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INTRODUCTIO 

U. S. Geological Survey Party No. 4 mapped the stratigraphy and 
structure of parts of the Carbon Creek and Ketik anticlines during the 
summer of 1950. The area, whicl,lies in quadrangles 1-19 and 1-20 is 
shown in figure 1. Large-scale maps, compiled from plane-table surveys, 
give a more detailed picture of two parts of the area, the west plunge 
of the Carbon Creek anticline (fig. 2) and i( segment near the middle of 
the Ketik anticline (fig. 3). 

STRATIGRA?HY 

The rocks of the area, entirely sedimentary, consist of the Torok 
formation and the Nanushuk group (Zones B, C, and I)) of Lover Cretaceous 
age and alluvial deposits of Cenozoic ago. The zonation of the Lower 
Cretaceous rocks is somewhat arbitrary, being subject to change from 
later studies. In genera; it aurees with that used in the earlier re-
port on the Utukok River J0 It is not necessarily in agreement with 
the zRnation used for the eastern part of the Carbon Creek anticline in 
1949 L/0 

Outcrops in the area are rare. However, considerable parts of zones 
B and C are exposed on the north flank of the Carbon Creek anticline at 
the Utukok River (fig. 4). For the most part the area was mapped on 
baddirk; traces (rubble horizons, scarps, and small outcroppings) formed 
by weathered sandstones. 

Torok Formation 

The Torok formation, the oldest etratigraphic unit recognized in 
the area, occupies the axial lovland of the Carbon Creek anticline. 
Small portions of the formation are exposed in a few outcrops, and, in 
a few places, sandstone rubble forms poorly defined structure traces. 
The rocks of the formation are predominantly silt and clay shales, with 
some interbedded siltstone and dirty, fine- to very fine-grained sand-
stone of the graywacke type. Except for the absence of thick relatively 
clean sandstone beds, the reeks of the Torok formation in this area are 
714-

1/ Barksdale, W. L. and Thompson, R. M., Stratigraphy and structure of 
the Utukok River with notes on the Corwin-Cape Beaufort region, Alaska: 
U. S. Geological Survey Navy Oil Unit Report Nu. 13, Section J, pp 31-37 
and fig. 3, 1943. 
2/ Whittington, C. L. and Keller, A. S., Preliminary report on the Carbon 
Creek anticline and on the upper Meade River, Alaska: U. S. Geological 
Survey Navy Oil Unit Preliminary Report Nu. 23, 1949. 



 in zones 3 eee f: of ',,he le)!eeilee TLe coetect beeeeee the Tel e., 
foeeetion end zoe la pleee et, to le: saestona trace. 
The contact epecere to g:eeAetiona [elue,h of Eskiuo Hill, that part 
of the Torok formation present at the eerfaee lany be ae !inch as 4,000 
feet thick. estward the thickness of exposed beds probelely decreases 
so that at the western margin of ne eee)ed aree it may eot exceed 1,50() 
feet. because of erratic cape ie.' the fc.: ueattered outerope these fig-
ures are not reliable. 

40ne 

Zone B of the lianushult croup occeleke the inward facing hill slopes 
on either side of the axial lowland alons; the Carbon Crock anticline. V:j 
unit is predominantly shale with a fear eiltetone and sandstone beds. On 
the north flank of the fold the thickest sandstone, and the only relative:!.;; 
clean one2 occurs at the base of the unit (fig. 4). On the south flank, 
where, in places, two or three bedding traces are present in the lower 
part of the unit, the sandstones are evidently thicker than on the north 
side. The zone is approximately 1,000 feet thick. 

Zone C 

Zone C overlies zone B and caps the hills on either flank of the 
Carbon Creek anticline. The unit contains the thickest and most persis-
tent sandstone beds in the area. About two thirds of the unit, however, 
is shale. The thicker sandstones are comparatively clean but they do not 
appear to be favorable as reservoirs. Samples taken at tyro localities 
where the sandstones appear to be especially porous, were tested in the 
Fairbanks Laboratory of the U. S. Geological Survey, with results as 
follows: 

Effective Air 

11E221119* Locality orasit Permeability 

50AWh 2 see fig. 3 13.54 percent Less than 1 md. 

50AWh 7 see fig. 2 10.74 percent Impermeable 

The thinner sandstones are genarelly similar to those in the Torok forma-
tion in that they are poorly sorted, hard, rather thin-bedded and commonly 
show ripple mark and worm(?)tredizien the bedding surfaces. In most of the 
area the upper part of the zone was not mapped. At present the thickness 
is arbitrarily set at 1,000 feet. 

Zone D 

Overlying zone C, zone D occurs o..i the north flank of the Carbon 
Creek anticline and makes up the country rock of an extensive area north 
of the fold. At the axis of the Harris syncline (fig. 3) zone D rocks 
are 2,400 feet thick. At the axis of the Ketik anticline not less than 
1,200 feet of the lower part of the zone is present, providing possible 
northward thinning is ignored. Zone D rocks also occur on the south flank 
of the Carbon Creek anticline in the western part of the area. 
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COG.g , C.711[3:241A.' pixe 
siztent thar teeze U0 (.,Y1 tit{ tree:eJ for e.ore . Hari 2 The sandstones %ary fro ,. reAti.er herd, d*rty, and general13. 
f*Le greinec: to rather clean, medium- eLd eeereeerained. salt and piper 
sendstones„ c.ei,e of which are eonglomeezAie in part. -fal the clean salei.. 
stones the rktio of chert to cree.rte vee:;es considerabl-e, hut the videfeee.,-e 
a7pears to tei erratic and of no sinifixance for correlation. In the 
dirty sandstones the grains cle.yey materid so estimate of 
tee chert-quirtz ratio is iupor'Fible. .he most distinctive characteris 
ties of thi: zone are the relatively er,ndant ironstone and coal, and the 
distinctive reddish yieatlier*nL; Leen or the :tructure traces. The uiver 
part of the Lone may be the eqAvaleut of zone E, but no criteria have 
been recognfLed that v;oul eLleetantiti.t: such a conclusion. 

STRUCTU 

The ma, 0r etructuree of the area :re east- to southeast-trending 
folds with ihplitudes of eeverel milef, Anticlinal crests are sharper 
than syncli.al troughs. :laces re\ n'se faults coincide with or para-
llel the an- iclinal axes. 

The Geeton Crt3k Anticline 

The Ca-bon Creek anticline is an aeymmctric fold, the north flank 
in most plales being considerably ste( ?er than the south flank. The fold 
is well out .fined by the flankinb beds of zones B and Cy but the axial 
lowland deviloped on the Torok format: on is an almost featureless valley 
in which geaogic data are so sparse the nature of the fold near the 
a:cis cannot be ascertained. 

Becaus of convergence of the ft nks and narrowing of the axial low-
land, that part of the fold studied his year, from Eskimo Hill north-

west for 16 miles, appears to be piun ing to the northwest. However, 
most of this convergence results from a fle>ure on the south flank 6 
wiles west of Eskimo Hill. In the fl xLre the strike of the beds swings 
about 30° to the north from the gener, 1 northwest strie. The nature of 
the flexure is not understood. 

Along the anticlinal axis in the vicinity of Eskimo Hill low hills 
mark the piobable structural high. I, is believed that these hills, one 
3 miles we:t of Eskimo Hill and the u,her east of the Utukok River 2 
miles sout13.ast of Eskimo Hill, stand atove the general level of the valley 
because they are composed of note resistant rocks, i.e., thicker and more 
numerous sindstone beds. In this setting such a stratigraphic sequence 
must, therefore, be older than the rest of the Torok formation present in 
this area. Where the effect of topography can be ignored, as in this 
case, the outcrop area of the oldest strati graphic unit is obviously the 
structural high. 

https://syncli.al
https://reAti.er


Po2s:i.ble of the lo:.;,-.11 er:Dtic 
fold EI:Lie. In tle of Hill dipti of bedzi are 

and not j_n agreezL:nt with dips foi Enxip. Ten mile:3 
to the northwest on Omicron Gill dips of beds also seen erratic and here 
are associated with small fault3 with zwo.rent displacements of 10 to 
2C0 feet. 

eutilk Anticline 

Ketik anticline is a, lea symmf rieal fold with some thrust faults 
oe the south flank. DecelAse of the leLUcu:.ar nature o2 tho sandstone 
ueits and of the poor exposures in the area it has been impossible to con-
tour the structure. There is no indication of plunge in the area mapped. 

In the western part of the area a thrust fault with a maximum south 
dip of 13° has been mapped (fie. 3). In this vicinity, about 3/4 mile 
e3leth of the axis of the Ketik emticline, the south flank is modified by 
a &mall syncline. About 1,000 feet farther south, an anticlinal dip 
reversal parallels the smell oyhcline. Although some beds can be traced 
through the syncline no beds can be traced across the anticlinal dip 
reversal immediately south of it. At one place where a bedding trace 
appeared to be continuous the lithology was found to change abruptly. 
The an.iclinal dip revoroal, therefore, is interpreted as a thrust fault, 
with the small syncline resulUng from drag in the lower plate. The 
aTount of displacement is unknown. This fault may be a westward continua-
tion of the thrust faults on the south flank of this fold as shown on 
notegeologic Map I-19 (June, 1950). 

nTizOLEUM POSSIBILITIES 

Some sandstones in the area of the Carbon Creek anticline contain 
petroleum residues, but because of law permeability they are not con-
sidered likely reservoirs. The Fairbanks Laboratory of the U. S. Geolo-
gical Survey ran petroleum tests on four samples from the area with the 
following results: 

Sample 
Number LocA'Utz Cut Residue 

a. 0 .11..CM11,111,2111, 

50 ASv 12 see fig. 2 very pale straw pale yellow. 

50 AWb 2 eee fig. 3 none none. 

50 An 7 see fig. 2 very pale straw pale yellow. 

50 An 11 see fig. 2 black (possibly brownish black. 
carbonaceous 
matter) 

Sample 50 'AM 11 was collected on Omicron Hill from a sandstone bed cut 
by one of the small faults. Adjacent to the fault this sandstone is 
moderately dark-brownish gray, but in about 100 feet on either side of 
the fault the dark color disappears. A portion of the same sample was 
submitted to the Branch of Geochemistry and Petrology of the U. S. Geo-
logical Survey for determination of the nature of the intergranular 

https://leLUcu:.ar
https://lo:.;,-.11


rao:tod, "140 dark watriztl which fin3 
ne cavitieo but:: the Einerai L;rzins anti thc! cracks in theill ilpdears 
:•!!uJo. unclo. anO. colors thc chioro-: the J.cr.cozl. 
fond brown. W. W. irannock 4...43c4;cd it c;::3.1cLaly end found it to be 
asphalt." Although soma of tho sandstos of the lower part of the 
Namushuk group lulvo been found i.;) co)ltrAn pc.trolcum residues, their per. 

on outcrop, as reportEA s6ction on stratigraphy, is low, 
Unless permeability is greater vIlltxe tL=se n-)c';:s occur beneath the sur-
faces on the Ketik anticline for ex :elm, oil cannot be produced from 
them. 

SULIVIARY 

The rocks of the area are of Lauer Cretaceous age, the Torok form-
tions and zones B, C, and D of the Nanushuk group. 

The Carbon Creek anticline appears to plunge to the northwest with a 
po33ible structural high on the Utukok River south of Eskimo Hill. Geo-
logic data are largely lacking along the axial lowland of the Torok forma-
tion, but the erratic dips of beds north of the axis are suggestive of 
faulting. 

The Ketik anticline is a loll fold on which no plunge was detected. 
In places a mile or more south of the axis its south flank is modified 
by thrust faults. 

Some sandstones in the Nanushuk group contain petroleum residues. 
Hoover, permeability of the sandstones in outcrop is too lol for poten-
tial reservoirs° 
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Unit 
Noo 

14 ,n7. 
13 Sample 50Alrih 7:. . . , . . . . 
3.2 potroliferous se-r 77 7. "'"" 

••••••• 1,114 

11 " . porosity 10.741.
sr= s = a -* 
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Figure 4. -- Preliminary stratigraphic column of outcropping rockt; on 
the north flank of the Carbon Cre©k antioline. 

(For localities, sea figure 29) 
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