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IMI.RODUCTION 

U. S. Geological Survey Nnyy Oil Unit Party I examined the surface 
ceology of the area of the upper Utukok River and east fork of the 
Is'okolik River fro:n June 28 to Septomber 3, 1950. The party consisted 
cf six men: E. G. Sable and M. D. Manaus, geologists; C. L. Hummel and 
P o H. Shannon, field assistantli; R. D. Gerard, cook; and L. E. Hall, 
weasel mechanic. Three vziasels rare nsod for transportation in the 
field. 

The area examined approximates 1,000 square miles and is in the ex-
treme southwest corner of Naval Petroleum Reserve No. 4. It is bbundad 
on the west by Iligluruk Creek feast fo-2k of the Kokolik) and on the 
east by Driftl000d Creek. With the ezce3tion of Driftwood Creek, major 
streams were ascended to their headwatcws in the De Long Mountains, A 
traverse scuthvard over the Utukok-Kuguurok Rivers divide was 5UCC333.-
fully completed, providing a "tie-in" vith the work of Navy Oil Unit 
Party 7. Several traverses were made 8 miles north of the Driftwood 
anticline and to the west for:: of the C4)1ville River. 

The objectives of this part of the summer's work were (1) the 
geologic mapping and stratigraphic study of the rocks exposed in this 
area, and (2) measurement of stratigraphic thicknesses of sediments 
older than those exposed in the Driftwood anticline. Geology was 
plotted on vertical and trimetrogon oblique aerial photographs. Alti-
tudes wore established by altimeter traverses. 

The northern part of this area was previously investigated by 
members of the Navy Oil Unit. In 1947 R. M. Thompson and W. L. Barksdale' 
visited ou4ipps along the Utukok River, and in 1949 R. M. Chapman and 
E. G. Sable=i examined exposures along the Kokolik River. (See fig. 1, 
index map.) 

Thompson, R. M., and Barksdale, W. L., Stratigraphy and struc-21 
ture of the Utukok River with notes on the Corwin-Cape Beaufort region, 
Alaska: U. S. Geological Survey Navy Oil Unit Report No. 4, 1947.

zJ Chapman, R. M., and Sable, E. G., Stratigraphy and structure of 
the Kokolik and Kukpowruk Rivers area, Alaska: U. S. Geological Survey 
Navy Oil Unit Report No. 33, 1949. 
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South of the Ds.ift-sso.J anticliss, ssss Usussry 
the Northern ancl. Soathern Foothills ssctions; are laslanss which are 
underlain by nonrssLstant shals of tlle Tords formation. In this low-
3and belt;from 3 to 5.mlles in -sidth, ortcsops occur in cutbanks along 
the Iaisser streams.' 

Four miles south of the Driftssol s.ntioline, a linear belt opproxi-
nately 8 miles wide ez.tcsds to the r:lounsin front. This belt trends 
ePProximately N. 750 L. to !4ast and consists of rubble-covered whale-
task and hogback shaped hills, and cone.shaped knoLs. 
Yost of the northern pert of tsls belt in covered by tundra. These 
topographic features are chsractistic of areas underlain by infolded 
End faulted CrTtaccous and Triassic ro&is. 

The Brooks Range province at the lisscis of the Utukok aad Kokolik 
Fivers is topographically expresssd as a group of high mountains and 
high rubblo.covered hills that expose Dsvonian to Lower Cretaceous 
rocks. The Range trends from N. 550 F. to east. Altitudes are as 
high as 4,300 feet; the raxinum relief 5.s approximately 2,000 feet. 
141jor north-flowirk; streams are usually mocierately incised, with tundra-
and gravel-covered floodplains; south-flowing tributary streams of tho 
Kugururok River are deeply incised, with high canyon walls that provide 
good exposures of Cretaceous;Triassic, and !dssissippian rocks. 

STRATIGRAPHY 

Sedimentary rocks identified in the upper Kokolik-Utukok Rivers 
area include Devonian rocks, !dssissippian Lisburne limestone, Triassic 
Shublik formation, Lower Cretaceous Okpikruak and Torok formations, 
and the Lower Crotaceous Usnushuk group. 

A geologic map (pl. 1), and generalized and composite stratigraphic 
sections (pl. 2) of these rocks accompany this report. 

The geologic map shors surface geology mapped in 1950 together with 
that mapped in 1947 by Thompson and Barksdale, and in 1949 by Chapman 
and Sable, and also shows locations of sections measured in 1950. Be-
cause the area is one of extreme structural complexity, the mapping of 
all contacts of small isolated ezposures was not possible, and many of 
these small outcrops are not shown. 
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Fopsils 7Y.-s1 t, E; ex2m5ned 'cry 
16! L. 3ra.2,- einxq c.f by R. V. ImlaY. 

A c42r3or1 exaninatdon 
ci a f,-;2 15t,; H. 

1*(1, C:7:1 

Thrao bmall exp-osin‘s3 of fossilii-eL-ous IATItona idatifie0 
1),:nionian in nre were ex22:- Ar.1 in V;,-) 17.0. er ilijuruk Cre3k area. 
Two outcrops consist of 1St oi cifto coquinalilf:e limestone 
with small arlcvnts of reau1Q-grziy, denn , calcareous siltstonc. Black 
and yello71.I.A.Q7n unfiliferops shal!, containing lenses of siltstone 
and clay stone appears to be intsci-q.nad with the limestone and siltstone 
If the outcrops are Devonian, a Haxin.u.;.-.-i thikilass of 200 feat is ex-
posed. Th9 third e:Tocmre consists of few feet of medium-grayv danss, 
crystalline limostort. All limsstones tha three localities contained 
Davonian sr:Ix/fora and rhynconellid, a-1H one collection was identified 
as Upper Devonian. 

Devonian rocks are faultsd with Triassic and Mississippian se-
quences; the total section thickness or specific stratigraphic position 
of Devonian rocks is unknown. These exposures mark the first known 
occurrence of Devonian rocks in the extreme western part of NPR-4. 
Because of their small area of outcrop, these rocks are not mapped in 
this report. 

MississipRian rocks 

Lisburne limestone 

The Lisburne limestone in this area can be conveniently divided 
into three lithologic units for field mapping purposes: lower, middle, 
and upper. 

In general two belts of Lisburne limestone are exposed along the 
north front of the Brooks Range west of the Utukok River. The belts 
are roughly parallel, trending approximately N. 800 E. immediately 

3 



The eee::Leee e'eee, eeeee-1 leee-
tamn front: it exeeee: e eere Aeeeeieeeee e-eeeleeeiee 
esceveleent eeeee eoe- f:e.c eeee Le reveeee 
tionahips. In -tee extesee eeeere eeet tJ:e z.r2a, of lir, • 
stone broathee aeci are in coeeleee ZoY 
Triassic and Creteeecue eoclee. 

Exposed thickneseee of tLe Lieberre 15..to.f.i in tl?.e rrthen 
represent only part of the entirs Lisbu_71, 3 1.6.n6:e froin 

feet to 2,200 feet. In general, eassive lieht- to medium-gray liniostone 
and dark nodular chorts of the !Addle litholneic unit make up the bulk 
of these outcrops, but the lorer litholegic unit is also represented 
adjacent to the Utukok River, v.r te u)per unit occurs in the vicinity 
of the west fork of Iligluruk Creek. 

Excellent mountainetop exposures of the Lisburne limestone occur 
in the southernLisburne belt, which is epproximately 1 to 2 miles south 
of the northern belt° The northern front of the southern belt is also 
a reverse fault contact. Approximately 6,700 feet of exposed section 
was examined a half mile south of cemp 8A on the east fork of iligluruk 
Creek and is believed to repreaent the Izajor part of the total Lisburne 
limeetone sequence° Neither the top nor the bottom of the section was 
exposed; the former is definitely a rovcree fault contact No breaks 
due to structural complexities were observed in the section, and the 
measurement is believed to be a reliable thicknese. The lower, middle, 
and upper lithologic unite are represented.° The recognition of possible 
duplication of beds in this section would neeeseitate work of consider-
a4le detail° Smaller seetions of Usburno Limestone 1,800 to 2,550 
feet were metsured 2 miles west and 3aat of camp 100 

Isolated exposures of undifferentiated Lisburne limestone were ex-
sooined south of the Utukok-Kugururok divide° They are complexly folded 
and faulted° Exposures of Lisburne east of the Utukok River were ex-
aeined adjacent to the river° Descriptions and maximum measured thick-
nesses of the lower, middle, and upper lithologic units of the Lisburne 
Limestone frum °Meat to yrungent aro ltated belcwo Only the lower 
litholsglo unit, ie delineated on the map (pL, 2) of this reports the middle 
and upper units are mapped as "Lisburne limestone undiffereutiatedo" 

1,02EatelllaIllu_21altu e-Neee camp 8A, 4,450 feet of this unit was 
measured. The seqUence consists mainly of dark-grey, silty to argilla-
ceous hydroclastic limestone, platy to massive, occurring in beds 1 to 
12 inches thick, and weathering a dark-yellow brown. A few thin beds 
of red-weathering silty limestone were seen near the base of the se-
quence° The limestone is nonfossiliferoua to abundantly fossiliferous 
and contains crinoid columnals, brachiopods, gastropods, pelecypodsp 
cephalopods, and a few trilobites. Fauna are listed on the columnar 
section (pl. 2). 
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. Middle lithq123Ap unit.--A section of 1,930 feet or this unit 
examined near camp A. Seth 1c7or and contacts were exposei, 
and are conformable. 

Approximately 60 percent of this zone consists of light- to medium-
gray (t1 b1u6-gray"), massive to blceur hydroclastic, and in part fos-
siliforous Itmestone, that ocell.fs in resistant units as much as 50 feet 
thick. Most of the limestone is dense and finely crystalline, but 
occasionally coarsely crystallim to granular, and contains some bedli 
of highly crinoidal "gravelly" limeotone. A bituminous odor from 
fresh fracture surfaces is common A fkrx redium-gray dolomite beds 
less than 1 foot thick were observed; hover, these are not connon 
and were seen only in a few sections. 

•••••....... 

Mo .0,, and other, Stra'Arzrapny and structuro of tha 
Etivluk and Kuria Rivers area, Alaska: U. S. Gological Survey Navy 
Oil Unit Report No. 35, PaCo 5. 

MangUS, 
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The riddle litholcic unit centain,a !t ofof cinfido, bracr-
pods, horn corals, tIld a few trilobitss TI)63have boe.n tIntivc;ly 
Identified as ec.uivalent to the first, cond, ad pa the 
'art of the third lithol()Eic zones of t1-1 J.chsmuth moill.x3r in the 
'fanayut Le,k9 area. The upper part of the middle lithologic unit 
1.e equivalent to Vio Alapah member of elEtt;rn areas. Designationsof 
fossils and their appromirate stratigre7hic position are given on tho 
colucnar section (pl. 2). 

Several smaller sections of this unit approximating the above 
thickness were measured at the heads of the Utukok River and Iligluruk 
Creek. 

Upper lithologc unit.--A minimum of 200 feet and a maximum of 
500 feet are postulated for the thickness of the upper lithologic unit 
of the Lisburne limestone in this area. The entire sequence was not 
exposed in any one locality, and the gross lithologic features so 
closely resemble rocks in the lower part of the Triassic Shublik forma-
tion that the exact aaction thickness is not known. 

Dark-gray to sooty black, thick-bedded chert and dark-gray very 
fine grained, in part laminated, thin-bsdded dense limestone consti-
tute the major part of the section. Chert appears to be predominant 
and occurs in units as much as 50 feet thick. Minor amounts of black 
sooty shale were observed in some outcrops. No phosphatic zones were 
noted. 

Brachiopods, gastropods, and cephalopods are scarce in limestone 
and shale. Identification of these has tentatively placed the upper 
lithologic unit in the Kiruktagiak member of the Lisburne limestone. 
A partial faunal list includes: 

Lingula sp. 
lakEt0.1.141 BP. B. 
*mega cf0 mo emu (Bell) 
Dictyoclostuicf. D. fliegeli (Paekelmann) 
k14:121111 BP. 
Rvonoceros vaughgnum (GirtY) 
Chonetes cf. C. jlolahmenlil (Snyder) 
"Productua" sp. indat. 
Productella hirsutiformie (Girty) 
Lvrogoniatitee ? sp. 

6 
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The Lisburr3 limestole in this area ry be unsuitable for petro-
12um accumulation. Three fv.vorable-loolAn,i limestones in the middle 
1J.tho1ogic unit Ker.a ThtNie ahc7 effective porosity of less 
-t,an 1,7 po!7cent and are imr,:,err:1,3able. The Lisburne is highly fractured 
bab silica material occurs as fracture fillings in the middle and upper 
Vithologic unitst and chart forns a moderate percentage of the rock.-

Pennsylvanian rocks 

No rocks of Pennsylvanian age were recognized in the field. One 
shale sample from a localii;y on upper Iligluruk Creek contains cono-
dont fragments tentatively identified by H. R. BergoyJst as Pnnsyl-
vanian in age. This occurs in a faulted sequence of black and brown 
shales that contain nodules and lenses of cl4ystono and calcareous 
siltstone. No Pennsylvanian rocks are shown in plate 1 of this report. 

aper Triassic ros112 

Shublik formation 

Rocks of Upper Triasaic age are sporadically exposed in the 
Southern Foothills province. They are intricately folded, locally 
faulted with Cretaceous rocks, and are reflected in obscure east-
northeast linear trends. In the Brooks Range province, bands of vary-
ing thickness are in extremely complex ralationship with Devonian, 
Mississippian, and Cretaceous rocks. 

In most outcrops of the Shublik formation the complex structure 
is undecipherable. No complete section of these rocks was found, and 
isotated exposures of 10 to 400 section-feet provided poor bases for 
correlation. Twelve hundred feet is estimated to be the total thick-

of the Shublik formation, but a maximum of 1,500 feet and a mini-
mum of 1,000 feet is not unlikely. 

Bedded varicolored chart, thin-bedded cherty limestone, and shale 
constitute the bulk of the Shublik formation in this area. Chart beds 
are as much as 2 feet thick, and dense cherty units of 125 feet in 
thickness are present. 

4/ Chapman, R. M, and Sable, E. G., Op cit., pp. 4-5, p. 1A, p. 33A. 
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OtYler snall c;: - ro imposiblo to ;:cr-Lec7:1:3nck:3 
E-latc: 77ith VAC'7 3tructural 

No-A'ual (2.7:Jtaosous rocks 
varlationv b•:0%11 !.1-1 the o.7. rayinc sequences. 

Rocks of the ShiA Co.: :.;v6r1.:i.r in thc, Proos aLnge provinceblik fo?ticn 
by the Okpikruak foi:_ion of Creous a:;v, In tLe foothills 
belt, naar camp 9 or. t t C k 13 cu DrIft'lood 
-carious urats of thc: - 1,y cverlie anrT1 7.. to 11)..!;.1-
irre3ulpr surface of S'?nubltk tin(1 al,ales, An erosional 
11.atus is infero,l; thc: Y.L.65ion ou:ofzco Wen 
crl -J of hi3h relief, or c.i of 1J.dlind/oe faultod rocks. 

No oil shale was encou.nterod in the Shublik formation but Torok 
formation conglomeratte contained a f.w ell shale cobbles. The Triassic 
cil shale is a nonresistunt r.);.ti: and if present it mtv be covered in 
tho area examined. 

Jurassic rocks 

No known rocks of Jurassic ace rere seen in the upper aukok-
Kokolik Rivers area. Four hundred to 450 feet of unfossiliforous gray 
and green chart, end maroon, green, and black uhale aro believed to 
overlie fossiliferous Triasuic rocks. Because cf the similarity to 
Triassic chart and lack of other evidence, this sequence is tentatively 
placed in the uppermost part of the Shublik formation. 
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Roc!: of the Okpikrek and Tcwok fornation3 are g,zri,:)..eally !iraVr 
to those exposed in are ftrther etA.st e_nd conelst of 'ina to coarse 
elastics. A notable exception is the Torok upper siltstone-3ale un-A 
which is prominent only in restn &mese 

No good evidence for a seTexate basin of Cretaceous deposition 
in western areas could tr3 determined from field work. Further compara-
tive.laboratory and field ot'adiee are needed to determine the extent 
and nature of these sedieents. 

Okpikruat forEation 

Aucella-bearing rocks, herein designated as Okpikruak formation, 
Is almost entirely confined in areel distribution to the BroWes Range 
province in the Utukok-Kokolik area. One thin linear belt, tentatively 
placed in the Okpikruak formation, occurs in the foothills section 
miles north of camp 6. 

The Okpikruak formation expcoed in the Brooks !lenge province is 
ar easily mappable unit. The distinctive red-brown weathered surfaces 
and scattered tastlIk crtpsicollia and shell fragments serve to dis-
tinguish this sequence from younger, coarsely elastic sequences. 

In the vicinity of camp 7A at the head of the west fork of 
Iligluruk Creek, 1,620 feet of Okpikruek formation was measured. This 
is believed to reprerant the total thickness of the formation in this 
locality. The lower contact was obscured by rubble, the upper contact 
was conformable and gradational into shales of the lower shale-siltstone 
sequence of the Torok formation. In other exposures, Okpikruak con-
glomeratic siltstone, shale, and sandstone of the Okpikruak formation 
overlie various rocks of the Triassic Shublik formation and the Lisburne 
limelitone. The contact appears conformable in most places, but high-
angle folding, common in the area, makes stratigraphic relationships 
obscure. 

Approximately 50 percent of the Okpikruak formation consists of 
dark green-gray to dark-gray, hard, massive to platy, poorly sorted 
sandstone, siltstone, and granule to pebble conglomerate. Massively 
cross bedded and lensing units are common. Creamy-weathering, dark-
gray, dense lithographic limestone nodules and lenses are scattered 
throughout the section, Fissile to platy, dark-gray and dark gray-green, 
well-iniurated shale and medium-gray siltstone and sandstone make up 
the remainder of the formation. 

9 
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black cert, fos-!lifefele quartzitc 
Eandatone, quartzite, white quarts, nafic f.gnev.ni rock, t.nd 2chlItc,v) 
rock, wall cemented in a silty and Eeed:, ntxtx, 6001 fra:!e:lente aea 
cOmmon. The entive asp:,A of the con,13-e,te is one of hasty ani ch,l-
otic deposition. Interbled sandetones and oiltstonse contain kucell,a 
cramplepllig. Percentetgee of 1-oL.k typcb in these basal Okpikruak con-
glomerates vary considerably in different localities. In exposures at 
the head of the Utukok River, mafic igneous pebbles and cobbles are 
predominant. These exposures occur less than 2 miles north of exposed 
igneous rocks. Five miles west, at the head of the east fork of 
Iligluruk Creek, constituents of the conglor.erates are mainly Triassic 
and Mississippian charts. No exposed igneous rocks are present within 
4 miles of these conglomerates. Although the evidence is not conclusive, 
it is believed the Okpikruak formation in the Brooks Range province was 
deposited from a nearby source area. 

A distinctive sequence of light-pink to dark-gray massive, clean 
quartzites and quartzitic siltstone, green and maroon shale, and coquinoid 
limestone bearing AREslIa aufticolUg, Alicella sp. and Aucellina sp. 
occurs in a narrow band north of camp 6 and extends in intermittent ex. 
posuras from Adventure Creek to the Kokolik River. A minimum thickness 
of 225 feet was measured. Upper and lower contacts are not exposed, 
and the exact position of the sequence is unknown. It was seen ip no 
other part of the area and may represent only a local facies0 en the 
basis of faunal determinations this sevonce is tentatively placed in 
the Okpikruak formation, and ie believed to occur in the upper part, 

The Okpikruak formation was formerly assigned an early Lower 
(Neocomian) Cretaceous age because of the occurrence of Aucella crassi-
collie, but a few Aucellina sp. believed to be of late Lower (Albion). 
Cretaceous age occur near the top of the formation and are apparently 
associated with Aucella crassicollia. As a result, uncertainty exists 
regdrding the reliability of these fossils as specific time markers in 
Lower Cretaceous rocks of this region. 

Rocks of the Okpikruak formation are slightly to noncalcareous and 
wellAndurated. One sample from the upper part of the formation has a 
porosity of 742 percent but is impermeable. No direct evidence of 
petroleum accumulations was noted in the Okpikruak formation. 

Torok formation 

A post-Okpikruak sequence of fine to coarse elastic rocks believed 
to be 120300 feet thick and almost devoid of fossils, is tentatively 
assigned to the Torok formation in the upper Utukok-Kokolik rivers area. 

10 
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lower shale-ailtstone u,-Jt overlies tha Okpikruzik forrration; at aamp 13 
it rests on an irregulr surface of Ehu)lik formation chert, linestone, 
and shale. The meaurem:.nts are believed to represent almoat a total 
thickness of the unit, which is believed to be approximate4 900 feet 
thicku 

Rocks of this unit consist largely or dark-gray to black fissile 
silt shale and clay shale 6 inches to 1'5 feet thick. These are inter-
bedded with dark-gray to blaci4 hard, c.1c&ieois, highly micaceous, 
platy to blocky siltston that contElins rever!;E: inpressions of scour 
markings, tiny ripple mavka, finc cresis bedding, mud flows, worm trails 
and undeterminable pelecypcds, and a fev pyrite nodules The siltstonen 
weather dull gray to purplish, Siltatone beds are usually less than 
a foot thick, but a few Leda as much as 25 feet thick occur in the 
upper part of the section intarbsdded with gray-green sandstone and 
granule conglomerate of the Torok formation. 

A fairly regular altsrnation of siltstone and shale beds is per-
sistent in large outcrops and resembles cyclic deposition This fea-
ture combined with the dense character Lni dark color of the siltstone 
is distinctively elaracteristic of this unit. In a belt north of the 
mountain front the lower shale-siltstone unit is highly infolded with 
the Torok and Okpikruak (?) formations; these are mapped as "Undiffer-
entiated Lower Cretaceous rocks." 

Cqnglomerate unit.--At camp 9 on the Utukok River 1,300 feet of 
this unit is well-exposed. The contacts were obscure. The unit is 
topographically expressed by sharp hogback ridges in a persistent baLi 
that strikes N. 60-700 E. and crosses all major drainagesn On Dr-
wood CreekCreek this bend is approximately 4 miles wide and narrows westward 
to a width of a half mile on the west fork of Iligluruk Creek. From 
stratigraphic relationships on either side of the band it appears that 
this areal "thinning" represents a utratigraphic thinning of this unit 
westward rather than disappearance owing to a plunging structure. 
Since the thickness is believed to vary, no one measurement can be 
considered adequate for the whole area. The unit may be as much as 
1,700 feet thick directly south of the Driftwood anticline. 
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Driftwood Creek, i L sJuth cci* carL, thii bh cA2 
limestone cc,ntairlir. ep. and ;:dic. 111 sp., dark-rty and gray-.
green s}!alem r.:dular Cf.arty limtclie appear to be inter-
bedded with gray-n e:. one arkl colomercit anl are believed 
to lie near the top of Lhmarate unit. 

Th conglomsmte unit r!ay in Tcrt 43 correlative to the upper 
siltstone-shale unit of .L'on. Thin discontinuous traces 
of conglomeratic sanston• 0-;c: in ne, latEr unit on the south flank 
of the Driftwood antic.lil-Q, arILI c,?c.n in fi,F,veral exposures of this 
unit in other lovilities 

Upper siltstone-shale Lnit is exposed .in the core of 
the Driftwood anticline and also in a N. 70':' F.-trending belt 3 to 6 
miles south of the anticline vil:cre it i ex1Tes3ed as a,series of 
linear whalebeck ridges. The belt contE.ins intricately folded rocks, 
and widens from east to wost. At DriMood Creek, the width of the 
belt is 2 miles; on Iligluruk Creek its width is 5 miles. Structural 
measurements based on spoi.adic outcrops in the Driftwood anticline along 
the Utukok River reveal a thickness of vpproximatel;; 4,000 feet exposed 
on both flanks. One and one-half miles south of camp 5 on Iliguruk 
Creek, 3,100 feet of this unit occurs in a reluti,wdy uncomplicated 
section. Approximately 4 miles south of camp 5, 900 to 1,000 feet of 
another section vas ;1:eAsured. The latter section contains rocks similar 
to the first two but they are slightly coarser grained and more poorly 
indurated, and are thought to lie near the base of the unit. On the 
basis of areal distribution, the unit is believed to be thicker than 
the latter two measurements combined, and is estimated to be 4,400 feet 
thick, It may be as much as 5,000 feet thick. 

Siltstone, sandstone s conglomeratic lenses, clay shale, and silt 
shale constitute this unit. The coarser elastics comprise approxi-
mately 30 percent to 50 percent of the rocks and vary in thickness 
from 6 inches to 25 feet. They are medium gray to olive gray, moderately 
micaceous, highly calcareous, and moderately to well-indurated. Promi-
nent fucoidal markings, mud-flow phenomena, worm trails, carbonaceous 
material, and shale pebbles are common. A very finely cross bedded to 
laminated appearance is characteristic of the siltstones. Lenses of 
green-gray conglomerate and conglomeratic sandstone occur in the upper 
and lower parts of the section, Dark-gray nodular to blocky silt shale 
and clay shale make up the remainder of the rock in this unit; these 
are indistinguishable from Torok formation zone A shales. 
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Approximate y 5,200 feet of zone A as exzalined in good but dia-
continuous expos. res on Adventure Creek, from the Driftwood anticline 
southward. A fa.riz,distinctive sandy zone lies approximately 500 feet 
below ths top of this section. This zo:le occurs north of the Driftwood 
anticline, 4 mill s north of carp 3, and •appears to be roughly 1,000 
feet below the bs se of the Manushuk group. The total section of zone L 
is therefore bel eyed to be approximately 5,700 feet thick. 

Tha zone A hale unit, a monotonow sequence of predominating clay 
shale and silt s: ale, contains thin int!rbeds of medium-gray calcareous 
siltstone and ve y fins grained sandstolle. The shales are medium, dark, 
and olive gray, hin noclul,rr to blocky, dull, moderately calcareous, and 
in part laminate .. Locally they contai:i iron-stained beds with abundant 
coaly material. 

The sandy zone, roughly 1,000 feet below the top of zone A, con-
sists of medium-gray, dark yellow-brown-weathering calcareous siltstons 
and sandstone with associated mud flows. Carbonaceous fragments ara 
common, one indistinct pelecypod, resem:Aing Tellina sp. of Nanushuk 
group, zones B-C, was found. A sandy and shaly sequence with 2 feet of 
bentonitic claystone interbedded was exAAned in an isolated cut along 
the Utukok River. This may be correlye with the above-described 
sandy zone. 

Within 50 feet of the base of the zone A shale unit, a shale se-
quence containing lenses and nodules of buff-colored claystone, dark-
gray chert pebbles, gray silty limestone exhibiting cons.in-cone struc-
ture, and septarian concretions, forms a distinctive sequence. This 
was observed only on the north flank of the Driftwood anticline° 

An increase in siltstone and sandstone occurs in the upper part 
of zone A. 

Zones B-C Undifferentiated.--Detailed stratigraphic and structural 
studies were undertaWer in the Upkok-Kokolik Rivers area by Navy Oil 
Unit parties in 19472/ and 1949.-1 In 1950, party 1 made no attempt at 

5/ Thompson, R. M., and Barksdale, W. L., Op. cit. 
f)./ Chapman, R. M., and Sable, E. G., Op. cit. 



 

Irut ccr 
'I'anu4huk group cr2.r'LLct. 

Southernmost T:4)ellfc,s of NanhvIr 7'0117 c . r)rirAt 
cuestas and mcs&s of brc. 17; 
In Meat lountain;2 rAlea north of the ::21- - tilocA antici, approxi-
mately 1,900 feet of Nanushuk group, zones B-C, Jive expc,3ad; and in 
gyncline 2 on the Kokolik Rivor 6 miles Tfast of the DI-J.ttcod anticlinc 
3,800 feet of zones B-C and 1,000 feet of zones DE 

Basal rocks of zones B-C inchlde thick resistant utlic,s of massive 
to platy, gray, calcareous siltstonss and sandstones interbedded with 
dark gray calcareous shalls. Cretaceous pelecypods are rare. 

The Torok-Nahuk contact has been placed at the lowermost ledge-
forming sandstone of zonen BC. Below these. "ledges," scattered out-
crops and -heaved blocks r3fle,;t a predminent shale sequence with 
scattered large lensss of siltstcne and sandstone. This is a lithologic 
contact and should not be considered as a time boundary. 

.Previous investi,gation9 in 1947 suggested that an angular uncon-
formity between zones BC ("Upper Cretaceous" - 1947) and Torok forma-
tion zone A ("Killik group3 - 1947) was exposd on the east bank of 
the Utukok River 7 miles north of camp 2. A re-examination of these 
outcrops failed to yield such clear-cut relationships; rather than an 
unconformity, a progressive change of dip over a short stratigraphic 
interval was observei. A quick steepening of dips such as this is com-
mon on flanks of Anticlines in the Nanushuk group in the western areas 
of. NPR-4, and the above-mentioned exposures appear to be in such a 
structural position. The Torok-Nanushuk contact is believed to be con-
formable and gradational. 

IGNEOUS ROCKS 

Exposed igneous rocks in the Utukok-Kokolik Rivers area are present 
only in the vicinity of the Utukok River headwaters, and in south-
flowing drainage heading against the Utukok-Kugururok Rivers divide. 
Jagged mountains 1 to 2 miles in breadth reflect igneous rocks south 
of the Utukok River, and a few smaller exposures occur in upper Utukok 
drainage. 

These rocks are of mafic composition, are dark green, finely to 
coarsely crystalline, and weather dark red brown. They suggest tabular 
to. pluglike bodies, which appear to be faulted and folded with 
Mississippian, Triassic, and Cretaceous sedimentary rocks. Complex 
structural relationships and lack of well-exposed contacts make age 
determination of these igneous rocks uncertain; they appear to intrude 
Mississippian and Triassic rocks, and to be in fault relationship with 
rocks of Cretaceous age. Okpikruak formation basal conglomerates con-
tain pebbles and cobbles of mafic igneous rocks; therefore, some igneous 
intrusions occurred in pre-Cretaceous time. 



 

Southern Foot1-111 
swing of the BrnoA .Le 
Utukok-Kokolik Riveve ave., a st-1.0z 
ther west, in the area of the Korulc ?Aver 1. ;y.cur:ovilced 
N. 500 E. trend occurs. This chzi.nv ma- Ater,/ be due to , chp.n 
direction of tectonic Inc7x3nt or a regional plunge to te ;:est o 

In the area mapped there is a regional south dip and progre3sivelz, 
older rocks are encounterad from north to south. 

In the Southern Foothills province, numerous tight folds generally 
parallel the trend of the mountain front and are predominant over 
faulting, in contrast to extensive reverse faulting at the north front 
of and within the Range. The folding diminishes ,northward from the 
Range, and Nanushuk group rocks north of the Driftwood anticline are 
exposed in relatively simple folds. 

Southward from the Driftwood anticline, a synclinorium of complexly 
folded incompetent Torok zone A shale unit is succeeded by sharply folded 
and faulted older Cretaceous rocks. As a result of this type of struc-
ture, and from lack of sufficient exposure, major structures, if present 
in this belt, could not be delineated. Triassic rocks are exposed as 
infolds or are in fault relationship with Cretaceous sequences and are so 
complexly folded, faulted, and crushed that little can be done in the 
delineation of structure. 

At the mountain front and within the Range, reverse faults of 
considerable displacement bring Triasnic and Mississippian rocks in 
contact with rocks of Cretaceous age. With the exception of the 
southern belt of competent Mississippian rocks, extremely complex re-
lationships occur within the mountain front. The Mississippian rocks 
are thrust over younger sediments but appear to maintain a normal suc-
cession within the unit. 

Near the heed of the Utukok River a northward "bulge" of linear 
structural trends appears to reflect areas of igneous rock to the south. 
These trends may be the result of intrusion associated with orogenic 
movements, or of igneous rock masses acting as "buttresses" during post-
intrusive tectonic movements. 

Contacts between the Okpikruak formation and older rocks appear 
to be conformable but sharp. However, in its normal contacts the 
Okpikruak formation overlies rocks of such a variety of types and 
ages that an erosional unconformity of considerable magnitude appears 
to be present. Known Triassic and Mississippian rocks occur as con-
stituents of coarse Okpikruak elastics which are believed to have been 
deposited close to their source area. This infers that Triassic and 
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V3c1:zL Lenc4ee ee same timo, 
either in a rej_on of hifil relf.ef o ir on3 containin folded and/or 
faulted rocks. One pcseible e.;:pllenation of present relationships 
yould involve s1a1lo-.5.angle thrust faulting of pre-Cretaceous forma-
tions; erosion; depoeition of Cretaceous sedileents; and subsequent 
tectonic movements involving a secondjisturbanceo 

Surface exposures of .0kpikruak formation appear to be almost en-
tirely limited to the Brooks Range province and only one thin belt, 
tentatively assigned to the Okpikruak, was recognized in more northerly 
areas. This may be due to a northrard fades change, or to an erosional 
unconformity between the Okpikruak and Torok formations, with most of 
the Okpikruak formation being eroded north of the Range. If the latter 
be true, subsurface Okpikruak rocks may not be present in the Driftwood 
tnticline vicinity. 

PETROLEUM POSSIBILITIES 

1. No definite evidence of eastward plunge is apparent from 
surface studies of the Driftwood anticline, although some suggestions 
of this are present. 

2. Torok formtion sandstones and siltstones are usually well 
indurated and calcareous. Conglomerates are poorly sorted. No sig-
nificant results were obtained from porosity-permeability determinations'. 

3. Okpikruak formation sandstones and conglomerates are poorly 
sorted, hard, and of low porosity. 

4. No oil shales were seen in the Shublik formation, most of 
which consists of impervious rocks. Cherts are highly fractured, 
however. 

5. The Lisburne limestone appeare to be of low porosity throughout. 
Three samples showed a maximum porosity of 1.66 percent; two of these 
were impermeable; one was unsuitable for testing. Only a minor percen-
tage of dolomite is present, and secondary (?) chart is common. The 
Lisburne limestone is highly fractured, but some siliceous recementation 
has taken place. A bituminous odor was noticed in limestones of the 
middle lithologic unit and in fractured cherts of the upper lithologic 
unit. 

60 All structures south of the Driftwood anticline are exceed-
ingly complex. Not one simple structure of good dimensions is exposed. 
Figh-angle reverse faulting and intense drag folding occur along the 
entire mountain front. 

7. No oil or gas seeps2 asphaltic residues, or other direct indi-
cations of petroleum accumulation were found. 

8, Possible source beds may lie in the middle and upper lithologic 
units of the Lisburne limestone-6--



 

r:itIn:;or r-c 4 r n 
Thu total tict,ion 

2. Li.&Lrn. 1.ct cry.:73 out 11 tl; 11 -Aga provinc-:. of 
tho upper UtlYzok-Kckclik rsa. An p.ppu..7ently nn(:opix esetion of 
approxiurtely 6,700 feA was maaured. The Lct3b-o.-Lins liestone in this 
arc hao been tentatively divided into thr e :1t.nolog: unit;: loer, 
micAle„ and upper. Tha kAier unit consts 03 silty liE103tc10 and 
gwa.tuite, and is approxL%tt4y. 4,400 feet th:ck. Massivo linestche 
am.'. nodular chert comprise the middle trait; approximately 2,)0O feet 
wore measured. The upper unit is believed to be 300 feet t1-..ck,. 
and possibly as nuch as 500 feet. Black bedded chart, black limestone, 
and black u:lalgi a-fo repreeentative rock types of this unit. All three 
units cont9.1n 

3. Orrl snail expot.....e of biz:el: and brown shales ras tentatively 
1JcnZ:ified as Pariulvn in ae on the baeis of microfossils. 

4. The Trias:.c Shublik forr,ation is bolieved to be about 1,200 
feet thick. Varicoloved aort, ch3rty liu&stones maroon, green, and 
gray nhale v.nd minor amonats of Li1tstJri3 are represented,, Some charts 
and limestones are fosailiferous. The 1:,dper part of this formation may 
include rocks of Jurassic age. 

5. Pre,Aianushuk Lower Cretaceous rocks are divided into two units: 
the Okpikruak formation and the Torok formation. The Torok formation 
is further subdivided into four litholagic. units: lower shale-siltstone 
unit, conglomerate unite npper siltstopz. shale unit, and zone A shales. 
The Okpikruak formation is about 1,650 feet thick and consists of 
argillaceous sandstones and siltstoneao shales, local quartzites, and 
coquinoid limestone. The fossil impel4 is comon. No definite ero., 
sional break wae evident betveen the U.Tikruttk and Torok formations; 
however, Okpikruak rocko crop out only in restricted areas, and this 
may reflect an erosional unconformity. The loner unit of the Torok 
formation consl.sts of approximately 900 feet of dark-gray shale and dense 
siltstoneo The Torok conglomerate unit, similar in appearance to , 
coarse elastics of the Okpikruak, is at least 1,300 feet thick in part 
and may be correlative to the 070r2ying uppor siltatcre-shale unit. The 
upper unit, a sequence of gray calcareous siltstona, sandstone, and shale, 
is believed to be 4,400 feet thick, but may be as much as 5,000 feet 
A predominantly calcareous shale sequence with thin interbeds of siltstone 
constitutes sons A and appears to be 5,700 feet thick. No unconformities 
rera recognized within the Torok formation. 

6. Zona A of the Torok formation appears to be conformable and 
gradational with Banushuk group zones B-C. 

- 17 -

https://cont9.1n


7. Few large struct,.w.sso17.th of Vla Driftwood antic lino can ba 
delineated. Extrema4 tint folding and sone faulting is common in 
the Southern Foothills section, and reverse faulting is pronounced in 
the Brooks Range. A regional westward plunge may exist. 

8. In general the porosity and permeability of the rocks in the 
area mapped are low. Fracturing is common but fractures are filled 
with secondary minerals. Oil shales do not crop out in this area and 
no seeps or asphaltic residues were seen. With the exception of the 
Driftwood anticline the area is structurally very complex. 
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