as e;:l?osed in the 

AloutL&'l !?rare, inelu6e I n ~ g c  intrusive aid ex+rusive icncous bodies. 

O i l  seep: hat-cj been n?port,?d "t Cl.2~-1,:s Point on F1:sharpd,: Rny a r ~ i 2  

on the lower g2.d of the ??wh~,,-a!c ? i m ~  (:?I.. I?), b u t  ~tsr  ~;3.1.c.7,ei? as 

doubtf'ul. We Cler?:s P r i n t  L o c ~ l i t y  w . 3 ~  exmined i n  1:11+3 by Po9 3 .  

Miller, who found only lrorz cxidc. f i b r  associated with .f;:iilriJ, p ~ n . 1 ~  

ax?. Kith  water seepwe from +,kc s7ufic:.al l a ~ ~ r  of peat e q o r ~ d  5n 

the beacZl Sluff. In 1943 geo:o::istr of t h e  %ion Oil Cer~pany of C U -  

ifornia mi! %he Ohlo O i l  Corpany v:.sited a l occ l i t y  rt t h e  first; z?olrt,h 

t r ibufary of +he :Tus!~&~R'.- Fiver no:-thecst of  Blnc!c Foint  vhere, ~ccord- 

i n g  to Job- b?tiLat'::a, an oil s1l.c- c~u'l.2 Se seen Cron the air ( ~ u ~ e n e  

Form, per80n~a.l connunica+,ion, 1953) . 8. very t h i n  oil s!l c'r w&s Eouad 

at the aatr8nce to the tr-ibutmy crce'c. %e source of the sl5.c'- was 

not observed anr? its si,t~nificance 2s not 'rnown, but in the op'nl on of 
the qo lo@sts  5t m y  be waste o i l  i r r o m  boats or ;Ish oil from canncrics 
near %he ~.0*1t,L;1 of th~' NUS~RYB.': 7 7 : ~ ~ .  The rf v r i ~  :)iut'f' s in t56s area 
are s a t d t o  be composed of unccnsoli-jaterl yellow-brown c l a p  and sands 
that are cmbably of Pleistocene wc. 



Bethel bas:n.--mi$ provi_?zc consis ts  of a coastal lmlrznd having - 
an arcn of about 2k,33'3 sqwrc xTlef; mi! rl.~brrtcing the  lower courses 

of the  -i;wo larcctst r i ve r s  ~ f '  h j n . ~ ' : ~ ,  %he Yukon and the Puskokwin. 

TIE province 2s bounded 03 tae southeast by the K~~s;-.okwb, KLlbuck, 

APLrlun M~untains and on the  no&,!? by the Yulcon River, north of 

w5ich Pies the  upland area of the southern part of the Yukon-Koyukuk 

Cretaceous province. ?'5c area I s  includ.ed i n  the  Caocinews, Kuskolcwim 

%y, Cn-nr, Rendenhall, %thel,  :;un-i~,rak Islssnd, RELlrd Inlet,  R u ~ s i a ~  

:.lission, 'flars;lall, and Roopr  72y ql.h~r3rctnf'es. 

?Tost of the area ic a lot; t r ee l e s s  p la in  occu2ied by fresh- and 

bmckls+-t-wa+br marshes and c o i ~ ~ . ~ t l c s s  1 d 7 ~ ~ .  The mouth of the Kuskokwim 

River has b c c ~  drowned t , ~  forr;~ Kuskokwin 3ag, cad ocean-mi?q freigll ters 

t r a v e l  up the  r i v e r  as far aa Eethel. The &oming of the  lower course 

of the  Kus!;ol~:wim River irzdicritcs t h a t  the area has been ciink,inl: o r  

sea  l eve l  has been ri6i.w re l a t i ve ly  recently. The op?osite re la t ive  

movenent however, i s  indicate2 by the  f a c t  t h a t  large areas of the  

"delta" plain stand as mch ac 190 feet hlipJer than the gmsent l eve l  

of the Kuskokwb River. The area has been regarded as representing a 

compound delta of the  Yukon and Kuskokwim Rivers ,  but  the v a l i d i t y  of 

t h i s  conccyt i n  Cioubtful. Ttae prcsent rlelta of the Yukon I s  to the  

north oa the  south side of IJorton .My. 



The s u r f i c i a l  deposits  are ch ie f ly  silt f i ne  send. F wa5er 

well  d r i l l e d  i n  1952 at  the Alaska F!ative Semite hospi+,Etl a t  %the3 

penetrated *mconoolidated degos'its t o  a depth of 453 f e e t ,  Ear2 d r i l l -  

ing, possibly i n  sandstone, was encounte~ed from 450 feet  down t o  451; reef, 

at  which depth the  well  was bottone2. Sand and s d l  ,pebbles were 

interbedded with silt below a depth of 147 f ee t .  Conelderable woody 

material  was found throu@ t h e  e n t i r e  section.  Below s d c ~ t h  of 410 

f e e t  woody fragnents are repor ted t o  be "par t ly  petr i f ied" .  Perme- 

f r o s t  was present t o  a depth of 403 fee t .  The bottom sf the  well i s  

mom than 300 f e e t  below sea level, 

ProtrudAng from the  Quaternary alluvrlum i n  the  western part of 

the province are several  srmll volcanic cones the  tops sf which are 

mostly l e s s  than 500 f e e t  i n  altitude. Two other  island-like bedrock 

areas,  the  Kusilvak end the  Asl;inuk Mountains, r i s e  to  elevetions 

s l i g h t l y  r-ater than 2,300 f e e t  above the  surroundini: water and 

Quaternary deposits .  Interpreta t ion of aerial photographs (tr'. L. 

Coonrad, personal c o m i c a t i o n ,  1955) indicates  t h a t  the  KusilvaJr 

Mountains are probably a f a u l t  block of rocks of Cretaceous ace. 

Gbservable s t ruc tures  are s teep,  and there  appears t o  be a stock-like 

in t rus ive  body exposed at  the  northern end of t he  mountains. It i s  

not k n m  f o r  ce r ta in  w h t  type of rocks form the  Askinuk !fountains 

and Cape Romanzof, but the  l imited inf'ormcltion available suggests 

t h a t  there probably are some in t rus ive  rocks present and possibly 

metamaqhic and volcanic rocks as w e l l .  



[Lre cc~??cd b:y bc-zcJti,c -JD~c:~~.:c ~ 0 2 1 : ~  OP l ~ t e  Tert:icry o r  ci~rljr act- 

ernary a,-e. There zrc zo 9332.~~1t cra>t l * re  cen3crs or? Ijel:or: Ir.lm2, 

but ?lmZvc.ir Islcrri:! does .k:uve scverd  r r : c o ~ r ~ l z ~ b l c  volt:,:;: cc~ncs zzd 

c r a t e r s .  

F'uch of the sediment ero6ed Frorr j.nterior Alaska durisg Cc:lazoic 

t i m e  d f ~ c h ~ ~ e d  i n t o  o r  passee th-rough the ???the1 basin met, a d  t he  

basin my loca l ly  contrain +,hit! 0-nczoic de-pod t s  . The Cretrtccous 

sequence and s t ructures  of the ?!&:on-K~yxl:d< pmvince trend south- 

ms5warcl. i n to  a?d probably ulder l ie  the  Cenozoic d e p ~ i t t ;  of the b ~ s i n  

area (?1. 2) a3d afford an additional poss ibr l i ty  t ha t  should be con- 

sidered i n  evaluating t i e  area. In the  eastern part of t h e  basin Cenc- 

zoic deposlts  probably am underlain by the corylexly defamed r0cv.s 

of the  Ruby p a n t i c l i n e  mc? Xusl:ol~dn eeosynclinc (?1. 2 ) ,  which are 

r e l a t i ve ly  unfavorable for -~ t ro lew- .  

An oil seep near t h e  Eels River at the erstern m q i n  oft the b~.sin 

( 1 .  L?) is reprked to been seen from the air, and nn3ives nay 

they have seen o i l  ir, this &-a. Gtht!r oll seeps have been reported 

near TokLik (formerly called Bennetts) on the  Yukon River a t  the north- 

ern border of t h e  basin, and r.ev Whi t c f i~h  Lrke south of t\e Kus'colrxim 

River. A friable sa~ds tone  hav in i~  nn oll odor  ad cilusln~ a S I " _ U ~ T ~  en 

the hands hrs  been rcported oc ::c>lzcn Tslaq?.; tb,e sp~:l?.stoce ?yoba>ly is 
PC* 9: %?!e C??~C-C~O?L.S cod-??earin(-- s!?q!nc.nce. These ~-eyy-e~r; ::?--re LZ'..~ 
;Ft; been in1rc:rti 5ct.e~; by <;kc\ :-y.t.rc LC :i c.71 S;l ;~?e;~y,  

7 ; ! >  -. a * <  



r -  
~ll::. ~ G C I L ~ ~  6, 33; SqL18rC ~ L ~ c c  e..' ' i2:~.~ri ,~; . f  C C L B ~ ~ L  3-L;11~7.. - 

oi' tllc I!d.:~n, t;hFc!l hris ?)ces! L)LliL!, in% t h e  sounil, ,mcl  th!: c o z s t d  

Cil:c ?rovincc: is t01aiC~'C;  OT: t , ic  rmr'.;li k.27 fuht: u~l.p.112 O? -&LC S~?r~n._r:2 

%ninziiLo. 8nC on t h o  ccst a?C ~c;::t!ic:.::",i, $ 9 ~  ~ p 1 ~ ~ 6 .  c;f t!;c ylA:~n- 

a72 the only  c u t e - u r f ~ c c  infor!-r-tion is f r o m  the xtiine s'lzzftc, &ir"te,  

mL !loles of thc !'o-,c anL SsLci,cn mtr; at the  ccrthern x . rg in  

3: ';& b c l c i ~  (!k,ffit,  1313; '~t.~-ti~ , ..., : . ?a-:on. .Gca t~ l i ,  -. I.fcrtie, an6 Pi lob ry ,  

l;!;j, p .  62-73; > ~ t h ,  j - ? l ~ ,  2 .  2:-!-21b). Trli: Cenozoic dcposl-cn . . here 

~ e n e r a l l y  c o ~ s k s t  of' ti11 an?& iyrcvcl ~ i '  j,J.&ciid, ori:;in 1213 szr.:': 12: 

. . :I-Jaci~t'lavial ~.yil; littorc~!. ~ ' ~ r i ; i e  O r l t ; i n ,  havia,; a J:?FL,:.:~YLL~-~ tkic>;:?ess 

of e 3 ~ ' ~ t  2?? fee t .  Thc st?:?is!e:itz r e z t  on Paleozoic sc:.x5fs7 21nte, 

and l inec t o w .  



T btacMei.1, Mertie, ond H l s b q  (1343) ass imed approximately t ne  

uFper half of the  Cenozoic sequence t o  the  Pleistocene and the  larer 

half t o  the  Pliocene on the  basis of of ex t inc t  species i n  

several  col lect ions  of marine fo s s i l s .  Later geolo@c studies by 

Eopl:ins (persomil C O = ~ C & ~ O ~ ,  1953) s t r o n a y  s w s t ,  however, t h a t  

the  e n t i r e  sequence i s  of Pleistocene age. Several beach and near- 

shore deposits have bcer! exploited f o r  t h e i r  gold content; they record 

a t  l e a s t  one Pliocene o r  e a r l y  Fleistocene marine t ransgm&sion, prob- 

a3ly the  l a t t e r  accordi-ng to Hopkins, which ext&ncled inland about 3 

miles from tbe present coast .  In  addit!.on, a mid-Pleistocene and a 

l a t e  Pleistocene t.-,wsqrcssion a m  recor6ed; these are believed by 

Iiopkins t o  reflect e.~:tat,ic f l u c t u a t i o ~ s  of sea l e v e l  during i n t e r -  

g l ac i a l  periods rat 'ner than subsiclence of the  basin. 

Tin the  coasta l  p la in  areas south of Norton Bay, including; the  

Yukon delta area, Cenozoic deposits  probably l i e  on the folded, north- 

eastward-striking Cretaeeo~ls m l c s  of t he  Yukon-Koyukuk ~eos,wclimd. 

b e l t .  Thuc Cretaceous as well ~s Tertiary rocks should be rul~arded 

as _possibly favorable f o r  petroleum i n  t h i s  part of the  Norton basin 

province. Pre-lefiiary rocks i n  coasta l  p la in  areas on the  north s ide  

of Borton Somd and Norton Bay arc mfavorable f o r  petroleum i n  t h a t  

they consis t  of metamoryhic an2 in t rus ive  igieous rocks of the  Chu!~ot- 

skiy-~Seward u p l i f t .  Volcanic rec!cs, i n  yxrt of Quaternary age, occur 

i n  t he  area around S t .  .Michael, includinr: S tuar t  Island. 



I n  1906 two holes were d r i l l e d  f o r  o i l  i n  the  coastal  plain 

at  Hasting6 Creek east of Nome, where seeps are strppoaed t o  have 

been found. In 1918 t w o  more holes were d r i l l e d  at t h i s  p lwe .  

Cathcart ( 1 9 ,  p. 1%-IT) has described the r e su l t s  of the  d r i l l i n g  

as follows : 

"In 1.96 it was re-ported t h a t  a t  a depth of 122 feet 
gas was encomtered V.?icln blew a 1,2Oi3-pound stem 
75 feet u~ the bole. A second hole, 1'76 f e e t  Ceep, 
d r i l l e d  in 1916, 1s said t o  have shown a t race  of 
o i l .  During the wmmer of 1332 two weils wrc 
cLrilled, !The first well was abandoned a t  210 feet 
oving t o  the loss of a S d l e r  i n  t h e  hole; the second 
had reached a depth of about 150 f e e t  a t  the en2 of 
t h e  season . . . 3 t  i s  h l i c v e d  t 'nat aqy ens which 
may have been encountered wzs derived from the 
a l l u v i . ~ J  deposits . . . :'he 'nard mcks of the l o c a l i t y  
are granite and sch is t  . . ." 
O i l  seeps haye been rewrted i n  the  Sinu! Valley near the junction 

of the Gin& and Stt?wart Rivers, about 20 miles northwest of None. 

The Bartholome O i l  Company is said t o  have d r i l l e d  several exploratory 

holes i n  t h i s  area; the  location and date of th%s work has not been 

ascertained, Hopkins (personal communication, 1953) has described 

the geology of t h i s  area as follows: 

"The Sin& and Stewart Rivers Join i n  an east-northeastward- 
trending trench that extends frm the  mouth of the  Tisuk 
(9ishue) River t o  the  head of the Nome River. Most of 
t h e  trench bears a thlc!: mqtle of' till and outwash. 
Paleozoic metamorphic rocks crop out in the hil ls  on each 
siae of the t rench and a lso  at *;he e a s t  ant1 weat ends. 
However ,  s s m l l  patch of unmetamorphosed coal-hem-n;: 
sediments is  exposed i n  the  valley of Inde;>endence C ~ e k ,  
south of the  trench. Much of the  trench may be underlain 
by Infolded, unmeta.orpzosed Cmtaceous o r  Ter t iary se~iments . " 
O i l  shale h a  been reportee on Besboro Island i n  Nortog Sound., and 

an o i l  seep has been reported near t he  m u t h  of the Ing lu ta l ik  River, 

which drain6 i n t o  Morton Bay. These have not been investigated by the 



P 

Selsw5k basin.--The *stern part of the %la%dk basin i s  occu?ied 

,"' 
by Kotzebue Sound, Er,chscholtz Ray, RothexInlet ,  Selewik Laice, =d 

adjacent land areas; it also incluiles the c o c s t d   lain on the north 

side of the upland of the Scward P~ninsula.  The eastern part is 

mostly l m d ,  drained by the Selcwiic River, and is bounded on the north 

by the Fc'arine; b u n t a i n s ,  on the sou.th 'by the u~land area of the %&on- 

Koyukuk Cretaceous province, and on the  east by the u-plwd t h a t  13- 

eludes P m e l l  Wwtain .  m e  basin 92:; n la116 area of about 5,303 

square miles a i d  is covered by tile Shis~,rlrrref, Kotzebue, ;S.clavil:, 

Volca?ic -rock w s e o  protrude from the Quaternary alluvila- i n  

the coastal  lowland of t'ae &,ward Peninsula; Devi l  Mountcidn and 

rolling h i l l s  between Candle Elephant Point ?m co~posed of 

volcanlc rocks of Pleistocene age. Bcdroc!:, probably Paleozoic i n  

age, is exposed on the Baldwin  Peninslilo. Coal has been r e ~ r t e c !  

i n  the coastal  plain between Devil F4ountdn and Shisharef and a l s o  

in the headntera area of the Espenberg River a few miles northeast 

of Devil f b m t a i n .  !The c o d  may be of T - r t i a r y  age. Ikposits t ha t  

may be of Tertiary w e  have been observed in the valley of the  Selawik 

River near Purcell Fbuntdn during aerial reconnaissance by ~ ,eo log i s t s  

of the Geological Survey. Elsewhere t!ae S lawik basin is floored by 

Quaternary ~ l u v i u m ,  



f In 1353 a hole was rlriUed rC, i(oszcbue to +,ec% t'?c jmssibi l i ty  

of occurrealce of e~u?sh water in Q u a t e r r ~ ~ s y  dewsits (Cederstr~c?, 

1952, p. 34-35). Gravel md blue  xuud we- penetrated to a 2epta 

of 73 feet. Between 79 feet e n ~ i  ~13 feet tnnwed crave1 w s  e~counler-  

efl from which salt wter w s  oqtaineri. X3etwet.n -33 feet &RC 2311 feet 

frozen blue cl~y. c ~ n t a . ? n ; ~ ~ ~  $3-12. ~ n r i  qrave1, was pene?;rated. A t  238 

feet f;as under high  p r - ~ ~ ~ r n  VP~S e n c o u 1 1 t ~ ~ d  that Llfted the h e ~ v y  

s t r i n ~  of tools severs?, feet in +.%e ~ i r .  showere8 t h e  area w t t h  mud, 

and c o ~ t i n l ~ e d  +& flov for rr.?rP tllhr) 2b hours. From 23.: feet t o  the  

bottm of the hole a t  325 feet th~w~c? brown silt saturated with s a l t  

water was ,?enetlnt.erl. me par, m q r  have been der ived  f r o m  decay in^ 

vepeta.1 mt,eriaJ. in t h e  Quaternary deys i t s .  
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Three o i l  seeps have been reported in ,Selawik bacln province. 

!be one on t h e  EJoataL. River at the northern border of the province 

(pl .  1 ~ )  has been investigated by the Geological Srarvley md is 

regarded as very doubtful. The other two. are i n  the v ic in i ty  of 

Devil Mountein i n  the northern coastal  pla in  of the Seward Penin~ula .  

They have not been investigated by thc Geological Survey. One of 

these ic i n  the  headwaters area of Nugnugaluktuk River, LO t o  17 

&lee south of kvi1 Mountain. The seep i s  supposed t o  be indicated 

by an o i l  olicir on a small lake. A p u p  of leases  were filed i n  

1921 by residents of the Sewaxd Peninsula. A smple ,  reported t o  

have been col lected from the  seep, weo submitted i n  1922 t o  Tnorms 

B. Bri@ton, a chemist of the  University of Utah. Accordin& t o  his 

report g a s o l i ~ e  was obtained by d i s t i l l a t i o n ,  and the sample un- 

doubtedly was st petroleum o i l .  The leases  were cancelled i n  1932. 

me other reported seep i s  about 15 miles southeast of Devil Elountain 

where an Eskimo Pound a sprint t h a t  never freezes and tha t  l e ~ v e s  a 

red sta?"n i n  the snow t a s t i ng  l ike gasoline. 'This later was examined 

by a bush p i l o t  who reported a pond covered w i t h  slush ice i n  which 

there  were 5 holes f r o m  whica wzter w a s  issuing. One smelled strongly 

of "gasoline o r  crude oi l" .  David 14. Hopkim, a geologist of the 

U. S .  Geolosical Survey, flew over the site i n  1 9 9  and has s ta ted  

(personal comunicction, 1953) : 

"I m inclined t o  think t h a t  this site i s  a warm 
sprinn,, and that my cases arcsent are n a s h  gases 
fron ciec: Gvin(: peat inter3eGclcd v i t h  ash. Nowever, 
it is conceivable t h a t  it could indeed be an o i l  seep." 



Galena basin.--'114lis basin, having an area of about 5,000 square 

miles, is bomded on t h e  east and west by uplnncis of C ~ t a c e o u s  rocks 

of the  Yukon-Koyukuk province, on the north by the upland composed 

of older mcks of the Hogatse arch, and on the south by the Kaiyuh 

Mountains; that are composed of metamorphic mcks of Paleozoic age. 

The baain area is included i n  the  Nulato, Kateel River, and Melozitna 

quadrmgles. The major r ivers  are the  ICoyukuk and the Yukon. The 

main sources of information fire the  reports c i t ed  under the discussion 

of the Yukon-Koyukuk provfnce and a paper by Eardley (1933), i n  which 

the a l l u v i a l  deposits are 8cscribed. 

Exposures of Tertiary rocks have not been reported i n  o r  marginal 

t o  the Galena basin, but two hills of Crctsceous rock, known as 

Bishop Rock and P i l o t  M ~ ~ . n t a i n ,  pmtrudbe from the  Quaternary sclluvium. 

These are along the Yukon River near the  mouth of the  Koyukuk. 

The Cenozoic deposits evidently lie on the Cretaceous sequence 

of the Yukon-Koyukuk province throuqr$out most of the basin area. 

!l!hus the  p s s i b i l i t i e s  of Cretaceous roclcs, ss w e l l  as Ter t i a ry  rocks 

t h a t  might be present below the alluvfum, should be considered. Seeps 

have! not been reported i n  t h i s  area. 

Inver Trtnana basin. --!This lowland is occupied by the Yakon River 

be-en Tsnana &nd Ruby, by the part of the I'anans R i v e r  below 

Cosna, and by the  lower course of the Nawltna River, which enters  the  

Yubn f rum the south. It has an area of about 2,503 square miles and 

i s  contained i n  the Kantishna, Ruby, Tanana, and Mlozi tna  guadrangJes. 
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m e  middle -part of Y'le basin is only lo &let? i n  width (~1. 2 ) ,  

a2d here, a t  what I s  Irnom es the P.disa&es, deposits of Tef i i aq i  

and Quaternary we have been :!.r?clsed b y  the Yukon and an? expsed 

i n  bluffs as much as 273 feet i n  h e i ~ h t .  At this locriLity Eardley 

(1933, p. 33-':3) neas11md about 600 feet of Tertiary, 233 f e e t  of 

Tertiary or  Qzmtemary, and about 430 feet of -ternary beds. The 

t o t a l  thickness of the Tertiary sequence is unknown because the  

base w m  not seen; it concists of woody lignite in beds up to  20 

feet thick, sonewhat conrpe~cted loams, and slightly cemented sand- 

stones. The Tertiary beds are tilted and form the  upthrown block 

of a fault that has brought them i n t o  j lu taposi t ion tr l th the Wit- 

ernary deposits. The Tertiary or &uv.temary sequence is e-xpsed 

farther downstream in the Palissdes, is flat t o  gently tilted, Rnd 

consists QP beds of sandstone and conaonerztte, gravel and smd, 

pea", li,qd.te, and loam. Tne Quaternary deposits consist of gravel, 

sand, silt,  and loam. 



The Tertiary sequeqc? mav be of e a r l y  Tel-ttary m d .  e q i v a -  

l e n t  t o  the nomarine Eequence of the Ecaly t m u @  arc? ot'nes t m u ~ $ s  

of cen t ra l  Alaska (g l  . 2)  . i f  t h i s  c o m l a t P o n  i s  correct ,  %hen the 

overlyi-ne sequmce refarr?ed by EFudley z r  of T ~ r % i a r y  o r  Quaternary 

age may a l so  be of Ter t ia ry  we &r~ld p ' r h a ? ~  equivdent  t o  the flenana 

gravel of the Mealy t r o w 3  and Na.c;::a R ? r q e  area. On >>he other  hand, 

the  woody character of the l i 6 p i t e  ir- the Tertiary unit and the  

r e l a t i ve ly  mconsoLidated nature of the  sands and l o m c  s u g e s t  t h a t  

the  beds ray be of lzrte T ~ ~ i z r : ~  &-, Ln  wiich case t h e  omrlyLnc 

un i t  represents bnsaL W ~ e r ~ a ~ r  deposits. In  e i t h e r  case the order 

of events a t  t h i s  l o c a l i t y  evidezt ly  was as follows: (1) c2eposltion 

of the  Tcrt;iary sequence, (2)  folcling o r  a t  l e a s t  strong tiltiw, 

(3) erosional t runcation of t h i s  seaycnce, (11) clcpositto? of the 

T rtiary o r  Quaternary sequence, ( 5 )  denositiori of the Qu~temar;\r  

sequence, ( 5 )  f w d t i n s ,  w3th a t b w  of a t  Least 23G feet,  and f'urther 

~ e g t l e  t i l t i ~  of the becls, (7) crooicue3 t runcation to form the  

present basin surface, slzd ( :) c p l i f t  md entrenchment of the Yukon 

River t o  form the Paliswles. 

f i t how there is no evidence of r r ~ r i n e  deposits  of 'J"ee,iary age 

i n  th i s  province, the  presence of such d e - ~ s i t s  cannot be ruled out 

because tbe +,hic!aess and character of T rtiary Seds mderlylng the 

exposed sect ion i s  and the  exposures are limited t o  such 

a snall~srt of the  basin province. The o i l  p o s s i b i l i t i e s  of pre- 

Ter t ia ry  rocks wx not good. because they evidently consis t  of meta- 

morphic rocks of the Ruby gcebnticline and of t he  part  of the  KuskokwLn? 

geosyncline addacent t o  the  basin (PI. 2). Seeps have n@t been =port- 

ed i n  this bccin. 



,- XEolZtna ard Mnch~rr?S.m bas!.ns.--!I!hcse basins, l i k e  the  Middle and - 
@per Tanma basins, l i e  no-rth of the  arcuate higNand belt of the  

Alaska R a ~ e .  Between t h e  raw* f ron t  and the  'basins i s  a grea t  gravel 

apron. I??C two basins are separated by a law mountainous ares, and 

the  Holitna basin i s  separated from the  I:usha@r basin by the  Nushagak 

H i l l s .  The Kus:-.,olwim Yount8ir.s form the  northwestern bortler of t he  

basinn. 

The two basins a r e  considered together because of their s k i -  

lar geogapUc se t t i ng  m d  beceuse of the  lack of geoloqlcal informa- 

t i on  on t h i n  part of Alas~a. Their total area is about 7,000 square 

niles, which i s  covered by the  Lime Hills, Sleetmute, McGrath, Mt. 

lJcKinley, an2 &Bfm qu&(7,?tt?rlec. The bas ic  f loors  have an a l t i t u d e  

of about 1,000 f e e t  don(?; t h e i r  poorly defined southeastern borders, 

fron which they s l o p  gently noarthwestmd. Drainage from the Holitna 

basin is by m y  of t he  KuzC.i!so;rtrin and i ts  t r i bu t a r i e s ,  the Xolitna, 

Hoholitm, .%on;y, and Ewlft Rivers. Wainage of the  Hnchwina  basin 

i r ;  southwarei by way of the  KuskoltrFm and its various forks and t r ibu-  

tarles and northward by way of t he  Kautishna and i ts  t r i bu t a r i e s .  

There i s  no information available t h a t  bears on the  Cenozoic 

h i s to ry  of these basins,  but because they l i e  i n  the  same physio- 

graphic t rend as t he  Midd le  Tanana basin, the  conditions described 

below f o r  t h a t  b m i n  may i n  part be applicable. It is l i k e l y  t h a t  

they contain Ter t ia ry  deposits. The C~nozoic  de-posits of the basins 

evidently l i e  on tht: complexly deforned o ld  rocks of the  'laam 

geanticlilne (pl .  2). Seeps. have not been repox-ted. 



h5ct;Ue T-rn basin.--This bncin, c m o n l y  designated as the  
-a- 

Tsnma Flats ,  is botmdei! on the south by an upland coqosed of the  

early Ter t ia ry  coal-bearfng sequence of the  HesLy t r o w 4  and of the  

!CotatlmLlca s c h i s t  of ~sc ; i s s ippfan(?)  v,e. The southern boundary 

is rather s t ra igh t ,  but; tbe  northern boundary i s  irremar and 

includes txo l a rge  alluvial enbapents t h a t  extend i n t o  the  Yukon- 

T a w  upland, dnich is c o w s e d  of tl.re Birch C e e k  schist of -- 
cambrim age and rocks of Meozo ic  we. Fairbanks i s  l o c ~ t c d  a t  

the northern margfn of t he  basin i n  t h e  eastern eanbapent. 

basin has an area of about 6,500 square miles ma i s  shorn 

on, the  B i g  Delta, fair ban!^^, Kantishna River, end Livenpod gad- 

ranglee. The A l a ~ k a  Railroad ente rs  from the south by way of the  

canyon of the  Menana River and crosses the  lowland t o  the  ton; of 

Benana, located on the Tamma River a t  the  southwestern end of an 

upland pmmontory of Birch Creek schist. The main published source 

of information on this area is et report by Caps (19140). 

me a l l w l t r m  exposed i n  t he  southern part of the basin consis ts  

of gravel i n  t he  form of coalescing alluvial. fans. This part as w e l l  

a~ t he  central part, where the alluvium is f ine r ,  slopes gently 

northward and is crossed by nosth-ckraining strew. The northern 

part of t he  basin is  l e v e l  and includes the  modern and former meander 

b l t 8  of t he  T m a  River. 



I n  YIP so~-tt:.lcrn nsrt  or' t % ~  xplane u w %  of + l e  Y<-aly trou-'? 

(?I-, 2 )  a sec;i]evce of ct, Lear t  5.~33 feet of n o m r l q e  9:r~ta of 

Tertdiary ape is ';nowl +.o OWL-. T!-ti:: incluees coal-benrirrr; uniL, 

of ';:(\cene aye a ~ d  th? cverljrin, ; :ten'ma glrvel. T r t i 3 r y  

secl_..rcnce tkiins northward in t'rLi:: trou:h a r ~ a ,  but I s  1,399 to 2,303 

feet thick where it; clisaprca-s nort;hm?d under the U u K m  of 

t'ne Middle Tmnna brrsin. This condltion, tofet\er with the p r z e n c e  

of Tf:xctiary beds in sr ia l !  remmts on the n w t h  side of' the basil 

at Ric'l~rr?sr>n and in the u,?lmdi area no?$h of the T.mana Fiver,  sw- 

~ e s t s  that T f l F t i a r y  beds underlie at least; -part, a?d  per'la9n r 

i a r ~ e  past, nf the !'LiCdlc Tanana Snsin. The Tert;iaw ssq..tcncfi al-onc 

t5e south side of &the ~ ~ i d i Q e  T~nnna bns ln  c ~ ~ n l s t s  rnnstl:,' of sand- 

s tone  a .d  p a v e 1  of t3c Fenma formation, for the con2-he~ri~lg ux i t  

exten& northwtl_rd +t the basin on ly  i n  +,he area at the month of 

T ~ t l a n i k a  Creek.  
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As mentioned in the gecera.1 c?!scussiola of the bas in  provinces, 

northward-til+,ed terraces, water wells, P A I ~  a short s e i s ~ d c  line 

near Fairbanks indicate Chat t he  X4iCCle Tnnaraa basin has s715oided 

d7mrine; Qatesnasy t h e ,  dropping f ' lwiat i lc  deposits below sea 

level. A n  inportacrt problen is whether or not the basin also sub- 

sided and received sediments durinb: Yte latter part of Tert iary 

ti= enrt whether or not such st?rliments, if deposited, have been 

preserved in the bss in .  Marine fossils, of E;Xiocene, Pliocene, or 

Fleistac~ne we have been found in Lzd1:e tailings in the ems be- 
1 I 

M a n  Crig_nLe anc! Ester Creeks west of Fdrb=s   ewe, l r - j j ~ )  

The flxviatile gravels from w52ch they were o5tained are near t!le 

bese of the Quaternary sequence md arc believed to 5e of e ~ r l y  

Suatermsy age. Tt~e fossils corlsist of five specinens, at least 

f o w  of w%ch are the sere epccics; they show evidence of trans-xrta- 

t i o n  and m y  have been derived f m m  ~ a r i n e  be58 of Tertiary q e  in 

the d j a c e n t  u ~ l a n d  area. If E U . C ~  beds were &posited in t 5e  unland, 

it would. be logical to ~ s s m  that they were ELISO laid down in the 

basin to the south. 
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!l%e Middle T m  basin thus  i s  kcom t o  contain a considerable 

thicliness of Quaternary dc~osits, it may c o n t e n  l a t e  Tr-rticry deposits, 

m d  p-sobably contains e a r l y  Tertiary deposits, wMch probably <are en- 

t i r e l y  n o m i n e ,  as i n  t h e  Healy t r o u ~ !  area, unless they change i n  

facies  nort!mrd i n  the basin area. m e  Ter t ia ry  deposits rest on 

a basement of Precmbsian   chi st and Paleozoic rocks. A few hills of 

basemnt rocks protrude from the alluvium i n  the  central part of the 

basin and are sham on the F a i r b a s  gua(lxwngle. They include t h e  

Wood River Buttes, Clear Creek Bu t t e ,  and some law hiLls i n  the vici -  

d t y  of Blair =es. Tlzree possible explanations of these basement 

hills are: (1) they r i s e  but l i t t l e  above the  general basement floor 

an6 are flanked by only a s m a l l  tllic!-.ness of Cenozoic iieposits, (2) they 

are mountains mostly buried by a considerable tttlckness of Cenozoic 

deposits, or (3)  they represent cores of fo lds  o r  domal. s t ructures ,  

from the toys of which the Cenozoic sequence has been ero2ed. If a 

Te r t i aq  sequence favorable f o r  petroleum i s  found by drill in^; i n  

t h i s  basin, burled basement hills m f & t  const i tute  conpaction stmc- 

tu res  suitable for tes t ing .  

In the early 1920'8 a seep i s  supposed to  have been observed on 

To ta t lmika  C ~ e k  at the edge of the basin, and a hole was drilled t o  

a depth of b feet where iC, bottomed i n  sandstone did not encoun- 

r 1 A sample reported to be fro= the seep was analyzed by Paul 

Ropkinr,, a chemist of the Bureau of Mines stationed at t h e  University 

of ALwka. The b - l b .  sample of o i l y  sand and gravel was t reated with 

solvent, and yielded 5 oz. of o i l .  Hopkins reported the f o l l m q  

,/-- 
a n a l ~ ? - s  of this oil: 



Temperature -duct 

t o  15g0 C Gasoline and P3aptha 
302' F . 

Percent 
P c i f i c  Gravity by w e i ~ h t  - 

none 

150' - 3m0 c ~ u m i n a t i n g  oils .9235 ,at 15OOc m.5 
302' - 5-72' F 22' 3s- at  60 F 

Partid vacuum 
2b0 to 360° C 
&J40 to " 

other d 

not taken I!. .0 

Asphalt =d Co1;e 7.5 
1013.3 

seep U s  been repr-te& neRr the  head of Clear Cmelr i n  

the central past of the  basin. It is fur ther  reported t.%t frei@l2;ers 

operating i n  t h e  early days over the nomi f i e ld  trail b u m 1 2  o i l -  

s s t m t e d  tundra tussocks a t  t5e place %?here the trail crosses +,he 

Wood River. This l o c a l i t y  i s  shown 03 t'ae F'airbWs at\admgle.  

In 1954, Clyde WRhrhaPtlg rand Alan Cox, ~ologists of the U. S. Geo- 

l og i ca l  Survey, exaxuiaed t he  Wood River Locality. Iron-oxide scum 

was obsemted on the surface of ponds, but  no indllcation of oil was 

found. Oil seeps d s o  have been reported near t he  mouth of the  TJenana 

R i v e r .  Nmrous water wells =d test holes i n  t'ne unconsolidated 

allwim i n  t he  Fairbanks area have encountered marsh rps .  



iTpper T a n a m  bagin.--This basin is i n  the upper area of the Ta?lana - 
RLver m d  near the internat ional  b o ~ ~ ~ c ? a r ? .  It lies northeast of' ftie 

Xutzotin Mountains of the /U-~s:-a 3 a n v  m d  is in the came nenerdl 

trend as the  Holitna, b4inchmina, ard F5ddl.e T~nnna basics;. The 

history of this b,win probably is sis?;il~w In a general way t o  t h a t  

of t5e Bddle Yanana Basin. 

t Gas has been found i n  tw~ shdCLow wells drilled in unconsol ihted 

Quaternary deposits. The first w e l l  was dr i l l ed  for  water at  Seaton's 

Service Sration on the Alacka Highway abo7ut 1'3 miles northwest of 

the international boundary. After pnetmtinp pema"rost, ?as ( ~ n ~ c t l y  

methane) m s  fomd at  a depth of about 2M feet. The second well, 

aboi-lt 3 miles northwest of the  first well, was d r i l l e d  by Alaska Pro- 

we Co., Inc., t o  a depth of about 350 feet. Gas was found betwen 

depths of 195 arid 220 feet; t'le ~ottom of permafrost wrbs at about 

250 feet. 



!!!&:on Fla t s  >asin.--The Ydron. F l c t t s ,  with an  area of about --- 
11,090 square miles, is the  l a r , ~ s t  of the i n t e r i o r  besj-ns. Most 

of the  area is include6 Ln the !:la&: River, Fort  Yukon, and Beaver 

quadranaes. The Yukon Fiver flows h a p a t  arc thw$ the cen- 

ter of t h i s  lowland and is jolnea 3y several  t r l b ~ t a r l e s  of which 

the  Porcupine i s  the l s r ~ e s t .  Tbe floor of the basin slopes on an 

average of about 10 f e e t  per r i l e  -cotznrcI the  Yukon &rd has a west- 

-6 slope component of about 1 foot per m i l e .  !The average a l t i t ude  

is somwhat less than 600 feet. The Sasir? inclucles broad, heavily 

m a e d  flood-plain o r  neander-ie L t  arees, low t e m c e s ,  a ~ d  i n  t he  

northern part, al luvial  P m s  c o ~ r p ~ 6 d  of' filacfal outwas'l fm the  

Brooks Rmw. m e  maximun relie* is about 70 f ee t .  Ttle s?~fficLPJ. 

deposits  are coErmonLy silt a n c ?  smd, several f e e t  thic' . ,  which 

over l ie  saqd ~ n d  gravel. 

Septlrating t he  basin from the ~ u r r c w d i n q  piedmont u~lagi?s are 

marginal e s c a r p e n t s  t h a t  stmld. 113r) t o  659 f e e t  above t!le lowlmd 

f loor .  The piedmont sWfaces, deeply incised by ctreams, r i s e  at  a 

rate of 5 t o  25 feet per nLle t m m  t'3e nounWns t h a t  completely 

sufiound the  basin. T?e piednoct &ma consis ts  of bedrock ve~~eerce! 

by tE!.llviua. 

Cod-bearing sequences, presumably early Tertiary i n  cqe, have 

been reported at  two l o c a l i t i e s  at the northwestern m r q i n  of t!le bssin, 

one on t h e  D d - 1  River rand the  o ther  on the Hodzana R i t e r .  This non- 

msine sequence also occurs i n  t he  Ra-t, FmJe, and Coleea t r o u ~ b s ,  

which nearly adjoin t he  basin. Cenozoic volcanic roclrs lratte not been 

found i n  the basin area. 



The basin 5s bounded on the north snd northwest by m t w o p h i c  

r o c k s  of the Ruby cmd Emo!<a Panye gemt ic l ines  (21. 2). To the 

south g re the comlexly d e f c m d  roc1;s of P8leozoic cqe ly inz  i n  

the Ki~skoFrWrm geosynclind. trend. To the eas t  and southeast, how- 

ever, i s  Y?e n t r u c t m C l y  mre fnvarable Y=di.k Mesozoic and PEtleo- 

zoic pmd.nce, whlch has h e n  described i n  a separate section of 

t h i s  repxt. It is believed that the Cenozoic der>osits of the basin 

a- underlain mostly by P;ileozoic rocks, which may include part or  

most, of the  sequence described ?or t h e  h n d i l c  nmvince. If the rela- 

t i ve ly  simpler struclural conditions of this province extend north- 

west,nrd, the Paleozoic sequence rcizht be favorable for -peJ;r~le1arn i n  

the  &,joining par t  of the Yukon FLa% bbticin. 

The Yukon F l a t s  area probably i s  underlain by the same roc:-1s arnd 

has undergone t h e  sane I>*-Eoce?~e ?xis+,ory of defamation as t h e  noun- 

tainous areas a .? .?d  it. If' t h i s  intcrpfietation is correct ,  then 

t h i s  las land ori,@nated e i the r  ( I )  by decp erosion and broad l a t e r a l  

planation of bedrock by s t r eam,  o r  (2) directly o r  ind i rec t ly  by 

subsidence, tlxmu.gB dm-in~: or d ~ t ~ a u l t i n g ,  during some of 

Ccnozoic t-. The flrst interpreta t ion as t o  its o r i g i n  does not 

seem plausible b e c ~ m e  of the vast  s i z e  and near ly  flat, floor of t h i s  

basin and t h e  f a c t  that the  streams enter  and leave it through csnyons. 

!!!he presence of cod-beasing sequences i n  marginal areas sugpsts the 

second interpreta t ion,  including early Tertiary subsidence and m m -  

l a t ion .  me poss ib i l i t y  of subsidence and sedimentary a c c m ~ t i o n  

during the la t te r  part of 'Pertiary t ~ h e  is an in te res t ing  spclrlation 

hut  i s  indetemAnable fran s&ace evidence. Seeps; have not been 

reported in this province. 
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1rortfiez-n Alaska incluCies the Brooks !?an@ and all the  region 

C,o t h e  nost;h, an ama of about 12'j,032 square miles. This region 

inc ludes  three k n m  o i l  fields, TMat, Sinpson, and Fich Creek, 

and two sas f i e l d s ,  South F w w  and GuSik. Indications of o i l  

and gas have been found i n  near ly  aJ.1 test wells d r i l l ed ,  several 

o i l  and gas seeps have Sees found, and ~ e o l o c i c  conddtions favorable 

for o i l  and gas accumlat lon ose present i n  approxirra.tely one half 

of the recion. Thus n o r t h e n  Alas1:a includes t he  farthest north 

posnihlc future petroleum p r a l n c e  in North Americo (pl. U) . 
General der,c~F>tCon nnd ~ e o p p h y  --- - 

This s~mrmary of the  ceneral ccoloqy, and the d i ~ c u s s i o n  of possible 

petroleum province; in no*hcm Aln.sk-..a, i s  bascd prfimarily on the 

work of the nany geologlstc who par t ic ipated i n  the U. S. Flavy's oil 

exploration pro,g,m ir,  ?!ava?. Petrolem. Reserve No. 4 and adjacent, 

areas. me ~ ~ S C U G E ~ O ~  of the  h i s to ry  of petrolem exploration i s  

based primarily on the ~ i t i q ~ ~  of b f f i n g w e l l  (1919) 'md N t h  

and Mertie (1930). 

Techrrical dsta and reports on tbe P?avyts o i l  exploration program 

a re  available f o r  public inspection i n  the f i l e s  of t h e  U. S. Ceologi- 

c d  S ~ m y .  This i n f o r a t i o n  i s  new beiry; prepared for publication 

i n  a series of U. S. Geological Suzrvey profefisional papers. 



Northern Alaska comprises th ree  geomomhic provinces: the  

Bmoks Range, the  Arctic F~o?hills, and the Arctic Cocstal Pla in  

( p a v e  and others ,  1 5 1 ) .  !hese provinces are outl ined on p la te  lA. 

The Rrookc Ran@ province 

The Brooks Rmge includes sever83 groups of mountains, e x t e ~ d -  

ing from the Chukchi Sea on the  vest ,  eastward i n  a gentle arc t o  

the internat ional  bounfiary. H e r e  the  mountain a r c  swings sou'thwarcl 

irrto the  Canadian Rockies. The h i a e s t  peaks, Mount Pichelson 

(9,239 f e e t )  and Mount W b e r l i n  (9,131 f e e t ) ,  are i n  the  Ronanzof 

Yountains i n  the  eastern part of the Brooks Range. Jagged! peaks 

and ridges characterfze t he  e n t i e  range but diminish i n  height from 

arz average of 5,030 t o  6,033 f e e t  i n  the  eas% t o  3,000 t o  4,000 feet 

In the  west. Srlall glac ie rs  are c o m n  i n  t he  Romanzof Muntains 

but decrease i n  number westward. 

The Brooks Range has been described as "the backbone t h a t  sep- 

arates the waters flowing southward i n t o  the  Yukon and i t s  t r ibu-  

t a r i e s  o r  westward i n t o  Kotzebue ,Sound from those flowing northward 

i n t o  the  Arctic Ocean" ( W i t h  and W r t i e ,  1930, p. 32). Although 

the  rugged topography of the  muntains  foms a b a r r i e r  t o  easy ground 

t raverse ,  several  major r i ve r s  have cu t  back i n t o  t he  range t o  form 

low passes. Perhaps the  best and mst widely known, Anaktuvuk Pass, 

a t  en elevation of 2,200 f e e t ,  i s  i n  tbe cent ra l  part of the  R a ~ g e  

and almost due south of Umiat, site of the l a rges t  laown o i l  deposit 

i n  t he  region. A pipeline t o  t r ~ u r d p ~ r t  o i l  and gas out of northern 

Alaska t o  the  major population centers o r  to an ice-free por t  woulld 

probably b ~ ?  muted throu~.& Amktumk Pms. 



,---.- 

Geologic parties bnvc ",,~yrersec' tl.e 3mk.r; R&we on toot ,  b y  

boat md canc~t, and recently ny wenscl (fully tracked, military 

personnel car r ie r ) .  !These vehicles h v e  been driven across the 

drainage dfvlcle at Anak,tumi: Pars, st the head of the O k o ~ l ~ a  

Rives, and t h e  pass at the head. of the  TTtxkok River. Buah planes 

on, f l o ~ t s  can be operated ,readily o u t  of several  l a rq  ~ J n c i d  

lakes such as Chandler, S ' a i n i n ,  rsd G r J b ~ a i t h  Lakes in the ~~- 
cott  Mountains a n c ' l  Lakes Scl~rficier and Pcters in the Romaranof 

Mountains. Many of the rivers .;treams which head i n  the Rmec 

arc natrlgable by snail boat and canoe, Bowcver, these rivers 

comonly cut through f ields of ~Jac ia l  boulders and f0.m iqrcssive 

m d  nearly impassable m-pids. E..B in nost treeless areas, %he 

mo'mt of water in strems e ~ d  rivers of the  Arctic S l o p  veries 

considerably, and a strew, that 5s a rus:aing torrent in early 

a ~ y i r , ~  may be a a r e  tricirle i n  Late f a l l  o r  jus t  before the spr ing 

bre&up. S i ~ d l a r l y  a stream nay rise several feet :-n s few how3 

after a heavy ra in .  These factors a,re cr i t ical  in t:?e successful 

o y r a t f o n  of field parties in t h i s  region. 

North of the Brooks Range, and sloping gen t ly  to the Arctic Ckean, 

lies e -treeless tundra secion, comonly referred t o  by Srooks (1506, 

p. 46-47] as the Arctic Slope. 1% includes the Arctic Foothills cutd 

Arctic Coastal Plaia prov-inces of Payne, m d  others (1951). 



,-- 
Arctic Foo.thLL2.r: provinsc 

!The h i l l y  region l ror th of the Erooks Range i n  the v i c i n i t y  o? 

the AnaktuW; River wes cal led t h e  Pnal~:twd: Plateau by Sc-trrcdrr 

( 1 5 ~ 4 ,  p. 45). Pie nrtme ArctLc Plateaus m.s 7aed by . W t h  arid 

Mertie (1930, p. 27) f o r  t h e  entire belt "of plateaus stmdlng a t  

different elevations" between the  Brooks R q e  and the  Arctic 

Coastel Plain.  Recent s t l ~ d i e c  (~c;vne a?d others ,  1951) indicate  

t h a t  this b e l t  i s  topo,~';mghically yeolocically a foo th i l l s  

province and thus was r enmc?  the Arctic Foothi l ls  pmvince. This 

province i s  subdivided i n t o  two sections. 

au5hern Footh i l l s  section. - -'3e sourthem f ~ o t h i l l s  (71. a) -- 

are chamcterizcd by Iqolcted, irrepplar h i l l s  and ,rids~ of sand- 

sfone, l i w s t o r ~ e ,  ernd chert srhic!? rise above 10711 9hde  aPem of 

l i t t l e  relief. mis sect ion has the s t r ~ c t u r a l  c o ~ p l e x i t y  of the 

Brooks Ran- but differs i n  bein[: coxwsed of l e s s  r e s i s t an t  rocks 

inclu6lng rr great t'nickness or' silele. Ridges and h i l l t ops  are a t  

.. altitudes of 2,503 t o  3,509 f e e t  and rise 1,900 t o  2,900 f e e t  above 

the  surroundlnq plains.  The southern f o o t h i l l s  are readily t ravers-  

able by such vehicles as the weoscl 5ut  r ~ o t  so e a s i l y  by boat, plane 

o r  foot.  Lakes su i tab le  for landinqs by small f l o a t  planes ( 1  t o  

2 passengers) are not abundant and only a f e w  lakes such 8s Roluk and 

Liberstor lakes are su i tab le  f o r  larger f loat  planes (5  t o  6 passen- 

gers) .  The f l a t  areas bet;wcen the  h i l l s  o r  .dew ridgetops are 

i d e a l l y  suited t o  the use of tracked vehicles. 



fJorthern Foothills section.--3e Northern Foothills  section 

(?I. U) differs fmn t h e  ~ctuth'ncrrl section in havinl: mrct mcfiar 

to,mmphy, ivc l=~? in f :  p r s i  r t e n t  ridms and elongate mesas thnt 

mflect a c:.qlcr stru&usc of A?pflil~chl~n-typ? fo lds ,  wfth minor 

cross-fnults, a d  8 few ra.50~. overthmstx. Anticlines are comnly  

Arctic Coastzl. Plain  province 

%e A-c t i c  C o w t e l  PLdn pmvince hhs been dlvided on the basis 

of geolo~y find topoqrc.>hy into +,he Teshetpuk, take section and t3e 

White SiUs section. 



1Ceshekpuk k 4 e  - section.--The Teshekpuk Lake section 3.A) i.c 

a monotonous, t ree less  tundra ?lain covered- by thousands of lakes 

and fiweulrps and poorly drained by nemderinc: streams. Tne bedrock 

I s  l a rge ly  zllantled by 8 t h i n  layer of C_Suatem&??y aebsmnts. m-ith 

and Mertie (1930, p. @) describe t h i s  section cro foUows: "Perhaps 

the nofit striking character is t ic  of the coastal  plafn i s  the uni- 

formity and monotony of its landscapes. Except for minute minor 

de ta i l s ,  its appearance i.s everywhere the same. Its s l o p  is  so 

s l igh t  tha t  t o  the unaided eye it eppars t o  s t re tch  away t o  t'ne 

horizon as an enuess f l a t .  Pmr3-nent landmarks are en t i r e ly  

absent. 0wtn.g t o  its fea tu~elessness  even minor elevetlons such 

ae sand dunes 10 f e e t  high npyar  t o  be notable pmdnences; In feet, 

it i s  said t h a t  one of the earLicr explo-r~ reported a renm of 

muntrrfns e ~ s t  of the  Colville *ere sui>sequent explorations have 

proved t ha t  only low sand dunes e x i s t .  Olwr these plains the wlnds 

sweep with unbroken severity,  and the t raveler  caqht  i n  t h e  sudden 

storms tha t  nre common i n  the winter f inds it next to inpossible 

to p;et any natural shelter. I n  t he  s m e r  the poorly $ra ined  tracts 

of upland afford only aponF;y footing, With makes t rave l  laborious 

and slow, and lalies and deep sloup&s necessitate circuitous devia- 

t ions  from Mrect COWBeS." ~ l t h o q h  the annual precipitatior?, i s  

- only 5 to 7 inches, a general wetness ~ s u l t s  f m  l i t t l e  evapl-a- 

t ion,  poor drainage, and i w b i t e d  ~~nderground neepap, W n g  t o  

the presence of permafrost t ha t  extends from a f e w  inches o r  f e e t  

belav t he  surface t o  a depth of about 1,000 feet. 



/-> 

The Teshekpuk Lake section can be marlily traversed by tr~clred 

vehicles. W i l e  t he  pound  i s  frozen, heavy equipm2r.t cay be 

moved easily by sled &2ii t rac tor ,  'but dwing July and A u g u s t ,  sez- 

sonal thaw hinders movement of heavy equlpnent. SmaU o r  large 

f loat  planes crrn be landed on nany of the numerous lakes and &st 

any part of the area cm be reached i n  this manner. AU strems arc3 

navigable by small boat  during high water but may be unnavigable 

during ciry aeasons. Traverse by foot is  extremely d i f f i c u l t  and 

laborious b e c a ~ ~ e  of the  s p ~ y  wet tundra. 
'*-.I 

White Hi116 section.--!?he bfliite X i l l s  section ( p l .  1A) i s  WJ 
area of s l i @ t l y  greater  r e l i e f  than the  Teshekpuk Lake section, 

and of fewer lakes and cwamps. Tertiary rocks fonn the w h i t e  s,md- 

a n d - p e l - c o v e r e d  hills from which the  section is named. 

Surface inc3crttions of petroleum deposi ts  

The occurrence of pe t roLeum i n  northern Alaska has been knovn 

at l e a s t  ~ i n c e  early 13C). A description of the  Cape Simson o i l  

seeps on the Arctic Coaat was first published by Srooks i n  199 end 

was based on information rsnd miterials col lected by E. de K. Leffi~yuell .  

Leffingwell included essentially t h e  sme data i n  a la te -  r c ~ r t  (1'313, 

p. 173), m d  also notel! a reposted see? l oca l i ty  Setwer? I'.w'IP~.~'L"c~~ 

Point and t5e AicUllLk River. The oil sceFs i n  t he  Cav mpsol a-a 

were a lso  v is i ted  by A. PI. b i t h  i n  1317. On the basis of h i s  o ra l  

description,  o i l  company ,ieoloqists ins-pected and mapped the a m a  

i n  1 9 .  



/- 

!To &i.tlonal seeps were !.'ouzd b y  tl;c U. 6. CeologicnJ SI.L?X?!~ 

wosi . j ,q  i n  t h e  mqion in 1?23 $0 12~26 bu: a report--d r.coirm:lce .iq 

the "so-chLEed FWte Mnnt.,ains" ens t of the Colvi l le  River was noted 

(s-.it5 am% Vertie, 1933, ,n. q;). The seeFG at Cape Simpson were 

m p l ~ d  in somc detail  a ~ d  a rew-.t b y  P a i p  e,nd others WELL? published 

i n  195. Paice also searched fo r  rcpr te2  seeps i n  the r e ~ i o n  ad- 

jcceot.to t h e  coas t  from the vicinity of C ~ p e  Sm$h t o  a p i n t  east 

of Red  Bay and the portam TO tke I n m  R:',ver 5 u t  none w e r e  found. 

mher reported seeps near the mout'lis of the Kokolik, ii~l..?mmuk and 

&ade Rivem could not be located. 

I n  1943 a party of the 'I. S .  Blarearl of MLnes a~ain ex=miaed the 

C n ~ c  Siwson nrea cnd ~ e d e  a f ~ r t h e r  s c ~ r c l i  For rc3norkd seeps. 

resalts of this work were publisned ir, 3 ~ ~ a u  of E5nes G?er t i n e r d s  

R e p o r t  258. ,Seeps WIT IccatcZ and described a t  WAat Mou?lCairr, F i sh  

Creek, Base Inlet, Mami&: Point  an2 !!n-goon Point.  

D u r i ~ ,  the coursc of +he 3. S .  Zavy's o i l  exploration program 

(15,bh throw4 1953) dl the know! seeps w e r e  again exmLncd m d  

three others were  discovered: two ces seeps, one on the uUper B!-ea.de 

River near the  janction with Prltlron Creek and enother a l o n , ~  the Col- 

v i n e  T i v e r  near the  mouth of A u p ! !  Creek, and an oil see2 a t  Ski111 

C l i f f  03 the ArcSic Coast about 35 ~ 1 l e s  southwest of Barrow.  Sever- 

al. a+,t.empts were mde to locate the reported seep i n  t h e  k % i b  Hills 

but, e t h o u t  succese, nor could the rc?yrts of seepage sites near the 

mouths of the kede, K W c p ~ r u k ,  o r  KokolLk Rivers be cuhstmtiated. 



In_tom'zt_'.on on %he thrce *?ew sccwayc ~%iscoveriee, h.as not Seen 
r 

~ l f ! i L i a ? ~ ~ d  ~revi01:siy. Webher -/ dcacebcs the  3kd.1 Cliff seep as 

/ Webber, E. J. , 1 9 7 ,  3 t r a t i p r ~ ~ h y  and structure of the area 
L 

of the Bkade and Kuk Rivers at~d ?oint Earrow: U. S. Geol. Su?.rvey 

open-f ile re_mrt. 

follows: "At the  base of S k u l l  C l i f f  a l i g h t  petroleum drips slowly 

f r o m  an area a few inches across i n  a bed of f ine -pofned  sandstooe. 

The thickness of sar~dstone c?<poced is ci$t feet; t h e  bottom of t he  

bed vea not  seen. " Vebber -1 a l so  visited the Pahron gas Eeep near 

- / IJebber, E. J., op. tit (1947) 

t h e  hearhmters of the River; he s t a t e s  t h a t  "gas bubbling from 

t h e  be2 of a l&:c near t h e  headwaters of' the kade River has been 

. reported t o  be coal  as (,nethm?e) according to an analysis made for 

the  il. S .  1iav-y". Whittin($,oo -/ revisited th28 site in lcA9. He 

- / IMt t ing ton ,  C. L. KeUer, A, S . ,  1950, S t r a t i p p h y  ant3 

structure of t h e  area of t h e  upper Meade River, Alas>*: U. S. Geol. 

Survey open-file report. 

states: "The P a w n  gas seep occurs at t he  lake cbout a quarter of a 

mile nor"& of the Meade River a t  longitude 157' 361 W. Z'he &n seep- 

ee;c z o x ,  R%~II% feet in length, trends PT. 75' E. approximately 100 

feet off  the mst shore of the lake. Most of the  gas is escaping at 
thrs extremit3.e~ of t h i s  zonr. In  W t i o n ,  two mall eenWrP of escape 
a m  50 f e e t  from shore m d  50 feet apart, one on either side of the  
projection of the  main zone. \hen  the lake is calm, the  seepage 
appears i n  tile form of continuous bubbling at the surface of t h e  water. " 



The Aupuk gas seeps am described in an unpublished report by 

m r l e i n ,  mapan and ~ e y n o ~ s  -1 ac i o ~ o v h :  

Eberlein, G .  I)., Chaprum, R. PI., and Reynolds, C. D., 1950, 

The stratigrsphy and structure of the A%& anticline: U. S, -01. 

Samey, open-f ile report. 

''% seeps of dry gas h~ve been reported at  the eastern end 

of the Auguk anticline. The most active of these i s  located at 

the  southeast end of a wall lake about 1-3/k miles above the muth  

of Aupuk Creek, This seep xas mapped by navy CeoEogical party No. 3 

i n  135 and egain by a U. S. GeoLo@.cdL Survey party in 194.6. It 

was a lso  examined by R. F. !Pn~rl'ell during 1947 caching operations. 

A t  the time of the 1% invest.igetion gas bubbles rose to the l&e 

surface at the rate of about one per second in 2'3 o r  more s-pots w i t h -  

i n  an m a  of 150 square feet. When visited d l m i n g  the lg5O field 

season the seep was appam3ntly man? active. The area of bubbles was 

found t o  include approximately 300 square feet of lake surface. Five 

spots were o b s e m d  t o  be bubbling continurnsly. Bubbles were rislag 

at a rate of one every two o r  three eeconds in two other s;pots. PJo 

trsce of o i l  was obsemd et the surface. 



F- 
"A sample of t h i s  ens WFLG collcc-t,ed. in 1946 and analyzed dy 

the FJationsL Bureau of &anc7hrCs. The r e s u l t s  of the and:.sic 

by mass spectrometer on a dry, air-free basis we= as follows: 

CsiLctiloted heating value = 936.7 B.T.'J./ cu.S%, 

Cdci!.zter:! syecific gravity - 0.5622 

I%. F. Thurre l l ,  i n  ?by 1>*{, repoded a second gas see? located 

in a mall M e  on the north side of the  Colville River appmxba,+,ely 

3-1/4 miles west of t he  Aupuk seep. The lake n s  fmzer, at  the tine 

of his visit and the gas n o  observed t o  be bubbling i ~ t e m i t t e n t l g  

at the lake ~urface in a sm,nU ice-free area. A t t e q t s  were nade 

t o  revlsit t h i s  o c c m n c e  &.wing the  1350 season but it could not 

be located. Occasional bub'ulea were observed t o  rise t o  the surface 

of several la3:es In the viclnit : :~ b u t  no obvious seepaqe was note3 . " 



"*+w+Sarcples of the Gas he collected at; tws occi rml ice  arid a t  

the  AupUrr seep w e r e  sub]n_ittec?. to the I"lationral Yureau of S t a n d m s  

ani! &?.dyzet? by mss s p c t m t c r  or. a dry air-free basic.  The 

~ s u l t s  were as follows: 

North Col.cliTZc Aupulc 
seep --- seeD 

-A 

Methme 
Ethane 
Propme 
i?ut&?es 
Fe?";anes 
Cnr3on 6iCJxiCle 
Arzon 
ITeL:.m 
G-thcrs 

1'Jo specific ~ ~ a v i t y  d.etermination 

It i s  of i n t e r e s t  $0 noC& thct both seep6 occur or! the  eastern 

s t r u c t u r a 9  N g h  of the  Aupuk 8ntj.cline md are eviflently structurally 

cont ro l led .  by the  1on~;itudLnriL fad t . "  



,+ - Surf ic ia l  exposures of' s=~c?c+,ones, containing smal l  a n o u t s  
/ 

of o i l ,  have been nappsi! at  several locali t ies .  ch8pn.m and Sable -' 

- / ~~, R. 61., nnd Sxble, E. G., l s 0 ,  S t r a t i p p h y  and 

stnzcture of the Okpikrual: and Kinktagiak Rivers area, Alaska: 

[J. S. -1. Survey, open-file report- 

report tha t :  "One 7-foo5 s i l t y  sandstone on the Kokolik R i v e r  north 

of the axis of syncline 10 has a high asphal t ic  content. About 6 

cubic centimeters of the smple yielded a p p r ~ ~ i m t e l y  1 cubic centi- 

meter of bmwnish-blac!: t a r r y  substance. A strong pet ro l i femus  

odor was noticed. ... the  o i l  sand lies in the corrly sequence of the 

Nanus5u.k p u p .  . . " Whittinflon (personal communicatf 011,1951 ) reports 

sandstones contafning petroleum residues in the Carbon Creek and 

Kip;aLik-Awum Rivers areas. Qe~ardin~ samples from the Carbon Cpek 

en t ic l ine ,  m i t t i n e o n  -1 ~ p 0 i - t ~ :  sandstones i n  the  area of 

- / lGlittin&on, C. I,., and  Stevens, John M., 1951, S t r a t i ~ p h y  

and  structure of pert of the Carbon Creek aria Ketik ant ic l ines ,  

Alaska: TI. S. Geol. Survey open-file reprt. 

t h e  Cesbon C r e ~ k  an t fe l ine  contain petroleum residues, but because of 

low permeability they are not considered l i k e l y  reservoirs.. . Smaple 

50A7~?!iU was collected on Omicron Ffll from a sw(S.stone bed cut by one 

of the  maU faul ts .  Aiijacent t o  th i s  fault this sadstone is mode* 

ately dark brcjwnish-gray, but i n  about 100 feet on either side of the 
,-- 



Paul-t; the dark color disa?peersfl. A sample of this +AI~ browrlish- 

gray sandstone was analyzed and found to contain asphalt. TlraiUeur 

m3. Kent -' report fracture f i l l i n g s  of grahamite i n  exposures of 

J TaiUeur,  I, L., and Kent, B. H., 1951, Str8tigmx,kny and 

s t ructure  of the Southern Foothills section between the Etivlul: 

and Kiligwa Rivers, Alaska: U, S, Geol, Suney open-file zoport. 

the Torok formstion (Lower Cretaceous) i n  the Etivluk-IUL, i m a  Rivera3 
/ 

e a .  Webber wnd Detternan - I  report evidences of petroleum i n  sand- 

Webber, E. J., and Detteroan, R. L., 1947, Preliminary mport 

of the  s t r a t i p p h y  and structure of the area of the Nanwhuk River, 

kmka: U. S. w o l .  Survey open-f i l e  =port, 

stones exgasea along the lower Nanushuk River md at Schrader B l ~ b f  

on the  AnaktuW, River. The author found petroleum residues i n  sand- 

atones exposed alone, the Kavik River, 



oil shale is COEmlOQ in r?ll -st continuous bc1-i; of' wiassic mcl,-.s 

exposed a l o q  the north f ron t  of the Brook:: Range. Txe 021 shale 

is  charecteristically d m k  brown o r  b m i s h  bleclc, with e  leather^ 

appam!ce, cormn0nl.y ~ E S  a paps - th in  parting, may be sI-i_@~tly 

flexible, and burns readily , ~ i v i n g  off a black moke with an oil 

s m e l l .  I n  the  Arctic Foothi l ls  provi!lce pebbles of Triassic oil 

shale have been reyrted I n  &r_w?r Cretaceous co?q-$ancrates. Triassic 

oil shale has also been reported from a few kridelg s,r>~lced LocaJities 

along the south side of tk Brooks Rm;.;e. Thuc, sarfacc! i.~&icrtt;ior,s 

of d>etsolewn includin,.: see?s, md petrollfernus sandstones and oil 

shale are abundant t h r w J o u t  no?-thern Alaska. 

I i i s tory  of petroleum inves t iga t ions  -.-- 

Excellent summafi-es of the early @opaphic exploration of north- 

ern Alaska aro given I n  t ! ~  reports of' Qmol:s (LPG), Leffiniyc11 

(~glg), and Smith and Mertie (1330). 

Geological cxplorntion in northern KJ-nska was start;pd by thc 17. S .  

Geological Srveg in 1911 as par t  of a s ; ~ - c t c ~ t i c  scient if ic  eqlora-  

Lion of the  Terr i tory .  In 191 Sc&nil.er (1934) crossed the 3 m k s  
b 

R a w  and mapped the geology along the Ar&ztuvuk and lover Coa;ville 

Rivers. In 1904 Collier ( 1 . ~ 6 )  mpped the zeology along tile west  

coast frora Cape Thompson %o Cape Deaufort, and i n  193: K i n a e  reexm.- 

ined the Cape Lisburne area. In 196 to 1314 L e f f i n p e l l  (1319) mule 

extensive pologic  and geograp1d.c stucJUes in the Cannini-, Rlver W o n .  

These yeologic s t u a e s  first pointed out the petroleum p o t e n t i d -  of 



, -. 
In Febrmry 1Y23, ?~esidt?~!t  F!nz-c?i11~ iss~ler?. 'an Becutive o,rder 

reserving an imfli lcr-she.ycd area of a~prosimaLvely 37,333 scmre 

mllcs i n  northern P-Les::n (fig. 1) ~s Nav,d Pe+,roleurr! Reserve ?To. 4. 

As s first step to t he  ?roper aiiministrztion of t h i s  reserve the 

U. S. Navy requested the Ck?olo%-ic~J Survey t o  examine and 2-eport on 

t h e  &ma. Flis was done i n  the yr?ars 15'23 through c ~ c l  the  

rcs.ults were pub.l.ished I n  1',)3? as Geolo~icnl  Survey B-J l le t in  ,315. 

W s  repor t  canclud.ed t h a t  a i t i c l i n ~ s ,  a;nparently favorable for the 

scc?.~vlation of -petmleum, were xltu!!emun and distributed. 

Very l i t t l e  inf'orrmt-ton warz give?_ on p c s l h l e  reservoir roclrs, but  

possfblc source beds w e r e  r'lscl~ssei? nc follows: (.Smith srl? Nertie, 

1930, p. 2'37). "A stronpJy indica+&d source of oil i s  tl-:e oil sbdc ,  

whose position,  thou^, u ~ c c r t ~ L n ,  I s  tentatively placed necr tile base 

of the h w c r  C.*taceous series.  5 . 5 s  .:hale is likel.:~ to be w i d e s p ~ a d  

and therefore i c  likely t o  have r,u!)plfed ex tens ive  _pools i-2 kt-hcly 

dAstri?)cted favornble s+,rtlcf,urzl feat ZF?C; in the o\resl;rin~ reeks, 

my sf which  c5ould be fou9d at de9ths crlthin reach of the dri.11.'' 

This oil shale w.26 t hou@~t  to t?c the same as *he =terial  found by 

W. L. Howard. of the Stoncy e--6-i.tion on M s  t r i ~  d m  the E t i v l u k  

Rlver in 1886 ( S T  oaey, 1933). 1 . b ~  r e c e ~ t  f i e l d  stuciies :le*re cstab- 

lisized the age of this oil s h d e  as Triassic. 



L i t t l e  i x t e r e s t  w ~ s  shown and co study was 04 the p t r o l e m  

possibilities of northern Alaska u ~ t i l  1944, when the United States 

Ravy be,- 'he recently snapendled ex?loration program, %Is proe;ram 

was bcmn as a wartime measure and u n t i l  1345 was cartried on by the 

?Tavy Construction Battalion, Fedbees.  I n  1945 the U. S. FJavy entered 

i n t o  a contract wlth Arctic Contractors, Inc., for  all. drtlliq and 

mst supportin(: activitiec. In  1") the U. S. CFtolo@c& Survey 

be,ycm a mppi,?e propam i n  nor?~-iern Alaska and in 191.15 the m y  

MG as' t(? t o  c p , ~  out the geolo[;ic ~hases of the U. S. flavy's propam. 

Since that t i m e  geologic rapi.q~ of nearly all the  R(,serve and most 

of the adjoining areas 118s been collplrted (mg. 1) .  I n  a d a t i o n  the 

Fi,gure I.. Index map of northern Alaska showfng area covered by 

surface g e o l o ~ i c  s tudies ,  1944 to 1253. 

GeologJcal Sw-vey minta inea  a core W y s i s  laboratory i n  Fairbanks, 

Alaska, expressly f o r  th i s  pro,qm. Sefsmovaph and p v f t y  studies 

wese mule by the  United Geophysical Conpany a s  a subcontractor t o  

Arctic Contractors. Zelsnopanh studAes were largely concentrated 

i n  the Arctic CoastaJ. Plain grwince  but a160 extended i n t o  the  Arctic 

Foothills pmvf.nce ( f i g ,  2). The United Gemphysicel Company also 

Fi- 2. Index m p  of northern Alaska shawing exea covered by 

seism?cra$~ r - m c y s ,  1945 to 1 ,'jS. 

completed a m v i t y  survey of all but the  southeastern mountainous sec. 
t i o n  of fTPR-14. This pro Jcct  utiLZzed s u A ~  bush plmes and. helicop- 
ters and ~ r i ~ t  a lso  be an aLrSorne opemtion. Airborne-mikqeto- 
meter stuc%.es of all and most nf the m e  north of the  Brooks 
FaQce were &e by the U. S. C;roLotn;icd S m y  i n  c c q e m t i o n  Witi-~ 
c:1c Ll. s. Navy. 



I n  notit o i l  eq lo ra t ion  p m ~ ~  in remote areas, it i s  undoubt- 

edly best t o  complete ,geolo@cal m d  peaphysicd studles before drill- 

ing is started.. It appeared ad.x!-sable, however, became of war-ti= 

urgency t o  begin exploratory d r i l l i n g  i n  NIT?-4 a t  the stafi of the 

program. A t  that time the only geologic Information avdlable  t o  

ajtd i n  locating a test was the broad r e c o ~ s s a n c e  studies of 1 9 3  

t o  1926, Some additional information on the location of o i l  seeps 

was collected in 1943 and a pre1imilnm-y s tructumJ stuciy of' the Urnlat 

ant icl ine was conducted by a ?J. S. Eavy r;eologLc pafiy in 1w. 
The first test WUS cZTilled were i n  the Umiat and Simpson areas 

and both were 10~8tt?d near Imam o i l  seepa (table 6). Umiat Tes t  

Table 6. Test wells dri.Ued f o r  petsaleurn i n  northern P.lasl;a. 

Well No. 1, corphted  on October 5, 1946, was a dry hole and was  later 

found t o  be off s t m c t m .  Uniat T e s t  Wells Nos. 2 and 3 should ha= 

been successful but apparently conventional rotary dr i l l iny :  had mudded 

off the o i l  sands. 'She Mat f i e l d  was disccroercd five years l a t e r .  

The Uscowry w e l l ,  M a t  Test Well 110. 4, completed July 23, 3.950, 

was drilled w-lth cable tools and oil-base muds. Thf s w e l l  and subse- 

quent t e s t a  wen? also based on more complete geologicd. and geophysical 

data. ?!he last t e s t ,  Umiat Test byell ?To. U, was completed on August 

29, 1952, and atas 6 dry sole. The producing amer has been fairly 

w e l l  d e U t e d ,  Reserve estimates of producible o i l  range from 30 

to over 100 million barrels, !This range is  due prhm15J.y t o  differences 

in ownion on hew much oil can be recovered from a subp;ywacke sand- 

stone mder -nemaf"mst condlf ions,. 
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A t  t ? ~  s m  time the %ests at Wa+, were started, several core 

t e s t s  wcre beirq drilled. i n  the Sbpsor, Seeps area. Sbpson Core 

Test  f30. 1 was cmpleted Juqe 29, 1'245 and the l m t  tes t ,  Yo. 3, was 

coznpleted May 9, 1350. F1e o i l  occurrence proved to be rather com- 

plicated and t!drty-one core t e s t s  ranging in depth from 150 to 1,500 

feet were d.rl l led t o  dellmi-t t h e  deposit. The oil is believed to 5e 

a c e m a t e d  i n  a strati[;mphfc trap. ?JO flowtng mUs were discov- 

esea but the oil reserves are s-mall,  out, 2-1/2 million bamls.  

Geopb.p!cRJ. s t u d i e s  in the S i q n o n  aser indica+xd a structxral 

praspect jmt west  of the vectemmort seep. Simpson Test Well Fo. 1, 

i!r-iUed on t h i ~  prospect to a d e ~ h  of 7,002 feet,  was comlcted as 

a dry hole on June 3, 1w3. %is was the first t e s t  to penetrate 

??eanwfIIle, e very larm dmcd str.lcture, Oumlik., mr; nap~CC by 

geophysical nethods In about the center of the Creteceatls &-ws:tion- 

83. tmuch. mo core tests were drilled on t he  structure in 1947 mc? 

a &ep t e s t  was be@m in 193. VLs test was completed Ape1 23, 

1950, at a depth of ll,,'172 feet, %e t e ~ t  k r _ 5 ; a n  and ended in C r e t a -  

ceous rocks aqd no si@ficmt oil shotsings were found. 

By 1%3, a geopl~~ieal. stu&ies had established the  presence of a 
? 

major basement hip& in the )3ruTow tree. Four t e s t s  were rJAUed on 

t M s  high i n  l.5&1-50, and South B a r n  Test Well Ffo. 2 was coqfe ted  

on April 15, 19.43, as rs producing @s we l l .  The gas was used for 

heating purposes at the Barrow cap un t i l  Auril 1950, when the w e l l  

c ~ w t  Mm an8 wns subsequent1.y jy&.ed. Cauth S a m  Tes t  $!ell ?lo. 

4 was w.?led as a standby gas wel l ,  but was put into service ahnost, 
,'- 

immediat;ely. ? T O ~ ,  1 nt1d 3 were d-ry holes. Snu+,h l3armw Test VeU 
ifo. 5 was cL~?.Xcd b y  t;l?e Air Force in 1'355 a:'tcr the suc_mr:oio~ of 
the V. S. : 'ay~ p x ~ r ~ z n .  It serves 9 5  a s-tr,~(i~t:y ~ : I G  weL l  at the 
PoLnt ? l m ~ ~ 7  i inw.  1 ;?I+ 



I n  15&9 a t e s t  wnc aLso il512erl cr+, t h e  s i te  of the Fish Creek 

oil seep. !The t e s t  wss c o q i e t e d  o r  September 4, 1 9 3 ,  a t  7,O2!J feet.  

O i l  was discovered at about 2,'-115 t o  2,020 feet i n  Upper C x t a ~ e o m  

0 sandstone. The o i l  i6 very heavy, with nsyhalt  b ~ s e  of' 13 t o  14' 

API r p v i t g .  The rescnvs are est imted t o  be stuall. The cause of 

the accumulation R p a r s  to be strati(?;raph!c ra ther  than c t m c t ~ u d .  

Severdl weUs were Cd-lled in l ' j S O  m d  1951 on local s t ructures  

m u ~ d  and "stepping d m ' '  f ron t n c  B a r r o ~ ?  '?lip$". no Further d i s -  

coveries were made. One of t ! ~  mst r:~logicB13y intesrjstinrl; of 

these t e s t  wells, Topa~or'd: T w t  We11 ;To. 1, was completed or, 

Sq ptecwr 2 I ,  1351, a t  a dc?.t;ti of 10,503 feet. E d ~ s  w e l l  rwjnetrated 

Cretcceous , Juressic,  Triassic. a n a  pmbe.ble C-zrboniferous mc'rs and 

bottosned i n  middle Lower Devonian roc!:s. Only finall shcnr in~s  of grs 

and oil were found. These s e w  rrd. t e s t s  around the B ~ r n 7 ~  5irrh in&- 

cated that no new reservoir be66 were present wfthin what % ? s  con- 

sidered t o  be practlca.1 drillin? depth, zbout 12,930 fee t .  This then 

completed the evdua t ion  of the %mow high mS1. nearly aLa. the  Coastal 

P la in  province. 

Concuz-mently with the I?riLLinc n ~ d  p o p h p i c a l  exploration i n  the 

Coastal PlaLn, g e o l o ~ i c d l  field work hac? delineated several a2dltiom.l 

closed aq t ic l ines  similar to the W i n t  anticline i n  Lie Northern 

FootMlls section. Ten test wells ranging from 1,530 t o  G,~fcfi  feet 

i n  dep-t;i were dr i l l ed  i n  1951-52 on six stl l lctures vMch were believed 

t o  be i n  favorable san6stone reservoir trends. me gas f ield,  Cubik, 

was d i ~ c o v e r e ~  but only chows of o i l ,  incP.idin~: bleedin2 cores, =re 

enco~mtered. Strong ~ihows of' 88s were encountered i n  wells on the 

la 
Wolf' Creek and Square L&e ant ic l ines .  



/- 

The Gubilc anticline was f i r s t  m-pped by geologic f i e ld  parties 

i n  13hc5 1347. In 150 a ?eteiled seisnic sunrey was EB& -t;o 

delineete t h e  structuzre. The c t m c t - m  is about .I2 roiles long and 

a l i t t l e  aver 21  niles wi,de w3th a closwe of 400 or  500 feet. 

Gv.bil: Test WeU P!o. 1 near the apex of the structure xas col~pleted 

A u ~ s t  U, 1E1 as a gas well. Gas was discoverced i n  sacktone of 

U+;e Cretaceow age at dep&s of 8 9  to 1,750 feet  and 3,350 t o  3,700 

feet.  Gubik T e s t  t?eU ?lo. 2 was drilled on the south flank of the 

anticlfne to test for oil i r ~  the gas-bearing sandstones near tk 

apex. Both gas and oil shows were encountered but unfortunately 

the well 31ew out ancl WRS destroyed by f i re  bet ore testing wes c m -  

pleted. Gas in comnzercial. quantities is beUeved t o  be present  in 

this structure. An a n a l ~ i s  of t h e  comrcial possibilities has 

been rrlade by t h e  Alaska Development BOW (1354). 

By1950 pophysical field studies had cowrea much of t h e  

coastal plain area including t h e  extreme western past of PPR-4. 

~ T Q  close8 structures, lkade Kaolrtt,, were mapped. These struc- 

t w s  known to be Pn a m a s  of Icrr@y nonmarine becis of Cretaceous 

apz and older pxapective reservoir beCs were believed t o  be beyond 

practical. Mlling depth. !%e structures were drilled, however, 

primarily as e-C,ratig.raphic tests. Meade Test Well No. 1- com- 

pleted on A w t  a, 1950, at a depth of 5,305 feet. Traces of bo* 

o i l  and i?;as were encountered. Ksolak Test WcZ1 No. 1 was drilled to 

a depth of 6,952 feet and mrs completed on ??member 21, 1%1. %wee 

of o i l  were found. Both of these wells started and bottomed in 

/- Cretaceous rocks. 

195 



Early i n  the  exploratton pmgmm, much i n t e r e s t  and consider- 

able  field work hsd been devoted t o  az.ess i n  W c h  pre-Crehceow 

prospective reservoirs  mip>t be drilled under favorable s t ruc tura l  

conbitioos and reasonable deyths. me 3- area was tes ted  f o r  

such possibilities but none were found o r  indicated. Willillg, in 

the Noehern Foothills sect ion around Umiat and O m a l i k ,  plus geo- 

physical s tudies  in these &-as, stronpJy indicertei! t ha t  pre-Creta- 

ceow beds and more cex-binly Paleozoic beds were beyond drilling 

depth. It seemed, therefom, t h a t  s locat ion would haye t o  be 

f~und i n  the  Southern FmthiUs section, possibly i n  t h e  bel t  of 

nore complexly folded and faulted seiiinente &long the f'rvnt of the 

Brooks Range,  or i n  t h e  area e a s t  of h??~-4 mere the C:.e",aceous 

depositional tm* zdses and laps up against the  Ro-zof uplif't. 

Geological and @aphysicEiL f i e l d  s tudies  of these posc ib i l i t i e s  were 

i n  progress when the  exploration program was suspended on July 1, 1953. 



,- - As a ~ s u l t  of the TT. 3. '!avy yso:-;r~-nt R T ~  cml?er ~.calo@c 

~tudies n o ~ h e r n  A.l~s'. .a is nnw qcolca?c?lly the best know? 1~rr-e 

area in ALas':a. In the :,Tars t h m u ~ h  1355, 3 t e s t  * U s  a ~ d  

45 care tests, WLth a tot,?l foa",~:c of about 175,93J feei, were 

?zi l led on 13 s tmc t im~  ( f i , ~  . : ) . Rrce oil fields ( ' ~ r ~ a t ,  Si~son, 

Figure 3. Index map of northern Alaska sharbng location of' 

test wells and oil fielGs. 

and Fiah C r e e k ) ,  two gas fie1Cl.s ( ~ n u t h  k r m w  and ~ u b i k ) ,  and at 

lcs&,tm other prosyctive p s  f l e l d s  w c z  d3scovered. Gas f o r  

w e  at Rarrov is being ~mdnced fron tne  South IJarrow Gas field. 

Tots reserve estimates for aL1 cllccoveries of oil ranm from 30 

to 109 million barrels, and for f a s  from 370 billion to 9 0  

b i l l d o n  cubic feet. The gac r ecems  c s t i n a t e ~  are based on limited 

data, wlth the exception of thc  Sc~uth B a _ z  f ield which is re l iab ly  

es tha ted  at 10 billion cubic feet. 

*- . 



General geolory - .-.----- 

The northern half of the I3rool;s R&z,T p v i n c e  is untierlain by 

s l i ~ $ ~ t l y  mtamo~)hosed enstward-strlk.i_nct mcks of Devonian md 

C,wbonfL'erous a,Fy. me s t ruc t - i ~m i s  c?emminated by tigot f o l b  agd 

faults wez-t2"lrust northmr(1 tha-t repeat the formations in n u ? ? m u s  

s - i b ~ a U e l  be l t s .  E a r l y  PA-cozoFc wtmor&ic  rocbs, and S i l ~ c i a n  

1imec;tone I?nke up the  soui;!lcm halt' of the province. F a s t  of long. 

0 
143 W.,  the  northern mrcin of the  Srooks Ranqe swinr:s nofih, and 

roc'cs of the southern belt crop out far  n o d h  of t h e i r  pos:tion 

west of lo&;. 149' W. T ~ i s  nor thwad gr..nq of the  3rool:o R a r ~ g e  is 

f i~e  t o  greater 11.9lirt i n  the Caminr:  R i v e r  region rather t h a a  t o  

a Mn,.; of' struct,ural axes, which m d n t a i n  a general easterly 

trend. me belt of ;abricate th rus t  faults, Well is  chal-ac-teristlc 

of the front of tlxe i n  the Ana~rtwuk River region, (Ims not 

follow the f ron t  of the  ra~qe nortl~eczsm?-d, but contirmes eastwsri! 

an& is  presert near the crest of the eaqtern part of the  Brooks  Range. 

The predominant westerly p1un;~e of s t m c t l .  axes at  the Canninc 

River reverses at the Wcroc'?i- t ;  R i v e s  t o  form a northward-treniiing 

s t r u c t m  dgh  t n a t  is  traceable from t'le Arctic Coast southwa-rd 

across tire e n t i r e  Rrool;s Rarr~e. Several ot!?er no r t f iw~d-  trending 

highs such a R  this have Seen m p y d  i n  other parts of the 

and in t h e  Arctic Footh i l l s  pmvincc. 



F 4.t least 10,000 feet, and ,xssibly as much as 15,000 f ee t ,  of 

Devonian and Czrbonifemuc scd2mntary rOCI*.E, including much lh!E- 

stone, we= depsited i n  a RiLeozcric geospcline i n  the m a  of the 

?resent  Brooks Range. Most of t!le c'.=tic mteri2iLs wee pmbrsblg 

deriise?. fro% an uplifted area o r  Paleozoic shield t h a t  v&cs north 09 

t b e  present land area. Some c l m t i c  material. may have been derived 

f r o m  l o c a l  N,~hs within  the geocyncline. Penzfan e l a s t i c  rocks i n  

the Cannix River area become coarser and cont.)aneratic tm 

t h e  ourth. T5e Paleozoic em prnbably was not closed by orogeny. 

Rocks of: Tr-J.rw;sic q e  overlie t h e  C,wboniferous series w i t h  no 

anparent stntctu_rPdl unconfomity. T ~ e y  are readily i d e n t i f i a b l e  as 

a continuous belt aloqc t h e  f r o n t  of the  range, with little o r  no 

fncfes chm@ from the BLong bbuntdns  e a ~ t  t o  the Canadian border. 

Eqovemnt. that f s m d  the 3sooks Fan@ gemt ic l ine  (pie 2) appsr- 

en t ly  began i n  Jurassic tFme. W i c  md ultr!wMYc intrusions Were 

a91aced i n  Wte Jurassic tlme. An Early Cretaceous (late Neocomian 

or  ~ p t i a n )  orogeny d.ef'omc? and inetzmorp%osed the rocks of the 

Brooks R a n g e  prodnce formec? a genera3 eastward-trendtng structural 

- t t e r n ,  Uplift continued t b w h o u t  Cre+-ous time and same volcan- 

ism continued thro~whou+Y Lste Cretaceous t lme. An e a r l y  Ter t ia ry  

orogeny further d e f o m d  the rocks of t h l s  pmvlnce, and intensified 

t h e  em%-west structural, pattern. Peneylanation, % o U m d  by uplift 

durinr: late Pliocene or Q ~ t e m j  time and later by stm?am and 

@acid. eroffion, f o m d  the present jarxed surPace of the B m k s  3ange. 



Arctic F&Ua prm4nce 

. U s  secSian.--Stmct~arsrNy the focrt;hflls of the  

Southern Foothills section of the  nY.ctic FoothiUs p v f n c e  sse 

s W 1 m  to the Brooks Ran~e . mey differ chfefly in being ccmpsed 

of less resista.t mc!is of Triaseic  aad ERTLy Cretaceous age. 

Jurassic rocks art? thin or mdssinq in most of tfie So~fihern Foothills 

sec%ion, but + ?  t - 2 ~  W e r n  '~-4~9-: nbcbt I&, 50(F feet o? ';rar&cs%c; %hale 

has been measured. Tkie Triassic rocks range i n  thickness f m m  about 

?Of) Yeet to 2,009 feet are cmposed of' md2e shale, including 

oil shale, P?!stone,  and chert. The tklcknens of the lrrnrer Creta- 

ceous rocks decree~ses f r o m  about 13,999 feet or more along t h e  

southern Umit  of outcrop to about 5,000 fee t  d o n &  t5e ~o*,hern 

l_imit. These rocks apparently mre derived f'rom an uplift 'Lo the 

south in the area of the pl-esent Bmo!:s Ran@. 



The nort l~ern shield  o r  u~?.lfiei!  &%a t h a t  su~plied the late 

W e o z o i c  nedtne3ts pro58T~l:r oe:.rsn C,o subside st t3e clo~e of 

P a l e o ~ o i c  t b .  The P_'ri~sc?.c roc:-s seem to ham bee2 d e p o ~ i t e d  

u2der r e l a t i ve ly  quiescr?~ conditions. The Brooks Rm?e geenti- 

c l i ne  becan to rise in Jurassic time and the Colvillc , ~ o s 3 ~ c l i n e  

cnme into being at  about the  sfllrte t k e .  fca t te red  exposures of 

c T r ~ s s i C  roc\-s indicate  l o a l l z e d  sedimc~5ation w e r  a wide area 

d~r-lnt;  vwious sta-..es i n  the ,Jurassic -7eriod. They ~Aso  appm to 

have been subjected t o  several. % r i n d s  of' eroslon, which me~:r 

account in part for $he scattered c.xpsures a d  ext rem v a r i ~ t - ; ~ : ! ~  

i n  thickness. %e Rm~nzoT u p l i f t  (pl. 2 ) ,  which wtxs of the 

Colv2;Ue 3eosyncline i n  ,T1~rasc?.c tLm, becane a ,positive clemnt; 

since tltert time only a tWn layer of' scd5mntw has been de-nosited 

i n  this area. Cretaceour: se6S.nentary TO&.& ( ~ o m k  f o m t i o n ,  A l b i a n  

s+x%*) w ' e l p  deposited aqder  oxre*7ic  coni??tions, as evinced by ,great 

thiclcnesses of pywaci:e and con:$msa+,e and pmf ound esosf anal 

~tructural mconfoxnitieo. I n  controst  t o  the Jurassic  roc!^^, 

w!~ich titpear t o  thie:'..cn t o  the  past wtt5 s naxirmxn tMc::ness i n  

the Cmninc R i v e r  area, the C-etaceous deyosits t u n  mpi6ly east, 

of the Mst basin and several. units cinch out  e n t i ~ l y .  

The Southern Foothills sect ion was f u r t h e r  clefomer?. by an early 

Tertiary (late or -post-Paleoce~e) o ropny .  Glacial depsits extend 

nox-thw8,z-d fm the E m k s  R a w  in+& t h i s  section i n  several areas, 

s but l i t t l e  evidence of ~Jacial erosion has been recognized. 



Trorthern FoothAUs section. --Dm-ing &.ddle Cretaccouc tFme -- -- 
<- 

( ~ b i ~ n t  arcii Cenonanian) a ~ ~ r o x i ~ a t e l y  6 , ~  f e e t  of sediments 

(?lanus:2ui: m u ? )  wxn depccltcii ta a Smad area, t h e  Colville geo- 

sjqcl ine (-1. 2), with its miis Ln the F J ~ r t h e r n  Foothills no&h of 

the  men rvtss of' the earl;er rksozoic sedime2ts i n  this geocyncline. 

These roc!-s rsnm i n  coq-mslt3.on f r o m  shale t o  concJomra%e =d in- 

c l u d e  c o d  and d n o r  mun- ,s  of pyrocl~.st,l'_c~. me pat tern  of Racies 

changes in$Aca*s a p & t h e l  no?%'~erly overlap of nonmarline on norim? 

sedhents  , et?~ ?xmerous tmnoi..?-ssive and regressive ~;lovemr,ts of 

the sio.-el.i_ne. Tln source of' t h r s e  CseC,sceous sediments was 

the 3rool-s Ranre geanticline -to the  south and probably earlier Ekso- 

eo2.c  roc:.^ ~. lony the southern e&;c of t h e  Colvi l le  geospc l ine .  

A f t e r  the : ' a ~ ~ u s ; l ~ d r  p_;r~~~p MS d e p s f t e d  the Colv i l l e  gcospcl ine was 

su':~Jectcd t o  gentle foldlny: and t o  s l i c b t  cmrmnce ,  wMch t o m d  

o r  accentuated t h e  !,%a?& arch md %he C\u7:cbi clnd 'Jrdat basins. 

A?proxk~a+,el,t. 5,O'X7 f ee t  of 'Jpr?mr Cretaccouc bei).s (Colvil le group) 

was d~positcd f n  the  U1"Lat hasir-. A t  t3c s5r-e time se-ents were 

undoubtecily bein? deposited over the PPc~de arch &nd in the Chulcchi 

basin. !!TIE! dist2.nctive l i t h o L o ~ r  and ff?,uW.s of t h e  ColvLUe group 

i n  the - M a t  basin, however, cannot bc 2s-entified in t h e  cE.ru!-chi basin, 

nor can they be iden t i f i ed  east of t h e  1Cuparu.k R i v e x h .  !The Colvi l le  

group $:ifFers fmm the urderlfln; PJontrsh~~k w u p  Wnly i n  the  m a t -  

er p m p r t i o n  of volcanic debris aqd the  l i ~ J l t e r  color of t he  rand- 

stones. Posstls i n  the CoLville < p u ?  cre S e t t e r  p ~ s e m d ,  and 

0 ~ g i n e . 1  shell raterfal. 3 s c m o n .  FosciL8 in the ?~?l!a?uc,huk gro119 

are miriLy mlds and caste; ver;L 1ittl.e orf~: inaL shell raterial 

remains. ??ere is some ev2.clencc of: s l I f ; I~ t  e m e m n c e ,  but  l i t t l e  o r  - 



/ 

no defamation after the F r o n j m  stage and possibly after the 

ConPwcian etw. FLe next magor omge?ic movemnt apparently 

oc-6 in late or post-Paleocene t ine .  Deformation wcts strong 

in the southern mea, moderate in the cent ra l  area, gentle 'n 

the northern -a of the FmtNlls pmvlnce. !he Tfqara uplift 

was probably formed at this t h e .  During most of Tertiary tine 

the Foothills ,aroldnce m s  an emergent are8 and was probably 

emtied tx, a low ?lain. The area was f &her uplifted in the Wt 

ernary epch .  



FshelrrxC: Lalce section. --In. the  T e ~ h e i : ~ r  Iake section the --'-----" 

Cubik fornation (Qua?;emrvr) unc'mfombly overlies fhe Colv-Lllr: 

,poup. The Crubil: formation i s  as rnv.c?i as 150 f e e t  thicl.. and 

includes ~mcnnsoli.dft;ted masine and nomarine @?avel, sand, silt ,  

and clay. Dedroc:-. exposures care extremely acrrrce and canfined 

W w ~ e l y  t o  s m l l  cutbavics, Geoph?sical and surface qeological 

studies indicate that the Colv?-lle group and older  secWx!ntary 

rocks i n  ,mneral are nearly f!at d m  t o  t h e  contact with the bacc- 

m n t  roelrs. Baserent roc::s of Ptrleozoic and/or Pcecmbr!.m a,- 

hnve bee2 ?-ettc!lec! in several w e l l s  i n  t!le I3tu-m~ region. The surface 

of the basemnt m & s  pbmces south fm a~rox ina te ly  2,400 feet 

below sea level near E a r r a w  to a aepth of more than 10,@~r> feet 

helm? sea level r.cbar tlw southern bow~dary of the  section. 

The tectonic h i s tory  of t h i s  section i s  similar t o  that of 

Northern Footbi l ls  s w t i o n  but dil'fcre i n  the  i n t ens i ty  of defor- 

mation; since Paleozoic tine the Cozs ta l  Plair, province in gene ra l  

P a s  undergone only mild defamation comp%red with t h e  axeas t o  the 

~011th. 9 le  & t i c  lmdr~.ss t h a t  s3ed cl.astic materials i n t o  the 

~ e o e o i c  geospc l ine  t o  the south begm to subnerqe i n  early Mso- 

zofc tLme t o  f o m  the Arctic Ocean basin. The B a m w  Arch is grab- 

ably a mnant of this landmass arzd mnained as a -pocitive element 

throup$mut the bqesozoic. Trie center  of deposition i n  the  ColviLl,e 

peosyncline continued t o  move nort1-1, probably by a process o: ou$- 

bui,lciing of a shelf i n t o  the Arct?.c Wet%?. Zlris process .possibly 

continued throuc>h the 'rc?3i~ty~ md c~~a~~l i s ' l cc? .  t h e  Beau?ort shelf. 



5y wif i t e  mci red sand-c2cJ.- :;rawel -covemd uplawla,  rid:^^ 3 ,  &rd bluffs . 
In t h e  I(up&. and S 8 ~ ~ a ~ ~ ~ r k t o ) :  Rivers <area these sed9~cntary rocks, 

which inc1ud.e coal ania, mr!. '.cc?.s, are grobably a l l  non-ine md On 

the basis of plmt fossfls arc believed t o  be of Paleocene o r  Eocene 

age. East of tile ~ , ,avar l i r ! r tok  River, i n  the  Shavicvik Jiiver area, 

co~parable unconsolidated se6Aclerii;s have been mpperl. Farther cast 

i n  the Katakturu!! River area stec:)ly 6ipping beds of mconcolldzxted 

sediments have been mapper?. brine fossils fro% these beds Inucate 

a 3 ~ t e  Tertiary a,@, probably either late Mocane o r  Pliocene. 

Geophysical. studies east of the Udnt area ind.icate a regional 

easterly p lun~e  from h i a t  to ttlc White IS , iLls .  Detailed s o p h p i -  

cal s t u d i e ~  i n  the Shaviovll<. River area indicate subsurface struc- 

tural complexity not present i n  the li~3shekpuk. Lake section. 



/ - 

W o l o ~ y  of tectonic elements 
-d w - 

?!he northern limb of the Brwks Ran@! gemt l c l ine  (PI. 2) eon- 

sists prhari ly  of only sli y,htly metanrorphosed Devoni= and Car5oni- 

ferous rocks. Dark chstic m&:s of tile  emhi hit Porm8.tion (BY- 

rdan) geners3ly m r U e  the li#tt,er cmrbomte rocks of the L i s ' b m e  

f o m t i o n  (~1ssissippian) and f o m  cons~icuous hoebacks along the 

northern edge of the me. !Vhe structure of the northern half of 

t he  gemt%cl.ine i s  dominated by t ight  folds and thrust i~u l t s .  me 

~outhern limb consists of early  Pdeozoic netamorpMc roc::s; an& Si- 

lurian Urnstone. Igneous K)C:IIS, 2rimosily basic but iocludhne, same 

aciiiic mcks, are scat tered throu~3aut.  the g e a n t i c l i n d  -a but 

appear t o  be concentrated S s r p l y  i n  the western half. 

The B m k s  Range ge8nticllne ?robably originated i n  early 

J m s i c  time. 



Tqe Romnzof u p l i f t ,  o r i g i t ~ n l l y  part of the  Colvil le geo- 

cyncLj.nc, was ~~pl i f+,ecl  5.2 T e r t i r ~ r j  %in?. Ho'mver, stra$i,ya:>tlic 

evidence i n  the  Cnnnin~-P5uvlnvi!: Rivers area suggests t h a t  it 

was a ?osltivc element r e l a t i ve  t o  the Colville geospc l lne  $0 

the west since the  MldcQe Cretctceous and p s s i b l y  e a r l i e r .  

The u 2 l i f t  exposes p i m a r i l y  Carboniferous , Devonian, am? 

possibly Precm3rian rocrrs. ?!esozoic rockc have been preserved 

and fire ex.>osecl i n  s",l.lrc~w.iL vtrl!!e;.s. 

Tigara u p l i f t  

Corrplexly folded agd faults(2 rocks of Devonian, Cn~3on: f~roun ,  

an?. enrly ?ksozoic age a m  cxpsed In the area of t9e u p l i t % .  

CalvilZe ceosyncline 

Thc ex-mscd %edrock i-n t h i s  ,~cos~meli .nr;  i s  pr inas i ly  of Creta- 

ceous a,ge but includes tt:?.ci.. r;ec+,ions of older Mcaozoic rocl-:s and 

scat tered exposures of Carboniferous roctzs. The southern ede;e 

of the  Co1viJJ.e geosyncline i s  outl ined nearly everywhere by a 

belt of dar!:, eceily reco@zcd Triass ic  beck (Shublik f o m t i o n )  

mi! hogback-f'om1.m Triassic-Permian be2.s ( SaCLemchit fornation) . 
exposed bcdrocl.: becoms pro;.,rensively younGer northward. and 

includes Jsrzscic, Cretaceous, <and Ter t ia ry  rocks. ?Tear the  

mountain f ron t  the s t ruc ture  is  similar t o  t h a t  of the Broo!cs Raryfe 

but becorns prop-escively l e s s  complex to the  north, and i n  t!?e 

/- 
Coas-kctl ?Lzic 9x2 Sed.6 above +,he Scserncnt complex arc essonticJly 



/ The Colv i l l e  ::eos:-.cl,i~ vrlnha5ly orll;inxterl in e s r l  y ?% sozoic 

t k  and ex-iztec? as c-le rio7msiti-clnal. ~PCU[";Y u n t i l  at?out late Ccno- 

m>l:m tim. 

Pfcarlc -.rch 

9 ~ e  presence of the  ?de~..,ite arch is atronr+Jy su=estt?i! by geophys- 

i c r J  dcrta. It is exp~,r ,scci  a X n e  sxrfeoe only  by the a b s e x e  of 

p s t - C e n c ) r > m  beds and a q c s e n t  th ickc r ing  of Lcxr Cretaceous 

scdim?ls to  tbc west.  

3 e  Wade arch origina%cl o r  yrha7s was up l i f t ed  md accentuated 

i2 late C~nollsnian o r  T u T o ~ ~ ? L ~ ,  (early Late Cretaceous) time. I?le 

expsci? bedlrock i s  of C c n o m ~ l  pP? and A l % i , z ?  a,ge. Turonian m d  

punrczr beds s;re not I;nom and apnrently were  never deposited 

over the  %ade arch. 

UT".:'. at basin 

The W a t  basin is expressect end cZeLin?;ltec! a t  the s M a c e  by 

approximately 5,000 feet of roc;:? of the  Colville croup, of Late 

Cretaceoue age. These rocks are characterized by abundant volcanic 

debris and sandstones of a li~ater color than older Cretaceous sand- 

stones. The a s t i n c t i v e  lithology and tamas of the  Colvi l le  group 

have not been identified over the  Meade arch or in the Chukchi 

basin, nor can they be identified east of t he  Kuparuic River. The 

Mesozoic sequence in tne ' M a t  basin, ColviUe River region has 

recently beelr descri5cd by Sryc and oth~rs (1.356). 
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&ve& t e s t  wells have been &Llled i n  t h i s  basin. M i k  

Test F k l L  no. 1, the  deepest test, bottomed a t  53-,872 f e e t  and, 

l i k e  &ill other = U s  1.n +,he Um2hz-t; basln, began and ended i n  Creta- 

ceous seclimnts. Feismopaph surveys s u ~ l ; ~ e c t  tha t  baserent mclcs 

are a t  a depth i n  excess of 23,039 feet i n  the  Ulr;Lnt and Ounalik 

 area^ . 
Cf~ukchi basin 

!?he Chukclrj. basin is chmficterj zed by a thick sequence of 

Cretaceous sediments, 1 i t h o l o ~ i c a U y  similar t o  the Nanushuk group 

of the Vmiat basin. Reds fzimally and l i tho logica l ly  s q l a r  t o  

those of the Colvil le m u p  of the &iat basin appear t o  be absent 

although correla t ive bcds m y  be present. The Cretaceous mc:~s 

exposed i n  the  Chdrchi basin have been recent ly  Sescribed by Sable (156). 

B a r n  arch 

The presence of the Barrow a rch  i s  w e l l  documented by geophysi- 

cal and d r i l l i n g  data. There are pmctically no pre-Quaternary 'bcd- 

rock exposures i n  t h i s  area (pl .  2) an2 thua no surface evidence ?or 

the  presence of the arch. The South Basraw Test Wells N m . 1  thmw_Jz 4 

all penetrated base-mnt rocl~s a t  depths of 3,405, 2,446, 2,800, and 

2,428 feet, respectively. Sirq6on Test Well No. 1 was h i l l e d  on the 

east flank of t he  arch about 40 miles @as+, of '3arrow and penetrated 

the basement a t  a depth of 6,543 f ee t .  Topaqo2.uk Test Well No. 1, 

about 50 miles sou+kheast of Rarrow, penetrated the bmemnt a t  9,320 

feet. ??le basement roclcr; include bard shales, phyl l i tes ,  quar tz i tes ,  
f and quartz i te  conpLolwrates of Cmi)onifcrous tmc, Devonian we. Tl-iese 

oxu? overlain by T ~ i a s s t c ,  U~~LQ-LSS.:~, w ~ d  Cr~tnceo~? beds. 



.. 
A ~ c * . ~ c  Coastal Plain n ~ t r i r c e  

Teche:-rpuL, Lake section.  --The Tesh,expuk W e  ~ e c t i o n ,  a l+,hou~3 ---- - 

largely covere4 '-~y se2i~mntr ;  DL' Ciuatemary and Recent we, has 

been explore6 sufricientiy t o  pew" tom e v c d u ~ t l o n  of its -netro- 

leum -possibilities. Sclzttemd exwcures of Cretaceous roc:% and 

infoxmation f r o m  seisnic recorcls p a d  &ill cores inCica,te t h a t  

the Qua-ruary cover i n  this section i s  underlain by about, 2,930 

t o  p e r b p s  11,000 feet of Cretaceons marine and nommrine beds. 

This is ilnderlain by a fec: hucjreii t o  perhaps 2,030 feet. of Jur~f ic ic  

beds, which overlie a b a s e ~ n t  c o ~ p l e x  of a f e w  hundred fee t  of 

Triassic  beik m(? an unknown tklckness of c l a s t i c  beck of late Pdeo-  

zoic we. Th.e  as-proclucing horizons i n  the H a m w  gas fie16 are 

basal Gre+&ceous o r  Jlsrtxssic. The rcsenrolr beds i n  t he  FLTPSO~! 

oiL f k l d  are i n  the lower part oi' the Imper Cretaceous series. 

In genera?, the ~ o e m o i r  c:%rcctelristics of t h e  L J o ~ ~   roc‘:^ i n  the 

Teskkpuk Laice sectio9 are only fair. Contfnued exploration on and 

south of the B a r m  uplifS war. juctlfiec? on t h e  possibility that 

nore favorable reservoir  mc!:s, such  er; the Lisburne linestone, may 

exbenc? i n t o  t h i s  section. !l?e ~ s u l t s  of the To-pagonk and awnalik 

t e s t  = U s  i n d i c ~ t e  tha t  no new reservoir be&s are present wi th in  

present practical drillin~ limits. 



A30tre the betseumt corplex the beitrock i n  tge Tcshekpk Lake 

section appears to be ecsen%idly horizontal or very gent ly  dipping. 

GTitir the exception of Cuhe (Xzr.&ik r t m c t m ,  dips on the otlrer few 

knom st ructures  are verLr low. The tyo itnown oil zcc.mulations 

a p p w  t o  be the result of ctratipnhic traps rather than s t m c t m .  

13 spite of the results t o  h t e ,  this ~ @ 0 n  cannot be exclud- 

ed a6 a f u t m  petrolem ~ m v i n c c .  Geolo@c stm?ies indicate the  

possibil5ty of overlaps, pLnchoutc, art2 other Sasenerrt hic&s. 

Bbre porous sa.nds are t o  be expcctec? in $he Crc%accous sequence 

i n  pa-rts of the region. The Teshe::puk W e  section i s  also EUE 

accessible than the inlan2 ;provinces i n  nor%hem Alaska. For these 

reasocs 11 t e s t  wells snd 35 corn tests have been Crille6 here. 

me ?as fie16 nm sup?l$ng gas f o r  the 3arrow c a p ;  and t;wo oil 

fields, Siqson and Fish Creek were c";is,cevered, 
I 



m i t e  Rills section.--The White E i l l s  sec+,ion, cXstinguislned 

topographically from t5e Tenhekm. Lake ocction by the presence 

of fiite-gravel-covered uplands and fever Lalces, i s  blanketed by 

both m r i n e  and nonxnarine se-nts of Tertiary age. The Sa.jav=- 

irktok formation i n  the type l oca l i ty  along the bower Sagavanirk-tok 

River consists of about 2,000 f e e t  of nomarine be&. Plmt foss i l s  

near the base of t he  formation have been r e f e m d  t o  the  Pdeocene 

o r  Eocene period. I n  the Ca*r Cmek area a thickness of more than 

7,000 f e e t  of ' f e r t i ~ r y  bees has been recorded-'. Illthouph these beds 

J M mis, Robe* Ii., 1957, Fccorneissance study of Yle Marah 

antdcline, northern Alaska: U. P. Geol. W e y ,  open-file ~ ~ r k .  

cannot be defini te ly correlated wtth the L%gavanir!rtok formation they 

appear t o  be trsrcertble l a t e r d l y  in to  thz t  formation. ' ke  u p F r  part 

of the sectlon on Carter Creek contrtins ?.liocene and probably Pliocene 

m i n e  fcrs~ils. !?he Tert.:_ary rocks a= probably underlain everywhere 

by  bout 5,009 t o  7,000 fee t  of Cret=ceous rocks. Known unconfomli.- 

t i e s  the Cretaceous sequence my reduce this amount i n  the 

covered areas t o  the north o r  even loctllly. 

None the southern edge of the White l u l l s  section 2,500 t o  

3,090 feet  of Jurassic,  about 300 f ee t  of Triassic,  1,000 t o  1,309 

f e e t  of Massic-pl3naian, and l,rX>O to 2,000 fee t  of Pdssissippi&r 

s t r a t a  atre exposed. T h o  a t o t a l  thickaess of possibly 10,000 t o  

15,000 f e e t  of strata underlies the Tertiary i n  the Wte HIUs 

,_ section. 



me Mite Hills section is cha~acterlzci? by low s u r f w e  e n s  

i n  the Scigava.?r!:tok f o m 5 i o c .  -::ere i s  some !,ndication, however, 

that  these 5Aps  teey yen at de?th. Alone the southern e&~e of the 

0 
sect?oo an6 i n  t h e  Ccur.er Creek arcz, 'lip6 of 2 ~ ~ - 6 0  have been 

recorded i n  bec?s of Tertiary wc. 

To dact there hes been no cLriUing exploration i n  the White 

K i l l s  section. A t  l ea s t  one structure,  the Shaviovik m t i c l i n e ,  

has been cons5demd as e p ~ c i b l e  drill s i t e .  Other simila~ ctruc- 

tures  are und.cubtet3l.y present. ?he petroleum _wss ib i l l t i e s  of 

this section have not been tested but it is geologically favorable 

f o r  E U C ~  acrmuLations. 

Arctic Foothills  pmvince 

?Jortbem .Foothills sectf 03. --!?!I@ Northern Foothills  section 

has many closed ant icl ines .  ?trcn+,y-seven wells dr i l l ed  on ll of 

these folds have revealec? one mdiwn-sized o i l  field, S h i a t ,  one 

gas f i e l d ,  G u b i B ,  and g m d  inLlcations cf other  cas f ie lds .  O i l  

o r  gas shcrwinca w e r e  pmcent in nearly all %he t e s t  wells. 

btuch of the  Ikrkhern Foothills section i~ covered by a t h i n  

layer of F. variety of unconsolib.ted sediments c o l l e c t i v e l ~  called 

the Gubfk fornation. On the basis of surface exposures end the 

deep test of Oumdik, the t o t a l  thickness of Cretaceous beds i n  

this section is at l e a s t  15,000 feet. 



!Xmliic Teet W e l l  ?To. 1 ' o e w  near the base of the Uppr  

Cre%aceous series ad bottom6 near the bsse of Yne Cretaceous 

r;>'st;em et s depth of 11, :72 feet. T3e totah thickness of Ypper 

Cretaceous s t r a t a  is  about 5,')130 feet. 

Po t e s t s  have been dr i l l ed  +,hrolq,h the Creteceous s t r a t a .  

There i s  no a r e c t  evldencc on w'dch t o  pstulete wlmt l i e s  bexeath 

them. It is lof.,icel t o  ass- t'nat Jurass ic ,  Tr iass ic ,  Permim, 

a d  I ~ i ~ ~ i s s i p p i a t ~  beds are present. Geophysical. evidence cur;gests 

t h a t  i n  the Ihtat area the basement ml-s  are a t  a depth of a t  

l e a s t  29,009 f e e t  . 
Success of future  psospecting a t  shallow t o  modemte  depth^ 

k%Ll depend 1arr;ely on locatin:: good Cretaceous sandstone reservoirs. 

In *ne rd ,  t h e  porosi ty  and pe rme~b i l i t y  of t he  Cretaceous san?.stones 

are low, but a f e w  smples have a porosity of 15 t o  20 perce~t and 

a . m m a b i l l t y  of several hundred t o  one thousand millii?arcys. 

Zauthern FoothiZLs cecf,iol?. - -A?-thou@ s t~ -~c twaI . l y  c o ~ p l e x ,  

the  k%uthern Foothi l ls  section cmnot be excluded as a potential 

petrcleim pmvlnco. !he exposed bedrock i s  _~reC?ominantly Lower 

Cretaceous, Jurass ic ,  an2 Triass ic ,  with n few exposures of Permian 

and !4ississlppian along the fmRt of the range. Black marine shale 

i s  the  most common Mesozoic l i tho log ic  type ,  md o i l  shales charac- 

terize t ne  Trimsic.  The best  p o s s i b i l i t i e s  f o r  reservoir  beds are 

i n  the l a r p l y  c l a s t i c  Esbi.rne l inestone of YLssissippian age, 

which probably ander l ies  most of' the Southern Foothi l ls  section.  

The sa~dstones of' the  k s o z o i c  mc<s are generally poorly ~;orted, 

F- nonporous, awl hpermable. 
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The complex s t r~cture  W . e s  petroleum prospecting more Atff'i- 

cult but the strucSurnl similarity to  -the productive Alberta foot- 

hills excites the imaCl;imtian. A variety of structurd. t m p s  m y  

exist. No t e s t  wells have been drilled i n  this section. 

Brooks R q  province 

R+,rolem possibilities within this province are ~ o t  very 

encouragiw because of the con?plex structure. Possible reservoir 

beds are e-sed, and older rocl;s that rimy underlie this imvince 

include schists, slates, arg i l l i t e s ,  and limestone. 

Ike expsed Usburne Ifmestone has a strong fetid odor arad 

occa~ional t r a c e s  of petrolelm residues. Outcrop sas_c,les of lime- 

stom and d o l d t e  have a porosity of as mch as 13 -prcent, but  

penne&5%llity is low.  

TJb tests have beer, dri l led i n  th i s  province. 
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Introduction 

This axaotated bibliography has been prepred t o  mcor.pany 

the  prececiilq: report on the  geoloqy of possible pe t ro l em ~ r o v i n c e s  

i n  Alaska. It includes dl reports of the GeolopJcal Survey which 

d e a l  ~ 5 t h  petroleum and 012. s h ~ J e  in Alazka and which wen? published 

before January 1, 1.956. A f e w  rcpfis which do not deal with ;petso- 

l e m  or o i l  shale are included because they embody discussions of 

the general geology of areas roc!.s loom t o  be pe tml i fe rous  

i n  other  places are present o r  heca~se they deal with t5e  g e n e r ~ l  

@?olo~r  of arecrs i n  w3Lch the:- h8s been activity i n  recent > ~ a r s .  

The Geolo,$caL Survey cron time t o  t i m e  places i n  open P i le  

pmliminnr:~ reports, most of wnich w i l l  be superseded by tomd 

.publications. These prell-minarp repods are not l i s t e d  i n  t h i s  

b i b l i o p p ~ h y .  They are available f o r  consultat ion i n  the Geoloficd. 

Sww?y Library i n  Washin@on, D. C. Those not dealfw; ~ I t h  r~orth- 

err- Alasira are a l so  on file at  Geolociccll S ? m y  of f i ce s  i n  

Anchor-, College, and Juneeu, Alnslca; U s  Angeler;, & d o  Park, 

and San Francisco, California; Dznver, Colorado; Salt Lake City, 

Utah; Spokane, Washin~ton; and i n  the  o f f i ce  of the  Alaska Terri- 

t o r i a l  D e p b n t  of P!nee i n  Juneau. 



r- - 
P3ou-k 250 in-formal reports  & d i n g  s.pecifically ~ 5 t h  p t m -  

le7m pssi'nili-tres i n  Alzs~a cover the  res-iL3s of exp?,oratiom 

i n  Faval .Wtrole~m Reseme No. 4 mi! adjacent public lanc?s i n  

northern. Alaska. They include reports on areal. @olop:?, s t r a t i -  

gra?hy, p a l e o ~ t o l o ~ ,  pet,rolos,y and petropaphy, sedimnt.ation, 

well-core a.lalysfs, mld nore than 100 p!~otogeologic c p s .  The 

IMat oil f ie ld  and the Gubik md Barrow gas fiela6 are i n  the 

area anscribed . 
Titles of reparts pubU.shed 'by or@~izations other  Shm the  

Geological Survey may be found i n  "3ibliography of North American 

&olor.y," which anpears as 1J. S. Geological Survey Bulletins 746, 

747, 323, 337, 9 3 ,  9 3  852, 95d, w?, P17, 335, and 1025. Ref - 
erezlces are l i ~ t k d  .primarily by type of rep0l.t within each 

ca t egoq ,  by nmber Ff rr numbered series, o r  by date of release. 

Annual Reports 

(1) %lrteenth, 1391-9. Part I1 contains: Gecond expe&Ltion 
%O fbWt ?.. 'Ill?? In 1391, by I. C. Russell, p. 1-91. 139. R ~ I I  
of o i l  seepwe reportec? on p. 91. 

A general account of early exploration i n  the fELalaspina area 

includes a few br i e f  notes on the  geolo,yf of the Chaix ~ r d  .Samvar 

(2)  Seventeenth, 1395-?6. Part 1 contains: Report on coal  and 
l i ~ n l t e  of I~LF..Z.A, iy W. 9. Dd.1,  p. 763-33 .  13%. References t o  
pe+,rolem and p s e i b l y  petrolifemus roc!: on p. 739, tjld-il?, 

*- . 

Coal md petroleum arc reported near K a t m a i  Bay. T a s d t e  

,,-, (see also Bul le t in  316, 9. 132) f r o m  northern Alaska i s  noted. 



r- 

(3) Yineteenth, 139-1-392. Part  VI (continued) . Mneral re- --- 
sources of t3e rc--ce States, 1~97, noanetall lc products, except 
coaL mri co1<e. Contains: Ptroleun, by F.  J i .  Oiiphant, p. 1-36, 
1 .  Feference t o  pe+,rolea  i n  K~as:rs on p. ll.3. 

( b )  T%ntieth, 139r')-13?9. Part V I  (continued) . 14inera;l 
resources 3i ; ie I!aited States, li:iZ. nonnctaLLic products, except 
coal anci cor,e. Co2tcins: Petroleum, by F. M. OLi9hmt, p. 1-232. 
ld?g. R f e ~ n c e  t o  wt-rolclm i n  JLas-:a on p. 123. 

( 6 )  . Par t  TJII contains: A reconnsiasmce 
of a 2 n d  of P incc  '9'illim Fround and the Copper River district, R l a ~ ! ~ a ,  - - 

ir_ 13:?~i, b:,r F. C. LSc l~~ j c l e~ ,  2. _ ?41-1&23. 1 3 .  Reference to petroleum ' 

on y. 423. 

W~y-"v-f irst , 139-1930. Part 1'1 (continued). Kine r r l  (7) ---2b2 

resources 0,' t'la ;; .:-,cc? States, 1--?PC?, nox~.lctrrUic products, excent 
coal arld co -c. ConSains: Pe-h-cle~m, by F. 11. Oliphmt, p. l-2:?, 
191. R-ferexce 50 petrolcw~ i r r  PJac;:a on p. 167. 

(3) Wcrtv-seconc?, 1?39-?-301. Pa* I11 contains: The card. 
-,A- 

resources oi '  il-:.~:.~, y r  A, I!. 1:roo'cs, p. 515-571. 192. Feferences 
to  pet-roleun on 2. 5k2, 571. 

I Feferences ( 3  - 3 )  co%tzin brief notes on reported petrolem 

occ?mnces w-2 on an unsuccessful development attempt i n  the Cook 
, 

Inlet  area. 

(9) M E ~ S  artd descriptions of router; of e q l o r a t i o r ,  i n  Alacka i n  - 1838, wi th  .. <:::c.i-c.~ ~t ;"om.?ion c c ~ c e r ? ~ n , ~  t:!e o r .  Cg:!.tai.ns: .-- - .- -- -.- 
:. .!c cons': :P:.-c!~,. I,:= C: ::c,L ::o ;%i:.:ce ; I l l l ix~" % ~ i d . ,  ii:; 3. rJ . R l d r i I g e  , 

(10) The ,yolocy and mineral resources of a portion of the Co-ger - - 
River ciist?-ict, .!'LC:: n ,>;: J C. ?c:--?.r'~~r mii. A. C. S : x ~ c e ~ .  .L?;L. ---.- 9 
-''-L z:. " ' C " - ' ~ C ~  LC Y~:;To~&~xI on p. ,C. 

References (3 - 10) briefly mention the occurrence an6 geologic 

setting of o i l  seepaps near ?Catalla an6 Yakataga. 
,- 



Mineral R ~ s o ~ c e s  of Yhe 3nlted ?taws 

(u) CQlenW year 1:?3C?. Contains: Petroleum, by F. u. OlipF-~if:t, 
p. 5 3 - 6 2 7 .  S--v-. Ee"~>?ce  to _~etso.'Le-~m in Alss:ra on 1). $37. 

(12) Calendar year 1971. -- F ~ t r R c t :  me pmduction of petroleum 
i n  191, by F . - . C ,ly!!~~l:. LYJ2. Reference t o  petrolem i n  Alaska 
on p, 292 (not  in boun.2 volume. ) 

(14) Calendar year --- 193. Ccntains: ?etroleum, by F. I:. Oliphant, 
p. 635-7137 L , ~  .,. T: f e l ~ ~ r , c c s  to p e t r o l c ~ ~  in Alaska or, p. 69-3-6.c. 

(16) C d e ~ d a r  par  l?.JT, PRtr II - Nometall ic prod.~c+,s. Contains: - 3 - -- 
P e t ~ o l r ? ~ , ,  ', - . ". 2fA;?, J , ",- -'-I , . L,** . r ~ t c r e ~ ~ ~ ?  :ri :?'-,roIern 
in Alaska on p. 413. 

(15) C<dcndar yew 191-1, "art, I1 2 PTormetds. Contcins: Petro- 
leum, by P. ?.;J,  :,. 3:.-%,;. :-z~ix?. - - ,-,-,- , - XI: to netrcLc1.m i:i 

(19) 1914, Part 11 - i!o=taJ_s. Contains: Petroletm, by J. D. 
d 7 - . , ? >  ;. , . ? -. "rence $0 ~ctroleum i n  KLE.; :a on ?Tt?rt:~rop, : . ' - 

(20) 1915, Parti I1 - T J r m t d s .  Contains: Petmle%m, by 
r - r- 

P 

J. D. ?Torkltrc;:>, 2. 3 J ,  ( 13. . - L . Referonce to petroleum in Al:l..s%a 

(21) 1.916, Brt II - ~oncletals. Contains: Petmlem, by S. D. 
-. NortLwp, p. p'!T-: ;5. 1L.C: . ?ic.-encc t o  petrolem i n  Alas:% on 

(22) 1917, Par t  I1 - IJoamtd8. Contaizls: Petroleum, by J. D. 
l$orkhrop, p. 0!_3-:-91. "e':'!>~nce t o  petroleum In Alaska on 
p. c49. 



References (U - 22) are ninerril  resoin-en reports which contain 

brief notes on repo&ed petrelelm occurrences a t  I';stal_la, Yakataca, 

on the Alas:<a Pednsda, and in 110Tthem ALaGka, and on 6?evelopnents 

in tlie 3i~~~taU.a field up to 19x7, Most information bas been abs%ract- 

ed. from ot'ler GcoLogical Survey repofis. 

Professional Papers 

(23) 64. me Y d . u t ~ t  Say region, Alrrs:ra, by R. S. ~ a r r  and 
B. S. @ u t l z .  1 .  1.13 p. 3 e f c ~ n c e  to petrolem. ac t tv i ty  on 

C l a i m 3  were staked near Y & u t ~ t  9ay, but no petroleum indica- 

tions r e r e  found md no dxl - l l in~;  was done. 

(2b) 9, The Canning  Rives rezion, norkkerq Alaska ,  by 
E. de K. Lc.f.':'inpell. 191:). 251 3 .  _R~fere.nce to petroleum on 

011 s e e m c s  at Cape Simpson are described m r s  of others 

on the Arctic coast are reptx-ted. 

(25)  z. Areal. geology of Alaska, by P. S. Smith. 1939. 
100 p. R~Tcrences to petroleum m1c? 021 shale on p. 50, 69. 

Lower Cretaceous o i l  sWe and petroLiferous seepwes in northern 

Alaska are mentioned. The occurrence of oil seepages in the K a t U  

district is noted. 

(26) s. The central  K u s k o A ~  =&on, Alaska, by W, M. Cdy, 
R e  E. Wallzcte, J. M. Zoare, a d  E. J, Webber. 15,$5. 1 2  p. 

Gives stratiLgraphic data an bed.&& rocks ranging in age from early 

gwleozoic to Recent, incluidng 55,000 - 93,000 feet of mixed volcauic 

an8 marfne sed-tmentasy rocks mst of *lch are of Cretaceous age. Most 

of these seUmntaqr  rocks are rmywacke and shale. Structural fea- 

tures are described m d  +,heir relationship t o  recional tectonic ele- 
/- 

w z t s  are dLscus~er!. Petrole?rm possibilities ~ 1 v 3  not c?lscusacd, 



(q) - 225. Contributions t o  econon-Ac geology, 193 .  Contcrins: 
Petroleum L'-clds of Naeka and +,he ?~rii l~:  ?iver coE\;I. f:eL(Is, b y  
G. C, !!&in, p. 365-3 -.2. 1934. References to petroleum on p. 365- 
371, 37t-3.2. 

Pre1Mriar-y to B u l l e t i n  :-'5O. 

(28) 253. me petro!.em fielrls of the Pacific coast of Alaake., - 
with an account of the  3crinc: F i v e r  c o d  deposits ,  by G. C. b h r t i n .  
195. . References to petroleuu and to petroleum-bearing ayxas 
on p. 9-27) 36-53. 

Contains geologic maps of h n t n l l a  and Iniakin  Peninsula meas. 

Formation names are applfed. Records of u e l l a  in In i sk in  Peninsula 

art2 Y-W- d5str ic ta are quoted. The pmcence of oil stews and 

the results of tests of pet.mleuu samples &re reported. Applicable 

(29) a. Report on pso~ress of i n w s t f  gations of & n e r d  
resourses o ' Alaska in l.,%'+. C o c t ~ d n ~  : :Totes on the ~ t m l e l ~ ~  f j e l b  
of N+rs':a, uy G. C, ,%rtin, . 2 - 3 9  1 9 5 .  

The EC~.ltaUa, Iniskin Peninsula, and Bmatak d i s t r i c t s  am? d e ~ c r i b e ~  

briefly. Iie-mrts of ~ e t r o l e w r !  sec,pqes Ln other  areas are notec?. 

(30)  - 234. Report on proyrecs of: investigntions of nLnera.1 
resources o: Alaska in 1'935. Contoins: The mining inCus+,ry i n  1935, 
by A. 5. ~mo::s, p. $4. 19x.  Zs:femnce +a petmlewq on p, 3. 

Current developments a t  Katalla and on t h e  Alaska Peninsula are 

noted. 

(31) - 314. Report on proyress of invest2,p:ations of mineral 
resources o .  Alaska i n  l??i;. CotlL%lr_s: ?art I), Fecor.na5-ssmce on the 
Dxcifie coast, f s m  Yalcu+,at to Usck P:lve?, by Eliot Bl%;:welder, 

> * p. -2 -23 .  1 .  RePemnce t o  ~e.tm1cur.e act iv i ty  on p. 27. 

m e  rrtrtking of oil claims, wr;! tbe:Lr tlbandonnent, east of Yakutet 

are noted. 



(32) - . Contains: Park E, Petroleum a t  C ~ n t ~ m l l e r  Bay, by 
G .  C. a b r t i n ,  p. $3-1133. l',w3'j'. 

(33) - 335. C c o l o p ~  minerd. resources of the Controller R R ; ~  
region, AL;is-:a, 3y G. C. Fbrtin. 1Wj. 14i 7 .  p. 1-65 &a3 with 
general subjects and m~iorm2. geolom. p. U2-130 discuss the 
E;staLla oil f i e ld .  

R a s  topographic and geologic maps. Gives data on the  h i s tory  

of exploration and d e v e l o p n t  of the =@on md on climate, harbors, 

and possible railway roixtes. The stratigmpkry i a  discussed in d e t a i l  

with lists of f o s s i l s  and measured sections.  Tertiary mcl:s are sub- 

divided i n t o  Mstalls, Sillwater, Kushtaka, and Tokun formations. 

Presents d e t a i l s  of structure arrd conclusions as t o  regional hfstory,  

Tire results of all ervailable =alyses and tests of' o i l  f r o m  the  KataUa 

and Yakate@ fieldG are presented i n  tabular form. Contains bibl io-  

gmphy of parpers on the coal and petroleum of Alaska. 

(34) - 345. ~ i n e r d  resources of b e k a ,  report on progress of 
i n v e s t i p t i u ~ x s  i n  lrXi.  Part A contains: The riistribu%ion of mineral 
mscrurces i n  Alaska,  by A. 8.  Brooks ,  p. 13-29. lpj, R ferences to 
petroleum on p. 20, 23-26, 29. 

Sane information from earlier reports is repeated. ., 

(35) - . Part A, contains: The drxinp; industry i n  lgO'j', by 
A. A. B m i r s ,  p. 30-53. 1?3i. Reference t o  petroleum on p. 52. 

W k  of etctivity i n  petmleum development is noted. 

(36) z. Mncrs l  resources of Alaska, report on progress of 
investigations in 19i)'.:. ?art A cont&ns: The mining indust ry  Ln 
194, by A. H. Brooks, T). 21-62. 9 .  Reference t o  petroleum on 
p. 61-6'2. 

Production from the Kstal le  f i e l d  and occurrences of pe t ro l i -  

femus materials i n  northern Alaska and om the Alaska P e d n s a e  
,*-. 

are noted, 



(37) - . Part C cou-bains: J l in?rsl  resources of sauthwectc,m 
Aleska, by FT. W. Atwood, p. 10.)-122. l'yY351. 

(3cJ) .-- 394. Pq,xrc on  t h e  c o ~ s e ~ ~ a t i o n  of xnincral resauces 
( , r ~ ~ 3 ' i ~ t @ d  -I"OIP, rep& of the g--tiomL Consenpat,ion Coci~Lsslol, 
n ~~e5r~.ary,  1~9). Contains: 1kncsa.l. scsocccs of Ales n ,  p. 172- 
2'7. includes Petroleum, 3y C. C .  ! h e i n ,  1.1. 1 ;9-350. lyJ?. 

Four pmducia~, or gromlsinq petsolcum asem in Alaska are listed. 

( 3 )  g. H i n e r d  resources of Al~:s-:a, report on I)PO~T.PSS of 
invest;;p;atio:ls i n  1 9 9 .  PL?~ E contain:: Outline of t e  ~ e o l o c y  and 
~ A n c d l  xsowccr: of' t5e IZim:lc tmc: Cia:;: W.es region, b:- ?. C. 
Jsart5.n and I'. J. Katz, p. 179-2X). 1913. 

(!LO) u3. Tec~nne.iss.mce of the gecZo;;y & ~ d  ml- re1  resources - of Prince b . i l i a r r .  Sou~d,  mas':^, by IT. S. Gran+, anu D. F. qF!:~ins. 
191 >. ,3 p. Reference t o  -petrolem on p. ' I ? .  

(b1) - 4-67. Geology minerd. rcso~rces of par'us of the ~ ~ a a k a  
R?ninculs, uy W. W. Atwood. L?U. 137 7 .  R ference t o  petro1eu.n 
on p. 23, y;, 123-121;. 

Bnin~i-f ia i:erit& d i s t r i c 5 s  are a-bstracted o r  quoted frox carlier 

(42) - WC. M i n e r d  resources of Alaska, report on pro!,ri-ess of 
i n ~ s . t ; . i ~ ~ t - . ; ~ - s  i n  19112. Conta i r?~:  Par% B, the minins S.nclus2r:r i n  

. - l 3 l d ,  ty A. A,. "rooks, p. 23-42. 19U. 3. fererce to ,%tmlem on 
P. k .  

Yew t?evelopment in the KaWla district is noted. 

(43) 435. A r.eolo$c recomaissaricr of %he Iliw-'10. segion, 
Alaska, C .  C. Yeirz and 7.'. ,J.  i<aC,z. 1 .  lsi p. 2 Terence 
to .petrole7m on p. U3, LL,, 2 k ; - ~ ~ 4 .  

A general descrigtfon of the  regional ~ e o l o ~ r ;  no s ~ c c Z E L ; ~ .  em- 



I (u) 523. IUner~d. resources of Alr.ska, report on progress of - 
invectigationc i n  l3U. Part, A conhins :  %e ~ i n i n g  industry i n  
lgll, by A ,  I i .  Srod:s, 1). 17-4!:, 1912. R ferences t o  pe t ro lem on 
p. 17, h3-44. 

Current develop%en+,s i n  the K a t a l L a  f i e l d  are noted. 
& 

(45) 536. me Noatak - Kobuk region, Alaska, by P. S. Smith. 
1%3. 6 Reference "l p ~ s i S l e  o i l  shek  on p. 153. 

A p n e M  description of the  re@onal. geolo@;y. A fpologic 

(4.6) - 54.2. P!nerd. resources of Alp-ska, report on p r o p s 8  of 
lnvestigat:'.or:s i n  1912. Pnrt A contRinc: The mining indmt ry  i n  
1312 937 A. 1-i. Rrooks, p. 1;-51. 1913. R ferences t o  petroleum on 
p. 14, 51. 

Current d-evelopmente i n  the  KatUa f i e l d  are noted. 

(4'7) E. yjr9nem.l resowces of Alaska, report on p r o p s s  of 
investigatlo!ls i n  1%;. Part A contains: The rdnernl. deposi~s of 
Almce,  3y A. H. Brooks, p. 1~44. 19111. Iicferences t o  .petrolelm 
on p. 21-22, 24, b. 

3 e  locations of the E;ate,l.la, Yakataga, Iniskin Pminsula, and 

Cold ( ~ u a l e )  Bay dis+,ricte and the occurrence of a petroleum seepape 

near .%2th Ray (Cape simpson) on tbe Arctic coast  are! noted. 

(45) - . Part A contains: %e Al~skan mining industry i n  
1913, by A. I?. Brooks, p. !45-74, l a 4 .  Teferences t o  petroleum on 
P. u, 73-74. 

Current d e v e l o p n t s  i n  the &.taUa f i e l d  are noted. 

(49) - . Contains: Part E, ~ n e ~  deposits of the  Wataga 
d i e t r i c t ,  by A. G. Paddren p. ll9-153. 1914. References t o  
petroleum seepages on p. 1L3-147. 

A general d.escription of the  r eeond .  peology. Petroleum 

seepsp;es described and ststkin< a c t i v i t y  i n  1837 is  noted. 

( 5 0 )  - 6 .  RLneral ~ s o u r c e c  of Alaska, report on progress of 
investifat:-ons i n  1915. Part A c o ~ t a i n s :  The Alaskan ~ i n i r r g  industry 
in I:??-5, by A. 3. Brooks, p. 36-71. 6 .  Reference t o  petroleum 
on p. 32. 

/ - Continued production 8.t KstaUa and a report of an oil seepwe 



(51) 666. ffineral resources of Alaska, =post on pm ;nss of 
i n v e s t i g a t i o : ~  i n  1916. P::= A con-t;xi.ns : 'J.3c: Nns!:an d-dny, i n d ~ s -  
t ry  i n  1.316, by A. TI. E3roo.-s, p. U-62. 1!2l i .  Fefe-rcnces to petro- 
l c l a  on p. 13, 3.-4j. 

Reports of petroleum seedpages mi! ot ex-plomtion and ctevelogmnt 

ir! !mown pe t ro l i femus  areas are surmarized. 

(52) - 666. Our miners supplies. Contains: Par t  P, ~ l a s i ~ a ' s  
mineral, supgaes, by A. 9. Bmol-s, p. 69-132. 1919. Reference to 
petroleum on p. 101. 

Petroleum occurrences developments i n  the ht&la f ie ld  are 

noted. 

(53) 663. The Pklcniaa - Susitna regioo, Alaska, by Tneodox-e 
mapin. I .  67 p. 

A discussion of the  general geology of the region. Petroleum 

poss ib i l i t i e s  are rrot ~ e z t i o n e ~ .  me socks of the area include 

sediaentary rocks of Jurassic qy which hlce correlated Kith similar 

r o c k s  in the  Cook I n l e t  region. 

(54) - 6 9 .  Nineral r e s o c c e s  of Alaska, report on pro,gress of 
inves t imt ionc  i n  1317. Part A contains: The Alaskan pin5nlr, 

indus tn  in 1917, by C. C. !.krtTn, p. U-42. 31;51,;. Ee:crcr.ces 
t o  pe+,roleum on p. U., 27. 

C m n t  developrents i n  the  Katalla f i e l d  are noted. 

(55) 712. Mineral resources of Alaslca, report on prorjess of 
investigations in 191 #. Cootoins : Part  A ,  me Uasi<an minix 
inemtry in 191-1, by C-. C. ?tzrt,in, p. 1-52. 1 .  References t o  
petroletm on p. ll, 26-r, 

Reports of pmduction i n  the  ICatalls field. and of exploration on 

the Alacka PenlneuLa are given. D . ~ . i l l i n c - i n  c rys ta l l ine  rocks near 

P.Jm and i n t e r e s t  i n  the  discovery of inflanogble sas i n  mrampa 

new Sevard also are noted, 

(56 )  - . Contains: Par t  G, Minin~: in northwest.ern tdaska, 
by S. H. Ca%csrt, p. 135-193. 1 .  Peference to  o i l  pros,mctl 
on p. 156-1T. 

mll?.qy 5n crystal3,ine so&s near Hme i s  described. 



Rpfcr-ncc 5 s  r?<c -$Q kncnvq ?,nd ?-nor+,cfis o i l  cr f?r ccrnr fson? 

Adrm.ira1.t~ 1sla.tld (southeastern /\les;ra ) t o  S . i t L1  nay ( ~ e p  Ftnpson on 

the Arctic coast). 

(55) - . Pa* A contains: The Alaskan lnining infiustry in 
1313, -QV A. I!. D m k s  anci C. C. %rtin, p. 5:;-9. 1921. Fcf'ercnces 
to petralc-..n\ on p. 61, 75-77. 

C l - ~ ~ r b  - 2mcluction (!iat&l-a ficld) and earlier exnlorntosy 

3-r: l l i n q  a-r~ noted. 

Previously published information on the geology &.d o c c m n c e  

of petroleum in the K a U a ,  ?drata@i, Alaska Peninsula, ~ n d  C P , ~  

Sinpaor, areas is s-mmsized sac?, in some instmccs, ex-pm.dcd upn. 

me h3-stov of d . e v e l o p n t s  in the Katalla field 9s pxsent;ed in 

t3etaAl. Reports of petmlem indications in vaxious ,past:; of Alcsi.:a, 

of the s t e i n s  of oil claims, and of unsuccccsf~d prospecting me 

(60) 722. Pinera1 resowces of Alaska, report on progwsas of - 
investi,pt : o ~ s  i n 3.~20. Contains: Part A,  %e Nackm ni.n.irq 
ind11~t1-y i n  l"0, b:.~ A. H. J3rooks, p. 1-74. 192. References to 
petrol~um on p. 11, 31-33. 

Production fram the Katalla field and unsuccessArl drilling 

n e w  Atzchomge are notea. Gtatistics on leasinq and applications 

f o r  ail  prospect^ are prese~ted.  



r - (61) - . Contalm: Part D, Geoloy,y of' t he  v i c in i ty  of 'J.weanl 
my, Cook 1-~let , by F. Y7. 1YZ $+fit, p. li:J.-lh:?. l;P2. 

(62)  m. EfLneral resources of Alaska, report on propss of 
invesC,igaticns :in l C P - 1 .  Contolns: Part A, The f i s s k a q  minin? 
inc?ustry i n  lilQ1, by A. H. ?m!-.s, p. 1-5J. lL)23, References 
t o  ytrolem on p. 1, 13-19, 

S~rmnarizes federal md private investigetions and ac t iv i t ies .  

(63) - . ConWns: Part C. Recent investigations of petro- 
I leum in Alw~:n. Cold my d i s t r i c t ,  by Z, R. Cspps, p. 71-U.6. 1923, 

The Cold (hale)  my d i s t r i c t  is defined and earlier applicable 

reports  re reviewed briefly. A Lgeologic map, l ists of fossils, 

stratigraphic sections are psesented. Sedimentary rocks of 

WdELc and Vpwr Jurassic arJ- i n  the area are divided into the 

Kid.@., Shelikof, and. ?Jakne!c f o m t i o n s ,  w N c h  aggregate a t  least 

10,093 feet i n  thickness. The Bear Creel.,, Sahon Creek, Xialargvik 

(vide) B y ,  arc? U.qshik Creek anticlines are described, ' ke  h i ~ h e s t  

part of the Usashik Creek ant icl ine is ]inawn as the Pearl Creek dome. 

The locations of knam oil s e e w s  a?ad of wells i n  the area are 

plotted on the pologfc map. 

(64) - , Contains: ?art C, R..cerzt investigations of petro- 
leum in A1w:ca. me I,:is!cin 3ay &strict, by F. :I. Moffit, p, U7- 
1 .  193. 

( 6 5 )  - . Contains: Part C, Recent invwtigat ions of petro- 
leum i n  Alaslia. A pe%role3an seeme near hchoraqe, by A. H. i3raok8, 
p. 3 3 - 3 3 .  1 9 2 .  

P, petroleum seep= about a pile southwest of Anchor* i s  

described and results of exmination of a s8mpl.e of the o i l  are 

presented. 



(6) - . Contains: Par t  C ,  Feccnt; favesti,o;utio~.'.s of pctro- 
leum In Us ' ra .  A s u p f i e d  p e t r o l e u m  seepage i n  +he Nenmc coal 
field, by C. C. %;zArt:n, g. 13( -1q. 152 j. 

A biturminotu; & ~ ~ i t  near Healy Creek i n  the Menana c o d  field 

i s  detemined t o  be coal tar rather  than a petroleum =siche as 

originally -~eporteii t o  the Survey. h o t h e r  reported in&cetion of 

petrolem in the area is noted, but not evaluated. 

(h) z. Mineral resources of Alaska, report on pro:r@so of 
inveskigatLor,s in 1,=. Contains: Part  A, the A l a s k a n  rininy; 
inCustry in J.%, by A. ~ i .   rooks md S. I?. Czpps, p. 1-56. 1924. 
References t o  petroleum on p. 3, 20-22. 

With- of Naval Petroleum Rcscrw! 130. 4 in nost;hern Alaska 

a d  exploration and deve lop ra t  i n  the KmateLk and Katalla d i s t r i c t s  

are noted. 

(a) - . Contains: Part; D, The Cold Bay - Chi@k d i s t r i c t ,  
Alaska, by V. R. ~%ta and A. A. 3 k e r .  p. 151-213. 1:?24. 

h ? s e n t s  the r e su l t s  of a r e ~ i o n a l  reconnaissmce s%udy of the 

area between Cold (Puale) Bay a?d Chignik, a regional @olo@c map, 

and four norc detailed maps.of pasts of the area i n  which either 

.petroleum seepages o r  possible favorable structures are present. 

The stratigraphy of the  M~sozoic roclrs of the area, including sone 

lists of fossils, is  described. Pqajor an- t ic lbcs ,  including those 

f rom w'dch no petroleum indications have been reprted, are described. 

(69) E. A recoMaiosance of the  Point Barrow region, Alaska, 
by Sichey W. '1. Foran, and Jams Gilluly. 1325. 33 p. 

(70) ' - 773. Mj-neral resources of Alaska, report on p r o p s s  of 
f nvestigations in 1923. Part  A, contains: fiasica's &:ler:d resouwes 
and prochction, 1323, by A. E. Brooks, p. 1-52. 1 9 5 .  References t o  
petroleum on p. 4-5, 34-32. 

C m n t  exploration atld de~mlo-pnent are noted. 



(71) - . Contains: 9, P.tmlem on Klst."s. T'ex:'.nrsL~: 
KnereiL resources of the Xrsnisha'r. 7f:y w,;l_on, oy ."l. F. :'?t'ler, p. 153- 
131. L%>. 

Has ~ e o l o g i c  n?p. S t ~ ~ c t ~ m  a n 2  s t ~ a t i ~ g n p h y  of F9 sozoic roc:,-s 

are described. Re-ported occux-rence oT oil scenages at two lo~~alities 

( 7 2 )  - . Contains: Part C, P.:troleu~ on A1.asl.a Peninsula: 
me Cold Bay - K R W  d28trLct, by W. R. S i t h ,  p. 123-%CY(. 1 9 5 .  

Eas ~~~~~~~c map. Ikscri_ntions of a ',m.ct;.ms, s",rr?t2grn;jhy, 

and @s seeyaqes, m e  l i s t s  cf fossil-s are presented. 

(73) - . Contaitls: ?fir-? D, P , tmlew~ on Airs:-a Peninsula: 
The ovtlook for pctroleun near Chignil.:, by G. C . Elast;in, p. %'J:i-213. 
l T 5 .  

Has t ~ o l o q ~ c  mF. CencmiL po1of-y is discussed briefly. TIE 

o~rtf,loo!c fo r  f 5-nding conncrcic~ZLy signif :cant mounts of p t r a l e u m  

in considered poor. 

(74) , - 776. The &sozoic s t r a t i p p t l y  of fiaska, by G. C. bbst in .  
1925. 4 3  i' . 

Dlscussior? of ~trati;;raghy, with l i s ts  of f0r.siI.s a?d. s%rcti- 

grar~h-9.c sections. Petrolem is n c t  d2scusscd s ;xc iS icd ly ,  

All production w from t ? r e  3:atalle & s t r i c t .  W i l l i n ?  on t he  

Pearl Ceek dome i n  the Kanata2 d i ~ t r l c t  wns continued, w'rth shm- 

ings of o i l  i q  both of the two w e l l s .  I n v e s t i @ t i o n s  I n  Nmdl Petro- 

leum Reserve FJo. 4 W e r e  continued. 



,--, 

(‘76) - . Part C ,  contains: Ceo~o& md o i l  developments of 
the Cold Bay dis t r ic t ,  by W. 9 .  SrAth, p, 63- 23. 1:QG. 

Presents lists of fossils, stratigtqWLc sections, and struc- 

tu re  contour map of @olnon Creek - Bear Creek anticline. Several. 

previously unreported petroleum seepages rrre nectioned. The results 

of t es t s  of mzples of residue from Day md of petroleum %ram 

a see,-@ on t h e  klgashik Creek ant icl ine are quoted. The area north 

of Bechami k k e  is considered unfavorable for the occurrence of o i l .  

(n) - . Contains: P m t  E ,  S- of recent surveys  i n  
Elorthem ALasJca, by P. S. ;Smith, J. 33. bkrtie, Jr., and W. T. Foran, 
p 6 .  ic)26. 

Preliminary ta Bulletin 615. 

(73) - 7339. The Iniskin - Chinitna Peninsula and the Snqq Harbor 
d i ~ t r i c t ,  PLwka, by F. H.  1.loCfFt. lF{. p(l ?. 

IXas geologic maps and correlation table of Jurassic sedimentary 

rocks of ALrsska. Stratigraphic sections and lists of foss i l s  are 

included in the descriptions of M~3sozoic rocks. Major structural  

features of the Ixiiskfn Bninsula are t h e  Po- Creek aa8 Fltz 

Creek antfclines and several  faul ts .  Eats on developent work i n  

the area and on o i l  seepages rue e v e n .  Possibi l i t ies  for finding 

petroleum i n  commercial quantit ies north of Chinitna Bay cule considered 

poorer than south of the bay. 

(79) - 7 9 .  Kinera1 resources of Masks,  remrt on progress of 
investigations i n  13Z!$. Part A, contains: Eliaeral industry of Alaska 
i n  1T5, by P. Ii. IMoffit, p. 1-39. 197. Reference t o  petroleum on 
p. 3t-33. 

Act iv i ty  in the  Fa-, Kanatak, and Yakataga ddstrlcts,  i n  

?lavaf. Petroleum Reserve no. 4, and near Anchorage is noted. 



(.;o) - . I)art C, conw-ns: Geolog2c i n w ? s t i ~ a t i o n s  i n  north- 
ern Alaska, by P. S, Smith, p. U1-.7_22, lfm. 

Preliminary t o  Bulletin 815, 

(31) 777. Mineral resources of Alaska, reprt on propress of - 
investigatZo:s i n  1 9 6 .  Part A, contains: Mineral industry of 
Alas!.& i n  IF&, by P. S.  S i t h ,  p. 1-50. 1%. R fercnce t o  
pet;rofe~m on p. 4-6-4~, 

Cursent pxduct ion  and explomtion are noted. Operations on 

the Pearl Creek d m  (fin8te.k r ~ s t r f c t )  e r e  tesninated. 

(32) - . Contains: Part C,  PeLtmin&.yy report on the ,meen- 
je!: River t l i s t r i c t ,  oy J. E. McrtTe, Jr., p.  39-L':. L9e'.l. Refer- 
Pncee t o  021 shale and to a possible p t r o l e m  seepage on p. 122-123. 

A mneral. report, with geolocic PAP. O i l  shale i s  reparted 

from the CZlrist3.a.n River valley and from the  Yukon River v a l l e y  near 

the  Pation Rfvcr, and the results of distillation t e s t s  are given. 

An ixttrerified report of an o i l  seepage on the Porcupine R i v e r  is  

noted.. 

Preliminary t o  Bulletin 315. 

(04) - . ConkLns : Part F, Geology and mineral resources of 
the  hi&.chak~~- .strict, by R. S. 151appen, 3. 161-22'1. ly?:. 

R s s  geologic map. A general report with emphasis on petroleum 

pos~ibiLities. S-dimentary rocl-.s range i n  from Late ,Tarassic to 

O,u&ternary. Lists of' f o s s i l s  a,= presented i n  discussions of the 

f o m t i o n s  recogxLzed. Possibilities f o r  t h e  occurrence of petmleum 

in comnerclal. amounts are cons9dered poor. 

(85) d10. M-ineral resources of ALaska, m p r t  on p r o ~ s s  of - 
inveatigatr'.c~rls i n  I W .  Par"" A ,  contriifis: H n e r a l  inc?r:stq~ of 
Alaelra i n  1-Q7, by P. S. $ W t h , .  p, 1-64. 1 .  R*:ferenccs to 
petroleum on p. 51;-61. 

Curren t  p ro i t~~ct ion  and ex-ploretlon are note3. A w c l l  I n  the  ?!&.R- 



( ;G) - . Contains: Pa r t  33,, TIC E~mickdnr  - SkeenJel: dLs-tr4ct 
/ -  by J. 13. tklzie, Jr. _c. j7-139. ? 1. ?*-fem~ce t o  o i L  sza le  o:? p. 122. 

A shorter  version of Gsclins~-o 3. :',n S L l e % l r ,  7 9 - C .  

( ) - -313. FQneral resources of Alaska, report on p r o ~ 6 s  of 
i n ~ ~ . $ i j p t . ' o r ~ n  in 132 . Fnr t  A ,  eo:it~Lns : 8 : -  nr.rcJ ixBtrstry of 
Nasl-xi in 1kX , , by ?. S. Sith, p. i- :2. 1930. References t o  
petlnlcrrm 02 p. 03-5:. 

Cwren t  producd"ion (~2itaLl.a field) and e q l o r a t l o n  (near Chicka- 

Loon in 3b"mus:ca ~ a U e y )  ase noted. 

(dd) 315. Geolow and mfncmd =sources of nortllwestesn Alaska, 
P. 
- 

71 by P. a. P-',h and J. JJ. Jr. 1933. 351 2. iriscussion of 
petrolem occurrences and possibiPLties, an8 of oil shale occurrences 

- 7 .  on p. ,-; 4-2'u, 3j~!~. 

Ens peologic m.p. A ~ I S Z C ~ ~ ? ~  s ~ ~ r n z i r y  of t he  resul-ts of invest:- 

mtlons in northern Alaska, e s ~ c i a l l y  in Rave3 Petrolemi Iiesemre 

FJo. 4. 'ke only provcd petrole-m seepages a t  tlle t h e  of publication 

we= at Cape Sinrpson, n e w  Snit3 Bay. Ym?r ant ic l ines  R Z  re-ported 

i n  Ilpper Crecu4ceous rocks, espclcia.Uy i n  the ~outhern part of the 

012tcmp =a of thore mds .  OF1 shale f r o m  the  base of ~ m s  Cyeta- 

ceous s e - n m  rocks o r  from underlying rocks is reported. The 

reported _presence of m a t ; e r i a l  eulalo~cn~rj t o  oil shale near the mouth 

of' the Noatalr R i v e r  is noted.. 

( 39) . Geology of the F e e  - Criscle clistrfct ,  Alasps, by 
J. B. ! b r t i e ,  Jr. 1;)_?2. 16 5 g .  ? f e r e n c e ~  t o  oil shale on p. 13- 
132, 155'. 

A gene,ml report wlth geologic rap. Rocks ex-nosed or, the Yukon 

Sever near the mouth of the Tlation River consist essentirzhly of b b c k  

bituminous shale interbefided with limestone. F m  a newby locality 

(Trout Cr.)  o i l  shale which yields 23 gallons of oil per ton of mck 

kras been sampled and tectei l .  0i1 shale is also reposted. from t h e  

vaU.ey of the Christien River. Ma%erial determfnea as ta.man3te (n 
, - 

reddisS-bm resinous m a t e r i d  w 'dch *elfis oil) is ,re-ported from 



,- (90) a. Mineral resources of Alas:=, report on probmss of 
Tnves.tistdrj.ls i n  1.29. Pa,*. A, contai:ls: 1Yocn.l in&ustqr of 
Alaska Ln l:Y?3, by P, S. a - i t h ,  p, I- 1, 1 .  Referencec t o  
petroleum on p, 73-76. 

(91) @. VLneml msources of ALaska, m p r t  on prog-ess of 
inmsti&atio-1s i n  3-99, Part A ,  con-tai:~~: EaLneraJ. indtas3'y of 
ALasT:a LJ 1930, oy P. S ,  W t h ,  p, 1- 3. 1933. References to 
-pe",soleuaz 02 p. 76-7 5. 

(92) - 336-3. Contains: Pa_* B, IJotes on the geography and 
p o l o ~ y  of l,hk.wa Rey, by J. 33. bkrtie, Jr., p. 1?1'(-135. 1333. 

A general report which cleccribes briefly fihe rocks of the 

U t u p  m y  m a ,  Lists of fossils caLlccted from rocks 09 !lkrtiasy 

a@? are given. 

(93)  .:&-A. Mineral int iustry of Alaslra in 193 and Administrative - 
report, by I . S. Smit'n, 1933. u. 1-12.'?. References t,o p t r o Z e m  
on p, 74'16. 

(9) - ?57-A. btlneral industry of Al#ka in 1932, by F. S. W t h .  
1934. p - 1 .  ReFerences to petrolem on p. 70-72, 

In refemnccs (9'3-94) cnzzrent pro4uction (KataUa field) 

explontion ( n e w  C!i~ick&l.oora in m%anueka valley) are noted. 

(35)  3640~. Mineral industry of Alaska in 1933, by P. S. Smith. 
1934. . I - ,  References to 9 tmlem on p. 74-7G. 

The destruction of the refinery at Yc~itaUa is noted. 

( )  367.-A. Waerd  industry of Alaska i n  1934, by P. S.  m t h .  - ~9_36. p. L-31-. References to -wtroleum on p. 7'?-'i9. 

Remwed in terns t  by private concerns in the Iniskin Peninsula 

and K&~3tak districts is noted. 

(9) 572. The Yukon-Tan~na recion, Alaska, by J. B, hrtie,  
Jr. 13J7. 6 p References to oil ~?za le  on p. 154, 263-264. 

A gemral report, with geologfc m p .  The 8ata on oil shale are 

repetitions of pw%iously published material. 

(39) - $30-A. Bflnersl industry of' Almka i n  1935, by P. S. Smith. 
-i - r " 1937. p. - . , . References tc petmlellm on p. 6 ,  122~~1.. 

, 
YO petrole-m was nmduced and nc ileve1op~n.t was in pmgt-ees. 



(39) z. Lexicon of %ologic ' ~ B R G  of t h e  Viited States  (21- 
,' cluding Alas .a) , Sy ?J. G. W i ~ b e f r t c ? ,  1 . Pa* 1, A-L. p. 1-121i-h; 

Pal-t 2, !b,-Z, p. 121+5-233/j. 

AT, brief description,  and s.t~atigr.ng!l:c rela+,ions of n m ~ d  

formations are given. 

(100) 897-A. Mineral industry of Mask& i n  1.336, by T. S. M t h .  
1932. p. .'--i ~ ' i .  3 femnccs t o  petroleurn on -p. 6 ,  92-94. 

Eqlo ra to ry  d r i l l i n g  ( to  2,550 feet,) on Iniskin 'Pieninsula i s  

noted. 
(103) -- 910-A. Mneral industry of Alaska Ln 1 9 3 ,  by P. S. ,Smith. 

1339, 3. - ;?ePerenc~s t o  I)~?.L,~I.CLLT on p. :1, ?\-1.'31. 

Exploration by d r i l l i - n ~ :  ( ~ n i s k i n  Peninsula) and f i e l d  cxmina- 

t i o n  ( ~ a n a t d c  d3.8ttrict) are noted. 

(102) + 017-A. Mineral industry of Alaska in 1933, by P. E. M t h .  
1939. p. L-U3. Mferences t o  ptmlc:lm on p. 3 ,  rj-Lt>~. 

'h-Il l ing on Inis'~:in TFfninsula and near Kanaw i s  noteci. Trle 

~ s u l t s  of drilliw on Iniskin Peninsula m e  given. Surface inves- 

t iga t ions  i n  the Ketalla - Ydcataga a E a  a- noted. 

Continued i i r i l l lng  on Iniskin Peninsula and near F ' a n n t a k  is 

noted. 

(104) -- 333-8. f4lneral industry of Alaska i n  1940, by P. 3. Smith. 
9 .  p. 2.-1:2. Peferences t o  petrolevm on p. 7, 35-&;. 

:To pet roLeum was produced and no e q l o r a t i o n  wss under way. 

(105) - 1016. Wishbone Hfll d f s t r i c t ,  k tan tmks  coal  f i e l d ,  &slca, 
by F. 7. f:rLqes an[? T, Go Palme. 1 .  . 110 s ~ c i f i c  mexc2on 
of petroleum. 

IIss geologic mcap md s t ra t ig raphic  and structure sections. De- 

scflbes wer 5,000 feet of nomarine sed9mentary rocks of TcxJcleuy age 

and deflnea a nex fosl~ation (Arl:ose ~ i d g e )  of probable bte Crethceous 

. The tern Rska conpJanemte i s  E'~anc?oned and the rocks f o m r l y  

c~mposiq t-t are a-escribed as t;?e 71-.nq&%a and l?ishbone fouratZo?.~. 

2 3'; 



O i l  and Gns ?I.r9:; - 
(136) 2. k o l o q y  of the bis : r in  & ~ K ~ E S ~ . R ,  Alaska, by C. E. 

Kirschner :mc? D. L. _''Inam. 12'4q 

Geologic map and structure colwruzar sections.' Short t e x t  

printed beside map. Lower, Y i C d l e ,  an& TJppes J ~ m s s i c  s e d i m e n t q  

rocks m e  described. One mJor an t tc l ine  (FS~Z creek) an6. t v o  

minor an t ic l ines  are mvped. Iiistory of o i l  exploration i n  the 

d i s t r i c t  is  summarized. Analyses of o i l  and gas f r o m  a mLl. drill- 

ed on the F i t z  Creek ant ic l ine  are prese~tefi. 

(107') - 126. Geolo~y  of the Arctic Slope of Alaska, by T. G. Pape 
and ot3err7. 1952. 3 sheets. 

0 
Geolo.~,ic n a ~  of nollct,,kem Na.si.:a west of 111-1 west lon,g+,u.de, 

trf th sections givina sf ratit.gra?hic, paleontolofy-c , a ~ d  petro@ra?hic 

information. G e 0 p 5 ~ l c a l  6a te  and Informstion on p r o s i t y  and per- 

msbi l i ty  of se~dhentcrry ~ C ' C E  a m  presented. Logs of 9 test w e l l e  

are given. Pdeor?t,olot.,ic and heavy dne r s l .  s tudies  are s-izei?. 

S t r u c t w  f e a t m s  axe described br ie f ly .  f~eologic hfstory,  x i t h  

p d e o g e o l o ~ i c  i n t e q r e t a t i o n s  , i s  &L scussed . Fom8.t"ion~ rmi:i?rx 

in age fro= bl3.ssissipp?-at- t o  Pleistocene are recognized and m ? p d .  

Many fe.vora5le oil s t ruc tures  are i r taca ted  on the  geologic and 

geophpical. maps. 



(172) - 3-37. Geolor;y of Ylzc ~o~xb'?v~sterl of the Q o b i ~ ~ s o n  
M e m t a i n s ,  ?akatar;a r i i q t , c i ~ $ ,  M-;i:;l:a b:r r). 3. 1"lller (19 prep- 
ara t ion.  j 

F T a s  ~ o l o g i c  map, structure an6 columnar sections, table of 

fos~ll identifictitions, a?d shcst  tex t .  Describes and shma graph- 

i c o . 1 1 ~  the atructcse and slretigrapfiy of o. bel% of conplexly folded 

arid falilted mcks of Tertiasy Rpe. Three forn~tions are reco@zed. 

The ma? shawa the  poc-itions or' a l l  known oil and gas seepage6 a d  

wells (uonc knom to be nro6uctivc to date) in the Yakatara dtstrict, 

(13)) - <;?I.. Tlecozoic car! Cen~zoic tectonic elements of J'dcskrt, 
by!?. G. PG;Y?-ze. 1'55. 

TectonSc PEYJ tabular s*rmmmy of geologic history. 
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