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Table 1. &aLyses of 'outcrop samples of coal beds in T. 6 S . , R. 
SZ'W., h i a t  principal meridian, near Cape Beaufort, 
A l a g k a ~ . ~ ~ ~ . - - ~ - w - s - - - - - - - - - - - - - - ~ -  In p o c k c ~  

2. Coal resources, T, 6 S., It,. 5% W., h i a t  principal 
=rid&=, Afaska--------------------------------------- ' 

19 

3. Coal reaouzces of coal w i t h  less than 10: 1 stripping - 
ragio, T. 6 S., R. 5 1  W----------------------.--------- 



surface g e o ~ ~ g i ~  mapping w a  done a-iag the S-er af 1969 in 

T. 6 S., R. 5% W., a i a t  pr inc ipa l  meridian, along the  coast of the 

Chukchi Sea from about 6 miles nezrti t o  10 mifa  south of Gape Baaufort, 

blaska. The northeast  corner of T. 6 S. is 5 mile3 southwest ef the 

abirn$ened Liz A DEWline s i t e  at Cape Beaufort (ff g, 1) and about 10 

a l e s  south-southwest of Point Lay, the nearest permanently inhabited 

cammity. The e m h i p  lies within the northern sec t ion  of the k c t i c  

Foatgif 1s phys f ographic provSnce. (Wahrhaf t i g ,  1965) . 
The area mapped cons is t s  of the onshore port ion of a norrheas t- 

treading double-gLuaging closed s p l i n e ,  informally named the L i e  A 

syncline. Mapping was concentrated mainly on t.he a rea  underlain by the 

coal-bearing Corwin Formation of Cretaceous age. Bedrock is poorly 

exposed, especially in the northern p a r t  oE the area, 'and dril l ing will 

be  requltrad eo s a t i s f a c t o r i l y  evaluate the coal resources of the  sya- 

cline. The coal-bearing rocks are exposed s u f f i c i e n t l y  w e l l  a t  three 

localf ties in the southern part of the Lf z A syncline t o  pernit a 

re,asonabLy accurate estimate of coal resaurces within .the northern third 
- af  T. 6 S. 

The land surface, which rises gradually from sea Level in the north- 

west corner of the township t o  an a l t i t u d e  of 600 or  7MS f e e t  across the 

central pa r t ,  r e f l ec t s  the more tesistant character 06 sands tone o f  the 

Kukgowruk Formarion r e l a t i v e  ro the overlying Less resistant: coal-bearing 

Corwin Formation. The general southeasterly rise o f  the land surface is 

in terrupted by a broad eastward-tr$nding b e l t  of country underlain by the 

Torok Formation which is composed mainly of  s o f t  claystones and silt- 

stoues. South of this b e l t  the terrain rbes fairly abruptly t o  altLtudes 

o f  900-1,300 feet i n  areas underlairr by rhe saads tones of the KukpawnJc . 

Formation. . . 

&ul% Creek, a r e l a t i v e l y  la rge  stream with a drainage area of 

mote than 40 square m i l e s ,  flows west and northwest across eha aar th-  

eastern p a r t  of the township. Uclkileruk Creek flows north through the 

western th i rd  of the township and has a drainage area of less than 20 

square 'miles. The lower courses oE both streams are braided, and low 





stream terraces, generally less than 5 feet above water Level, are 

present along both streams. Low beach terraces are present near the 
,P coast in  t h e  n o r t h w e s t e ~ s t  part o f  the township. These terraces 

exhib i t  the development of polygonal ground which is characteristic o f  

flat poorly drained areas underlain by permafrost. 

PBEVIOUS INVESTXG&IONS - 
Coal was first reported in the Cape Beaufort area by A. J .  Collier 

of the ~eechey, Expedition of 1826 and 1827 (Collier, 1906, p. 6) , 

Whaling s h i p s  used coal from the Corwin Bluff, which is on the coast 

about 32 miles southwest of  Cape Beaufort, during the latrer part of the - 
19th century, and an attempt was made to develop a mine in that locality 

about 1884. Some coal was mined a t  C 0 r w i . u  Bluff and shipped to Nome in 

TSBQ and 1901, Schrader (1904) of the U.S.  Geological survey visited 

Co-n Bluff in 1901, Collier (1906) mapped the geology along the coast 

md inkstigated the coal resources, ipcluding those a t  Cape Beaufort, 

in 1904. Between 1923 a d  1926, mapping was done along the Kukpowruk, 

Koleolik, and Utukok 'Rivers northeast of  .Cape'..Beaufart (Paige a'nd others, 

1925; S m i ~  and Mertie, 1930). In 1947 and 1949-53 the Geological Survey 

mapped a large area extending from Corwin Bluff to the Utukok River. The 

mapping consisted of boat traverses down ebe major r i v e r s  and foot trav- 

erses along the coast. Inland areas between the rivers were mapped on 

photographs. The type section of the Corwin Fonnatioa a& Corwfn B k f f  

was measured during that investigation (Chapman and Sable, 1960). 

In recent years, investigatious have been cmcearrated mainly on the 

coal d e p o s i t s  along the Kukpowruk River, about 40 miles northeast ' of T, 

6 S,, B. 5% W. The main interest has been in a 20-foot coal bed of proven 

coking qual i ty .  The U.S, Bureau of Mines dril led and trenched this thick 

bed on the Kukgowruk Rives (Warfield and others, 1966; Warfield and BoPep, 

.1969). In addition, the Bureau of Mines trenched and sampled coal beds 

along Kahkatak Creek, southeast of Cape Beaufort, about 3-4 miles north- 

west of T. 6 S. One o f  the coal beds, approximately 2 miles above the 

mouth o f  Kahkatak Creek, was drilled to obtain unweathered samples f o r  



canparisan with the trench sample. The Geological Survey d id  surf ace 

mapping along the Kukpowruk River i n  T. '1 S., R. 44 W.., Vmiat p r i n c i p a l  

mer%diaa, during 1966 and 1967 and made reconnaissance invest igat ions  in 

the two adjoining townships to the east (Callahan and o thers ,  1969) . 
Sadley (1969) made a comprehensive invest igat ion of the f l o r a  of the  

Cretaceous rocks of the western Arctic slope of Alaska. 

GENERAL GF;OLoGY 

The mapped, area i s  near the  trough Line of the Celvilba geosgncbirae, 

a deposr f t i  onaf bas i n  tha t  per'sis ted from ear ly  Mesozoic through ~ a i e  

Cretaceous time (Miller and others,  1959). Sedimentary rocks exposed in 

the region range in age from Jurassic to  Late Cretaceous and a r e  uncon- 

fomably over la in  by Pleistocene and Holocene s u r f i c i a l  deposits  of marine 

a d  nomarine origin.  'Stzuctufally, the region is characterized by 

i so l a t ed  broad synclines separated by pe r s i s t en t  t i g h t l y  folded o r  faulted 

ant ic l ines .  The synclines have strong relief due t o  +e r e s i s t a n t  

n a m e  of the KuLp~vruL and cowin Formations. The axial areas of the . 

ancic'liaes a r e  generally breached to  the Torok Formation, which produces - 
l i t t l e  o r  no surface r e l i e f .  T. 6 S. is. bisected by the Sea View.anti- - ' 

c l ine ,  which separates the Liz A syncline from the Sea V i e w  syncline.  

Q e .  axis 'of  the Liz A syncline crosses the northwest corner of the  town- 

ship;  the axis  of  the Sea V i e w  syncline l i e s  along the south boundary of 

&e t-hip. * The geology of the southern p a r t  of  the  township is from 

Champ aacl Sab le  (1960, p l .  8) with modifications based on l imited 

f iehd obsematioas  and improved topdgraptaic coverage. The coal-bearing 

r o d  ' i n  the Sea View syncline were remwed by erosion.. 

Stra t igraphy 

The Mesozoic rocks exposed i n  T. 6 S. a re  the  Torok and .Kukpowruk 

Fonnarions of Early Cretaceous age aad the Corwin Formation of Early and ' 

Late Crericeous age. The Kukpowruk 'and the Corwin represent  the Nanushuk 

Group i n  the western part of northern Alaska. ' 



Smiley (1969, p. 2083-2084) subdivided the Cordin Fowation a t  the 

,#-. 
type locality 'irrta three parts on the basis of f loral  record. The Lower 

part is generally equivalent to the Torok Formation. The middle part is 

carrelated with the Kukpowruk Fomation . . and the lower part of the Carwla 

Fomnatfon on the Kukpowmk River, The upper part correlates with the 

d d d l e  part of the Carwin on the Kuk~owzruk River. In T. 6 S .  thick sand- 

s tone beds mapped as Kukpowtuk Formation by Chapman and Sable (1960) 

appear to shale oug to the west, possibly in  a transition to the shale 

member of the Corwin to which it is partly equivalent. The type locality 

OF the Corwin Formation at Coruia Bluff i s  separated from T. 6 S.  by arr 
area af complek r trueture. It is impassible to trace the vario-w aexabers 

of the formation directly into the ~ a p p e d  area. Possible correlations 

discussed below are based an bieI~ologic similarity. 

Torok Formation 

The type section of the Torok Formation is at  Torok Creek and on the 

Chandler River a b o ~ t  300 miles east of  T. 6 S .  The formation underlies a 

.f- ' 
continuous lowland belt south oE the township .that extends from the - 
Pi megea River on the west  to the Utukok River on the eaa t .  The Torok 

also %, preaenr i n  many of the breached anriclines i n  the region, including 

the Sea V t e w  anticline i n  T. 6 S .  

The Torok Furmatior. is composed of  clay shale and cbaystone, 10-l5 
. pareen! s i l tstone,  and small amounts of  sandstone (chapman and Sable, 1960, 

p .  73). The beds of shale and claystone are poorly to moderately Murateti 

aud are mostly medium gray to dark gray; they are generally aoncalcareous, 

The siltstone beds are interbedded w i t h  shale. The beds are generally 

less than 6 inches thick, but some beds are as much 6 2 fear thick and 

seqwacea of beds are as much as 20 feet thick. The sandstone, which is 

interbedded with shale and s i f t s  tone, i s  generally very fine graf ned, 

dirty, and moderately to well indurated. The relat ively resistant sand- 

stone a d  s i l t s t o n e  units in the Torok Farmarion are lenticular (Chapman 

and Sable,  1960, p.  74-75) . 



The f u l l  thickness of the Torok Formation is not =posed i n  the 

region near T. 6 S.  Approximate thicknesses were computed by Chapman and 
/- -. Sab le  (1960, p. 75-76) from .incompletrl; exposed sections.  They computed 

the maximum and minimum thicknesses as 7,200 feet and 4,800 fee t .  The 
. . uppar: contact of the Torok with the Kukpowruk Foxmation fs gradational 

and in t~ r rongu ing  . 
The Torok Fonaation is equivaleae in age t o  the s i l t y  shale and 

lower sandstone members of the Corwin Form'ation at  Gorwin Bluff (Smiley, 

1969, p. 2084-2085). The upper p a r t  o f . t h e  rocks mapped as the Torok 

Formation in the. cen t ra l  p a r t  of the township are believed ro  be equivalent 

.. . - . . . W i t h i n  the general region of the report, diagaos tic megafossils are 

lacking, and most of the microfossils ident i f ied  are also found i n  the 

overzlying Kukpovruk Formation. Eowever, the stratigraphic positiou of 

the Torok Fornation, between the Fortress Mouutain and Kukpowruk Forma- 

t ions,  indicates a Late Early Cretaceous age (Chapman and Sable, 1960, p .  

77-82) . 
. . 

('-' ~ukpowruk' Fomatiod 
'( . .. . 

The type sect ion of the Kukpowruk Formation is on the Kukpowruk River 

-about 40 m i & e s  northeast of T. 6 S. The formation crops out  i n  the town- 

ship along the north and south flanks of  the Sea V i e w  anticline. The . 

sands tone and silts tone beds of the Kukpowruk Formation a re  w e l l  indurated 

and form re.ir t a t  ledges that  on a e r i a l  ph~tographs show as d i s t i n c t  

features ,  many of which are traceable for several m i l e s .  

The Kukpowntk was depos i ted  mainly under marine inshore conditions. 

Some rocks o f  a marine offshore facies are present ,  and iri the upper p a r t  

of the formation the rocks a re  t r ans i t iona l  to  a nomarine coas ta l  facies 

that reached i ts f u l l  development: i n  the lower members of the C o w i n  For- 

vlation (Chapman and Sable, 1960, p. 84). Part of this' traasirioa appears 

t o  take place l a t e r a l l y  from the south and east toward the north a d  west 

in the axea of T. 6 S. Resistant sandstone beds typica l  of the Kukpowruk 

are: present i n  the north limb of the Sea View an t i c l ine  i n  the  extreme east- 

ern  p a r t  o f  the towrtship, but they seem to become more f i n e  grained westward 

.-. across the center of the cownship. 
'L- 

. 6  



The formstion is made up of 65-80 percent interbedded shale and 

~Laysrone and 20-35 percenc thick in terbeds of sands tone, conglomeratic 
,/- sandstone, and si l tstone.  Fxposures of the formation within T. 6 S. arc 

finitsd. A sequence of racks representative of the t x a m i i f o a a l  zone is 

b a s e d  along a smaOL lagoon about 1% rrsiles west. of the towaship. These 

were mapped aa Kukpowruk Fomation by Chapman and Sable (1960, p l .  81, bu t  

they contain numerous plant remains, including a florrnle described by 

S d l a y  (1969, p. 28831 as being corre la t ive  with basal Corwin fboruEes on 

the K&powr& River. This sequence is composed of 38-40 pereant fine- to 

medium-grained sandstone interbedded with 60-70 percent dark-gray s i l t -  - 
stones. The sandstone is light brownish gray in the upper eart of the 

sequence and becomes darker in  the Lower part .  The: sandstone is  even 

bedded; individual beds range in thickness from 4 inch to  14 inches i n  

=its as much aa 30 BP 40 feet  thick. The s i l t s t o n e  weathers t o  a subdued 

l ight  gray. Other axposures,along the east f lank of the Liz A syncline 

are f i tho logica l ly  similar to  that described above. The s i l t s t o n e ,  shale, 

a d  clay st on(^ beds generally have a brownish- or olive-gray hue; beds 

higher in the Cornin Foxmation ate light gray aad weather buf f .  The 

,.-- . sands tone beds in the Kukpawaak Fopation and the t r ans i t iona l  zone' are 

darker and weather t o  less vfvid colors than the sandstone beds in the 

CQZMJU Fomation. Current r ipple  marks are cha rac te r i s t i c  in the saadstowc 

beds i n  &e upper p a r t  of the K&pew~u&. 

The thickness sf the KukpawrmEc Formation is var iab le  throughout the 

ragion. The & i c h e s a  is estimated EO be about 4,600 f e e t  in the .as tern 

part  of the township; possible rna&um and minimum thicknesses are 5,000 
* 

and 3,700 f ee t .  There is a progressive s t ra t igraphic  r i s e  aortheastar ly 

a t  the base of the formation because o f  intertonguing w i t h  the upper p a r t  

o f  the lorok Formarioa. B% though the thickness varies local ly ,  rcgional%y 

there is a northeastward thinning of the fomariaa from mare tbax 5,000 

feet in the Coke Basin, 20 miles southeast of the township, to abaue 2,000 

feet on the Ut&o& River, about 100 miles @as t-northeas t of the t o m h i p  

(Chapan and Sable, 1960, p.  96) . 



a conspicuous sandstone that is traceable on the aerial photographs 

marks the base o f  the overlying Corwin Fomarion along the south flanks 
,,- -\ of the L i z  A syncline to the northeast of T. 6 S . This sands tone trace 

disappears in set. U, but' tbe projection of the base of the Corwin at . . 
- h i s  approximate stratigraphic position is carried through by reference 

to more conthuous sandstone traces ia tho Corwia Formation. . . 
On the basis of carrellatiom of marine faunal assemblages in the 

' 

Kukpawmk Fannation with chose frcm ocher areas of northern Alaska and 

Canada, the formatian is considered to be no older than late Early Cre- 

taceous (middle and upper? ~ l b i a n )  by Chapman .md Sable  (1960, p.  98) .  

'smilep (1969, p. 2085) asa&ped a middle Albian  age to the ~ u k ~ ~ & u k  and 

its equivalent, the shale member and the coal and sandstone member o f  

the Corwin Formation. 

! 
Schrader (1904, p .  72) applied the name Corrrin series t o  coal-bearing 

rocks exposed along the coast from Wainwright to Cape Lisburne? He 

assilgned the rocks a Jurassic to Cretaceous age. Collier (1906, p .  27, 2 9 )  
, -*. 
! .  renamed the sequence near Comb Bluff the Corwin Formation, and i t  was I i 

assigned to  the Jurassic. The cornin Formation as defined by Collier 

apparently included rocks o f  the Kukpowruk Formation of recent usage in 

the Corwin Bluff-Cape Beaufort region, Chapaa and Sab le  (1960, p .  101) 

redefined the Corwin Formation to  include only the nonmarine Mesozoic 1 

rocks of the westeru PLt~tic Slope and assigned 16 an Early and Late Cye- I 

4 

taeeoua age. . . 

. The type section of  the Comin ~o&ation extends along the shoreline 

of the Chukchi Sea for about 5 miles Ln *each diiect ion from Corwin Bluff, 

which is 25 miles west of T. 6 S. The sandbtone beds i n  the CorrJin Forma- 

tion are less resis tat to weathering than those i n  the Kukpowrok and 

result i n  somewhat gentler r e l i e f  in outcrops. Hawever, r u b b l e  derived 

from the sandstone beds shows coatinuous well-defined traces on aerial 

photographs. The are- underlain by less resistant rocks are, generally 

covered by tundra, but f r o s t  heaving has locally caused bare areas of s o i l  

derived from claystone. Due to variations i n  color, the underlying strata 
can be traced through many of these soil areas. ;.& 

8 



C h a w  and Sable (1960, p. 105) divided the Corwin Formation a t  

the type Locality i n t o  seven LithoEogic members that, i n  descending order, 
:? 

ate: (1) upper sands tone member, 4,141 feet thick; (2) bentoni t ic  c lay 

d e r ,  2,767 feet thick; (3) coagleme=ata meder, 635 feet thick; 

(4) coal a d  s d s  tone member, 1,407 feet thick; ( 5 )  shafe member, 1,238 

feat thick; (6) lower saBdstone member, 2,685 feet thick; and (7) s t L q  

sr'hale member, 2,621 Pees !zhick, ma members o f  the fornat ion described 

ab6 Carwin Bluff cannot a l l  be recognized elsewhere %a rrorthwestexa Alaska., 

Hawever, S d l e y  (1969, g. 2081-2083) presented f l o r a l  evidence that the 

upper sadstoae  member is a duplfcatjion of parts of  the lower sandstone, 

shale, and coa l  a d  sands tone members. Smiley also shows s true t u r a l  and' 

UtfraLogFc evidence for a repe t i t i on  of  these parts of the section. 

The proportion of claystone, shafe, aad thin-bedded siltseeno seem 

to increase northward from C o w  Bluff, and the proportion of  sandstcne, 

conglomeratic sadstsae ,  conglomerate, and thick-bedded s i l t s t o n e  de- 

creasw (Chapman and Sable, 1968, g. 102). 

The t o t a l  thickness 06 the formation is 15,494 f e e t .  Measured 

sections of the Comin Formation at: i n l m d  locafFt%as north %pld e a s t  of 

the type l o c a l i t y  indicate an eastward and northQard thinning o f  the  . 

formation. This thinning is siEI%Ear to  the thinning in  the K19epowfuk 

Parmation. Evidence of regional chinning of the C o ~ n  is not  weEl 

sstaabllished because most of .  the measured sections are incomplere. The 

r n ~ ~  .thickness of the Cornin outcropping ~ . s a  the south limb of the 

Liz A syncline could be  as much as 18,600 f e e t  onshore, and an even 

@eater  thickaess is possible offshore.  Between 6,000 and .7,500 feet 

of  the formation is present. i n  T. 6 S. 

A p a r t i a l  s t r a t f  ~ a p h i c  sec t i on  ( s t ra t ig raphic  sections, p1 .  1) of 

socks alms t coneinuously exposed was measured along the south shore of 

the logoan in sec. 4, The racks on B%ul'ik Creek in aeca . 2 and 3 were 

part ly  measwed; same thicknesses were inferred from mapped posUfens 

sf  key sandstone and coa l  beds. A th i rd  s t r a t i g raph ic  sec t ion  is con- 

structed from the mapped positfens of isolated exposures on IkiEef fer& 

Creek, khfy t o  support ehe corre la t ion  between the lagoon and &ulfk 

Creek sect ious .  The sandstone associated with lagoon coal bed I is 

traceable t o  the sandstone overlying the 8.5-foot bed on Skiki leruk 



Creek, and by projection parallel to other sandstone traces it appears 

to carry through to d e  sandstone overlying the lowermost thick coal 
". (7.2 ft) i n  the Bkulik Creek sec t ion .  

Above lagoon coal bed' I, the s tratigraphie sec t ions  a t  the . lagoon 

aad on Akulik Creek can be correlated reasonably well, particularly the 

two coal zones comprised of lagoon beds X through E and F through 0 ,  

which appear to be equivalent to the upper four and lower six beds on 

Alsulik Creek, respectively. The almost i d e n t i c a l  coal analyses .of the 

upper thick bed on Akulik Creek and lagoon bed 8 (table 1) constitute 

additional evidence for th i s  correlatioa. 

The lagoon stratigraphic sacrioa and the correlative section on 

AkulFk Creek may be thickaed equivalents of the coal and sandstone mem- 

ber o f  the Corwin type sec t ion ,  although the coal beds a t  these two 

. l oca l i t i e s  are thicker and more numerous than showa for this part of the 

type section (Chapma and Sable, 19.60, p t .  l7). Below the. Akulik Creek 

section, discontinwus exposures along 4ctl'l-i-k Creek are composed of dark- 

gray t o  gray clays tone, silty clays tone, carbonaceous shale, silts cone, 

thin-bedded lenticular coal beds, and coaly streaks in  shale. These 

rocks occupy a strat igraphic  intervgl of about 2,40d feet above the 
f' I 
i . sarrdsronr chosen as the base of the Corwin Formation in sec. 12, and they I 

'are possibly equivalent to the shale member of  the Carwin Formaciod at 

the type local ity.  . 

The strat igraphic  section at the lagoon is comprised of about 62 per- 

cent claystone and silty claystone, 30 percent very f ine  grained and fine- 

grained saadstone, 5 percent s i l t s tone,  aad about 3 percent coal. The 

raads e k e  is massive to ' t h h  bedded &d ggenarrLLy Light - *ray to medium 

gray aad weathers Light buff to bright orange, Crossbedding is cormnon. 

A mall perceptag. of the sandseoae pades f ro .  i i n e  grained to m e d i u  

grained. Conglomerate rubble w a s  obsemed local ly south of the middle 

part  of the section. Plant fragments, scattered carbonaceous particles, 

imd carbanacecrus lamiaae are camwn. id the saadstone. The claystoae in  

the Lagoan section Fs generally medirrm gray to dark gray. The :clays tone 

is paorly fndurated and generally v e q  soft: aacl s t i ck .  (bentonitic?) 



In the. lower p a r t  of the formation (shale? member) along Akulik 

Creek, the clays tone and silty clay is better indurated than i n  the 

' coal-bearing unit. &kly to nodular weathering is common, and brownish- 

a d  olive-gray colors p r e d d n a t e .  The claystdne is interbedded with 

thin-bedded fine-grained to v e q  fine grained gray sandstaae a d  ~ d i ~ -  

gray s i l t s t o n e ,  Itonstone nodules and p l a n t  fragments are connuon h alE 

aposures of this p a r t  of the f o m t i o n .  

Quaternary deposits ! 

Collier' (1 906, p. 32-34) described unconsolidated deposits- of probab be 

Plaist~cene age along the coast east of Thetis Creek. The deposits eon- 

s f s t  of  s i l t  and ground i c e  o v e r l a i n  by peat a d  tundra vegreation. Sia8bl8z 

deposits  occur discoarinbtously aloag the shore southwest of Cagq Beaufotr, 

underlying terraces from 5 to 5Q feet above sea level. The terraces extend 

back from the shoreline as much as three-fourths of  a mile, and the 

degosiu are w e l l  exposed in sea c l i f f s  between Cape Beaufort and the 

mouth of Akuf;EEc Creek. The e l i f  fs are 'not  present along the shoreline in 

T. 6 S.; however, the broad f l a t  area northeast o f  the lagoon in.sec. 5 
. - 

is poorly drained and contai; frost  polygons, indicating the probable  

presence of  frozen s i l t  and ground i ce .  

Most. o f  the area mapped as bedrock has a thin cover of  surficial 

material consisting of sandstone r u b b l e  aloag the ridges and f r o z e n  s i l ty  

soil between the ridges. Rounded pebbles . and cobbles of chert were ob- 

s m d  dLaag tho tap af the ridge FB sec. E. These may be  remaats of 

gravel which f o w  high- level  terraces elsewhere in  the region (Chapman 

aerd Sable, 1960, p . L28) . The areas FP which th i s  material was observed 

axe small and isolated an$ display no recognizable topographic expressioa, 

The lower courses of kikulik and bkikileruk Creeks are braided aad 

ccrntdn coarse s a d  to cobble-she rnatexia-1 derived. from the unde~ ly ing  

coasalidated rocks. The gravers are angular to subround. The beach 

deposits are subangular t o  round and range from medium sand to smabl 

eo&bEe size. They include t v & e q  of. rock eppes derived.  from sources 

cru&fde the U t d w k - h r v k r  r-on. 



The' Sea V i e w  and Liz A synclines are: typical of the broad opan 
r' 

syncliaes occurring i n  the Cretaceous rocks o f  notthwest Alaska from 

T. 6 S.  eastvard as Ear as the Colvi l le  River. West of the township . 

the structure is more complex, lnvo lvlng major northwest- trending thrus r: 
faults and associated small folds.  The steep dips and the abrupt change 

in strike of  beds o f  rhe Corwin Formation in sees. 6 aud 7 are probably 

related to this complex structwce. 

The Sea View syncline was not mapped in the field. Photogeologfc 

intaqsetation by Chapman and Sable  (1960, p l .  8) indicates that the 

syncl%ne is a broad open febd a d  dips do nor exceed 20' on either limb. 

Resistant sandstone beds of the Kukpowruk Formation form 'a mesalike topo- 

graphic expression in  the syncline, 

The Sea View anticline b aspneffical, as indicated by the wide' 

disparity in dips between the north Limb o f '  the Sea View sync l ine  and 

the south limb of the Liz A syncline, where dips  ar? as mtch as 53' N. 

The axial area o f  the anticline is low lying and featureless due to the 

lack of resis r a n t  beds in the Toxok Formation. 

f -  - Dips on'the south limb of th&.Zfz A syncfine increkse from'horth to 

south, resulting in a narrowing o f  the outcrop belt of the Corwin Formatioo 

t o  the southwest. Dips across the s tr ike  are variable in  the northeas t- 

ern part of  the syncline, but within T. 6 S .  they appear to fall within a 

fa i r ly  narrow range of  f r o m  40"'to 53'. West of the abrupt change i n  

strike i n  sec .  7 ,  the beds d i p  from 80' ro vertical. Slickensides are 

eomrPosr i n  the sands tone exgased a b n ~  the lagoon, The evidence suggests 

that the r o c k  of the C a m *  Formation in sees. 6 ,  and 7- were deformed by 

thrusting from the west and thaf folding in the Cape Beaufort area was 

contemporaneous w i t h  the thrusting or that rha thrusting could have 

s l ight ly  postdated the f o l d k g  within the same period o f  orogeny (cham& 

and Sable, 1960, p . 44) . 



CQAL 

Coal occurs throughout: the  Corwin .Formation, bur the thidces t and 

greatest number of beds are in the lower sandstone, coa l  and sandateas, 

andl benronitic slay members, as indicated a t  the type f ~ c a l i t y ,  

Xn the lLiz A syncffna, all the  s ign i f i eaa t  coal beds appear t o  Eie 

2,000 o r  anore feet above the base of the formation, .above the probabfs 

equivalerlt of the shaEe member .  Coab beds occur throughour the remaiidar 

o f  the Co&n s e c t i o n  exposed in  the Liz A syncline. Maay of the beds 

were m a p p e d  over cons idetable  distances on the basis of coal bfeom; actual 

weasurabla exposures are rare,  and only i n  the southwestern part- of the 

syncline couPd thickaaesses be established at  more than one point  on a bed. 

Coal beds are exposed o r  were trenched at three l o c a l i t i e s  withFn 

T. 6 S , ( m e s u e d  outcrop sect ions,  pE. 1) . Twelve beds were mapped 

along the shore of the lagoon i n  scc . 6.  These aze designated lagoon A 

through lagoon L. The outcrops o f  lagcioa beds M, N, and 0 are just out- 

side the township boundary, but the beds trend into the t o m h i p .  

Three coal  beds were trenched on MEikileruk Creek. The lowerm~st  

of these appears t o  correlate with lagoon bed I.  
, .-.- ., Ten bads were mapped on &uliEs Creek in skco .: 2 and 3. The coa l  

occr~rs in an upper group o f  four beds and a lower group of s i x  beds t h a t  

cor re la te  with fagoon beds A through E and h g o s n  beds F throigh 0, 

resp@ctive%y, 

, The upper earposed 4.4-foot bed on f2c;llc;kleruk Creek falls in  a 

s t r a t ig raph ic  pos i t ion  tha t  lies between the lagoon and &uPik Creek 

coal goups.  So coal was found i n  tbjs position in  e i t h e r  of the l a s t  

two l o c a l i t i e s .  

The coai beds at the lagoon range i n  thickness from 16 inches to  

18% feat, w i t h  a t o t a l  thickness of 58.9 feet Lncludiag clay p a r t i n g s .  

A l l  the  beds have similar physical characteristics--glaq or splintery 

fracture, irregular eleat, and generally br ight  luster. Surface coal 

samglks from nine of the beds were analyzed by the U.S . Bureau of Mines, 

Lagoan beds E,  J, L, a d  M are l i g n i t i c ,  The remainder are a% subbitu- 



In addition to the comrentioaal analyses made by the Bureau of Mines, 

a petrographic study of the samples was made by D r .  5 .  i]. Rao of the 

Mineral Industry Research Iiaboratoq of the University of Alaska. . V i t r i n i t e  

in coal is the major coke-forming material. The rank of the v i t r i n i t e  

govern  the development of rbe required p l & t i c i t y  during the coking proc- 

i s s ,  and the rank of  the mater ial  is defined by the percent ref lectance i n  

re f lec ted  l ight .  The upper and lower l imits  of reflectance of v i t r l n i t e  

fox the formation of coke are about 0.8 percent and 1.5 percent, respect- 

ively (Hankinson, 1945, p. 2). The percentage ref lectance of v i t r i a i t e  i n  

polished sections of  the coal samples from the lagoon a r e  gived in t ab le  E, 
The figures represent an average of SO readings of percent ref lectance 

measured i n  o i l .  According to  the l i m i t s  s e t  by D r .  Rao, the Lagoon coals 

. have a reflectance rank of subbitminous or  high v o l a t i l e  C bituminous 

= 0.6 percent) t o  high m l a t i i e  B .bitminous (h = 0.6-0 -8 percent) . 
&st of the coal  beds contain th in  partings and are overlain and under- 

lain by sticky clay. Obvious partings were eliminated from the samples 

except where noted, bu t  where the ground was frozen, partings were d i f f i c u l t  

t o  distinguish and ehe samples may include partings not; noted. Additional - 
c f ay may have been fac luded' from the clay beds overlying o r  underlying the 

beds because the coal-clay contacts i n  frozen ground are gradational. 

The appearance. and the quai i ty  of  the three coal  beds sampled on 

Ik ik i le ruk  Creek are similar  to those of the lagoon beds, and the analyses 

of the lower two beds are comparable. The ref lectance values a re  s l i g h t l y  

higher, indicating a probable eastward increase i n  the qual i ty  of  urrweath- 

ered coal ixt the lower group of beds*. Eight samples from the tlkulik Creek 

section were analyzed by the Bureau of Mines, and percent ref lectance sf 

vitrinite was memured f o r  these b d s  by D r .  Rao. The lower group of coa l  

beds dn Akulik Creek are of noticeably higher qual i ty  than the lagoon beds 

o r  those on Ikfkileruk Creek even though the samples were taken from expo- 

sures subject to s imilar  weathering coaditioas. The thick bed near the top 

of the s t ra t igraphic  sect ion on Akulik Creek was sampled a t  h o  places 

about half  a mile apart (samples 17 and 28). The analyses of the two 

s q l e s  are almost identical and a e  comparable within a percentage point 

on a l l  components with the (air-dried) analysis of lagoon bed B, with 

L. which this bed appears to correlate. 



The Bureau of Mia-' aaalyses included coking t e s t s ;  a l l  the s q l e s  

were found EO be noncoking. Dr .  Rao (written cormnun., liar., 4, 1970) fcmd 

sample 20 (cable 1) t o  be the only one to be agglomerating, with a free- 

swelling index of 2. %waver, he stated that, on the basts  of petrecr;raphic 

srudfes, m e a t h e r e d  coal from the Cape Beaufor.? area s h o ~ l d ~ h a v e  a minimum 
I 

free-swelling index o f  2 .  A sampling by the Bureau of Mines tends b 
support Baala conclusioh that some of the coals  would'have slight to 

moderate coking properties i n  the unweathered condition. I n  1964 the 

Bureau of Mines sampledl a 10.1-foot bed at the surface on Kahkatak Creek, - 
about 6 m i l t s  northeast o f  the township. The bed contains bony coal and 

.clay partings tha t  leave a net  coal thickness of 7.8 fee t .  None of the 

surface samples from the bed have coking properties.  In 1966 a core  sample 

of the same bed was taken from a d r i l l  hole at  a depth of about 200 feet 

(Wazfield and Boley, 1969, p .  4 0 ) .  The thickness of the bed in the hole 

is 10.7 feet w i t h  a 2,6-foot part ing of bow coal and shale separating 

the coal. h upper part o f  the coaL 1.5 feet thick has a free-wel l ing  

index of 14, and a lower part  5.6 feet thick has a free-swelling index of 

4;4, Xn addi t ion ' to  the 10-foot bed, -a 1.8-foot bed i n  the  same drill hole 

was sampled at  a depth of about 95 feet. This sample has a free-swelling 

index of 2. This bed was not sampled at  the surface.  A comparison of the 

chemical analyses of the lower six beds on AkuEik Creek with the analyses 

of the m0' beds on Kahkatak Creek (Warfield and Boley, 1969, p .  54, 56)  

indicates a strong probability t ha t  these six beds will coke in the 

unweathered condition, 

. . 
Coal resources . 

The coal resources (table 2) of T. 6 S . were computed using 'the Pol- 

lowing methods, Resources were not computed for  beds less than 2% feet 

thick because the thinner beds occur i n  association with beds of subbi- 

tminous o r  lower zank coals and are assumed to  be of the same rank. 

Heasured coaE is considered t o  =tend back from the outcrop a d  along - 
strike for one-fourth mile from the point of measurement. Indicated coal 

is considered to extend from the outer limits of measured coal  to  a 

dFs tauce of 1% miles from the outcrop except where correlation strongly 



suggests concihuity over g r ea t e r  dis tance,  as between the two coa l  
/ -  

zones on Akulik Creek and the lagoon i n  see. 6.  In this case, indicated 

coal is considered to extend toward the Lagoon from Bkulik Crack from 

the outer l i m i t s  00 measured coa l  t o  a dis tance of 2 miles from the out- 

crop and downdip t o  P depth of 3,000 feet .  Conversely, i f  the cont inui ty .  
I 

b doubtful, as it is on a l l  beds northeastward from Akulik Creek, the  
I 

indicated resources are limited to  the exten t  of actual surface iei- I 
carious (bloom) of coa l  f o r  t he  pa r t i cu l a r  bed o r  group of beds. I 
Inferred resources are considered t o  =tend from t h e  ou te r  l i m i t  of 

! 

indicated resou'rces t o  a dis tance of 3 dLes from the  outcrop and downdip I 
t o  a depth of 3,000 fee t ,  except i n  the  case where continuity is doubt- ! 

I. 
I 

f Northeast of Akulik Creek, inferred resources are =tended only I 
'half a mile beyand the East surface indicat ion of coal  for each bed o r  

poup of beds. For the purpose of  resource calculat ion,  the northward- 

dipping beds are considered to terninate a t  the southward project ion of 

the v e r t i c a l  beds a t  the  lagoon, and the  v e r t i c a l  beds a r e  considered 

t o  terminate a t  the subsurface projection of the northward-dipping beds .  

. /  The thicknesses of the lower two beds on Ik ik i le ruk  Creek were averaged , 
', 

w i t h  that of the probable equivalent beds on Akulik Creek. 

Estimated resources of  s t r ippable  coal fo r  each bed a re  shown i n  

t ab l e  3. A strippiig r a t i o  of 10 feet of overburden fo r  each foot o f  I 
I 

coal thickness was  used i n  the  computation. 

Table 2 shows t o t a l  resources i n  all categories .  The recoverable 

resources would depend on the method of mining. A 50-percent recovery 

has been considered rizasonabla far underground mining i n  .the p a s t  , and 

a 90-percent recovery ia possible with s t x i p  .mining. Xowever, recent  

d e v e l o p n t s  i n  techniques and equipment for underground mining have 

resulted i n  a much higher .  percentage of recovery in some areas.  

The measured resources i n  t ab l e  2 are accurate w i t h i n  20 percent. 

The inferred and biicated resources &e probably conservative. The 

strippabLe coar  resaurcm sham in-. rah1 3- ara for. all. beds with no 

cousideratfoa of workah i l i~ .  ft is possi.bk that .  strip mining - on any 

of the coal beds Fn the tamship  would not: be. economical. because of 

the s reep d ips .  
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TAELI. 3 - Con1 rcsoutcra,  in  tho(lsnndfi of short  tanhi of eaa1 with ]Loam than 10:I strip pin^; ratio: f .  6 ! ., R. 51 11.' U.P.H.,  Alseka 

L Wearc~red Indicnt rcl l n f c L 3  n l l  cateaories 
Coal bed 2 5 - 5 0  5.0-10.Q' 0v.r 10' 2.5-5 .0 ' -  5.0-1W.D' Over 10' l.jm' 5."- l U . 0 ' .  Over 10' 2.5-5.0' '=-3&Over 10' 1 I 

Lagoon L 4 . 7 '  

Lagoon H. 3 . 7 '  

Ikikileruh Creek 4.4' 

Ikikilrruk Creek 3.5' 

Ikikileruk Creek 8 .6 '  

Akulik Creck 8.0' 

A k u l j k  Crcck 2.9' 

ACulik Creek 6 .9 '  

Akuiik Creek 6.6' 

Atut ik  Crcek 6 . 3 '  

Akuiik Creek L.5' 25 ---- , ---- 130 ---- ---- ---- - - - -  ---- - - - -  ---- 175 1 
Akulik c r e e k  ' 7 .20  --.- 59 ---- - --- 371 - - - -  - ---  - - - -  ---- ---- 4 3 0  - - - -  

- .--- - - - --- -- -- 
160 485 106 5 98 2,645 4 5  266 712 ---- 1,045 3.852 I51 

TOTAL 5,039 i ! ,  
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. . - -  - -.- _ - - 
. . _ ?  .. . . . - Measured - - .  .- -: - -  Ind ica ted  Inferred  . T o t a l ,  all c a t e g o r i e s  

. . .  ..... . rz3 .. :. z .  . .  - . .__ Coal 5ed 2.5-5.0' 5.0-10.0' Over 10' 2 . 5 - . 5 .Q1 ,  5.C- 10.0'  over 10' 2.5-5.0' 5.C- 1U.O' Cver 10' 2.5-5.0' 5.0-10.0' Over 10' 
. -  . . . . .  . . '.. . . . . . . . . . . . .  _ I  . . 

Lagoon H 2 - 9 '  

Fig - ---- 
LagoonJ 2 .8 '  . 

Lagoon L 4.7' 

Lagoon M. 3.7' 

I k i k i l e r u k  Creek 

I k i k i l e r u k  Creek 

I k i k i l e r u k  Creek 

JAul ik  Creek 8 . 0 '  

Akulik Creek 5.0 

i i Akulik Creek 2 . 9 '  10 -- -- ---- - - - - ---- 4 5 - - - , -  ---- L 16 ---- ---- 
Akulik Creek 6 . 9 '  . ---- 5 4 ---- - -__  . 424 - - - -  ---- 325 . ---- ----  803 . ---- 
Akulik Creek 6 .6"  - - - - 50 ---- ---- 386 ---- - ---- 285 ! ---- - - - -  721 . ---- 

I 
t 

&ulik Crcek 4.3' 2 1 ---- ---- 157 - --- ---- 
J k u l i k .  Creek h . 5 '  3 5 ---- . ----. 190 ---- ---- ---- - - - - ---- 175 ---- ---- 

. . 1 
I 

Akulik c r e e k  "7.2' ---- 5 9 ---- - --- 371 ---- ---- ----  ---- ---- 4 30 ---- 

TOTAL . 

~ .- 


