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1NTRODUM.0k1 

i\lvy C.U. Unit '1' .2ty I was assi4nd tc spc:.-nd part of the suumer fielrA 
s:.:L3on of 1250 in mIlLrig the 'Driftwood ant.iclin,in the upper Utukok 
ftjyr arcn: north of 'Zriftvfood Creek. The purpose of the study was to 
mak(: a detailed exaLt.nLtion of the sti-th:tre to determine possible clsurc 
of this anticline. In addition to this, Piz•ty I was to nap the voloLTT of 
thu uper Utukok-KokJli;: Rivers area, suuth of the Driftwood anticline. 
Emillasis was to be placed upon the measLrelrient of rock units older than 
thooe expos.73d in the Driftwood anticline in order to 6ain a reasonable 
ideft of stratigraphic depth to the LinbuTne lixtoe, a:-.d also to examine 
the outcrol?s of this formation to determine its possibilities as a reser-

rock ±/. 

Frou June 2 to 7 Party 1, consisting of 3iX men, was flown to the 
pre,9ent stQ of the Driftwod airstrip vhich is approximately 2 miles 
north of Ulf: Driftouod ait.icline. Th.J'eo weasels had been cached here for 
the pkrLy's use durin!, the aummer. Mapping of the structure was immedi-
;tvly begun an:I was cuntinuad until June 27, at which time the group moved 
sonthwxd for stxatigruphic ctudies. In mid-AuiLust the party returned for 
a fun dye investigation of streaLacuts thich had been covered with snow in 
late dune. At the end of tho field season, Ceptembur 3, weasels were 
cched at the DriftAead Lir5t7ip. 

The ,sx.osed area of to Driftwood ticline comprises about 38 squarep
miles between lat!Aud2a 6C°50' N. and 66531N. and longitudes 160°351 W. and 
161°25'W It is approxilwtlly 200 miles from Point Barrow, 230 miles from 
Uulat, ad 60 :Ales frou ileint Lay on the northrust Alaska coast, Over-
lk'T.t! routes of tra/ol from these points are difficult and are necessarily 
circuiteuri ocause of the uneven topoiyaphy, No lakes near the anticline 
are switabl,.? for 1,mding other than the smaller types of aircraft. How-
ever, e gravel airstrip about 3,200 feet long was constructed by Arctic 
Contractors personnel along the Utukok River during the summer of 1950. 
Weasel trvel in the vicinity of the Driftxood anticline is relatively 
ez5y. Except when at flood crest, both the Utukok ilver and Driftwood 
Creek en be crossod at seleted shallow spots. 

1/ Sable, E. G., and Eangus, L. D., Stratigraphy and structure of the 
upper Utukok-Kokolik lavers area: U. S.. Geological Survey Navy Oil Unit 
9reliminazy Report No. 29, 1950. 
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Ut,V;;;2.:k . 3tudirl inkda 
frc:T, t,rkiletrugon vzrtf.cal photos in 2/, A • p1un3-e Nas prevej., 

!y.:,5aiW,a east plunz,a ';:a5 31).- • fh:Df!c f;tudio.;11.re in cuvw_ged 
tsar f.--11; and thi712.3.1:, anA a si,ron:j,-

snd of 

Topog-2apl'y Id 1.Lchods.--au affftaciod Z'Zi723 'zrunds roughly 
fs3°52, N 1 :,:ngitu de 161°06 t W 

2Acs iAiriediteTy noa.-th of 1).!Nood Gre!:tk. .:y.posed axil measurea 
ar:iQut 19 m.ilco iu and to 2 mile in ith..It io long and 
• and 

kaong the bu!Andz.y between the Northern 
• Souther leuoillo Elections cf th'j Arctic. Foothills province. It i8 
3rrou,2ded eaEJ,, and soth by ido, almost featureless flats 
u.bariainb a...c.5 of thc ioc,k foraition, 7,t)r1e1 A. A huge, mostly tundra--
cl.weredrwJ J:ce 60C feet abcve ))rift- od Uroek covers the eastern 
pit of the iLnLiciine and ?robably axndo almus.c. to the Colville V.iver, 
6 Mi10:3 !:::!ck7les of the ‘;rzlvels in this .;:erraco is 15 to 20 fe3t. 

Utukok the anticline iu t.opogruhically expressed 
cy; a L;, cssntial/y Levol ridge 1 to 1L- miles north of I.Jriftwood Greek. 
'171e ridge c:Aelids from the Utukok itiv3r to rithia 1 mile uf the lar:;e 

wh:Tz.e its 'flari:1'.:ter )3comes lou'6 in an area dissected by. 
i.nor '2he ridge cret 'Ias a :aximum relief of 
70 foot. It i5 baj.eved to uith the axis of the DriftwceA 

szst o he Utuko The vides. of tho ridge slope gdu-
a:Jy, and aru b:,•en by f(m- traocs 31 rcsiota)it urlf.ts„ 2ud heavin,5, and 

dl.airzgos. uf the I.A.ce c,beve fliftwoa0. Creek :J.s 360 to 
feet. Cutco d tmces are extremely ocarce eafl. of the Utukok. 

A fey i;uod outcrops cc our Driftuoo!, Crenk; in the disElected area ua 
tL north fianIc of the struGtu; ind in the hMs adjaf.;ent to the 14ukok. 
*th the alxNe v:iceptione, exp:-Tres are liviteo. to vide banLs andhilloc%s 
• mud boils and 1-_:;AV:JII!,5 that contain comminuted. rock fragments and show-
iLg :tic indication uf socidj:!z ctAer than a gcnerL1 strike. 

Along the U...;ukok River fairly good but sporadi exposures of rocks 
occur in a fQii. eut. The i.T.:.d.1.11jfil thicimess measured in a oinple 
outcrop WZN 595 A.ot. Other cutbanks expose from 5 to 300 feet of sec-
tion. 

2/ Thompoc,n, R. t41d. Barksda1e, V. 1.0 Strat'igr,v,phy an structure of 
area the Utukcok law:.r with notes on the Cornin-Cape eeuufcrt-
idaskc.: U. S. Gooloiciil Survey Ny Oil Unit Report No. 132 1943, 

3/ Ficchur, A„ Le Driftwooc, anticline: U. S. Geological Sur-
vey Navy Oil Unit Special Report No. 1915; anc.i. Pho':,ogeologic map, 
Qu.atrangle L-20. 
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0: to:Loos and :lool!.oc ol -mzghat bc,ttev 
aoLo on 'L.he be :1g troiooLl 

ooe exponci only fo div,tences, tdooft are too poor to show more 
than a 8triL3 Mud flowv and heaVin6t; bsaring no apparent; relation 
to the structure Z;re cculmen, and Lout of thee show no linear trend. A 
fzu outcrops o':,co:o3.11 mli cut L.n of Plunge Crook. 

In contrel tu '21a regulor oa5t-;:otft ric14;e east of the Utukok Kver, 
tL exposed "core" oY. the anticline on the liest side is dissected by 
sructurally controlled tundra :iminagos ana by one transverse stream, 
?lunge Creek. The topography at the extresze West, plunga of the antiolirc 
iG typicel of a "broached" etrLeture. The highest altioudo on the west-
ern extension of the anticline i 2,250 feet, and maximum relief ia 
approxiEc-tely 750 feCo. 

The Intl-10(.1 of st:ouot-,:.1:-.;.‘,..1 uas as follows: 

l. Two trionoaatical Y!o-O.3 of fourth-order eoocuracy were establishd, 
ono on the north fl:and one on the south flank of the anti-
c3ino Statiors were located it-..sofar as possible on points of 
zoolegic interest, aril ware plotted on Vertical aerial photo-
graphs. Considavable difficulty was encountered in properly 
spotting stations on featureless wide traces and heavings com-
mon in the area of the anticline. All altitudes were baaed on 
the reLtive altit06 of 2,000 feet established by Thompson and 
Barksdale in 191.7 9'. 

2. Plane-table t.7averses from selected stations, and vertical 
aw:-ial photo compo.tationo woro-used to map tmces and meaaure 
thcknessea of resistant units. 

3. Topozrz,pllic ccnour of 50-foot intervals were established by 
altizoter traverse and the abovs-montioned surveying methods. 

L. Direct readings by Brunton cowpass wore taken wherever possible, 
throe-point solution of dip and strike problems was used on the 
few suiably exposed traces. 

The extremsly poor and discontinuous exposures in the axial area 
ne3essitates a generalized interpretation of the Driftwood anticline. 
Because of anomalies due to minor folding, reversal of dip along the 
flanks, possible major faulting in the western part of the structure, 
and the lack of any "key horizon", structure contours cannot be delineate& 
A geologic miT (pl. 1) sho6ing altitudes and trends of resistant units and 
individual traces, and app27oxirlte geologic contacts accompanies this re-
pot. Orly two fairly rcliable cross sections cold be drawn, one on the 
east aide of Plunge Greek, and one along the Utukok River (pl. 2). 

4/ Thompson, R. M., and Barksdale, W. cit. 

https://o':,co:o3.11
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.,-xcesed f 12iftvood anticline consist of a lithelogic 
unt desinr.ted in thits report and in the report on the upper Utukok-
Koolik Hivery an:a ,r,) art Torok formation, upper siltstons-shale unit. 

i3 surfcundd by less rosics',zr.t youn4;er rocks of tho Torok 
!.:Irs A t?Lale uni in all areas where exposures occur. The con-

vrio unibs is plLoed t the up?ermost hcayy-bedded 
trces of the upper siltstone-shele unit. Because of rapid shaling out 

the h r. bz2quences, this contact, is a litholog:ic one and is 
zot to D C jre1 11.23 a timc-liT!e. 

The siltstons-shale unit in the Drift!yood anticline is similar 
in lith/.0) 1.0 its exposures 3 tc. 6 miles south of the structure, but 
appaars noistant than the southern sequences. Approximately 
30 percent to 50 percent siltstone, fine-grained sandstone, and conglo-
=ratio i.Ltonc lenses constitute this unit, aud vary in thickness from 
6 inaes to 10 fset, Thoy aro Lcdiumtl'ay to olive-gray, moderately 
MLCCICCO calcaroous, well-indurated, and weather to an olive 
color, Pr(vinent fucoidal markings, mud-flow phenomena, worm trails, 
carbonaceo-o3 ITtutrial and ehele pebbles are common. A very finely cross 
b:Ldded to la,illated appearance is characteristic of the siltstones. Most 
3,;quences -t1 monotonously sinilar, and resistant units "shale out" 
laterally witt'4n aort distances. A few thin, discontinuous lenses of 
grcq=m-gra.; conglemtic sandstone as much aa 5 feet thick occur on the 
sclith flank c,f ily!tiline, east of the Utukok River, and appear to lie 
in the. uppc 1;003 feet of the unit. This sandstone was not seen vafist of 
the river. 

On the north flvnk of the anticline near the gravel tqrrace, a dis-
tAative '41);:iLl toms QT3 only prominent trace in the locality° This 
ci.insisto of el.i.)xinztt,ly 25 fet of very fine to fine-groined, medium-
gray to yeile,A-b:.viin, platy to blocky sandstoni: that weathers a dark= 
yellow orange. The trace dippars under the gravel terrace to the east 
and i6 cevec.ed by t'...41,Jra to the v“:st. It. constitutes the uppermost heavy 
bedded layer of the unit in this vicinity. Park-grays nodular to blocky 
silt shale and. 'olay shale ma:e up the re,winder of the unit. Thaso are 
indistint;uihatie from .,:he oferlying ::o.r,c A shales of the Torok formation. 

Ono sa5p1e for porosity-permeability teterm:I.nation, Sa8, was collected 
from the scAh flank of th Driftwood anticline° Porosity of this sample 

5.74 pury.eht and permeability less than 1 millidarcy. Two samples 
collected in 1947, Pz6 and Bad, show porosities of 10.6 percent and 12.6 
percent ros,-2coti7ely. No permeability data ws recorded. The rocks 
appear rx:d4T, and their calcEreous nature probably alzkos them unsuitable 
as reservoir rocks. 

5/ Sable, Y.. G,„ and liangus„ M. D., Op. cit. 
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../1A ef hpocia feot of thie uniZ, apeears to be 
e eent ,zet er.e1 lel-,ulcok Ai 'e;:. This Loa-
ce'eeplent ri od by coevutc,tions based on readings from sporadic 
cleeticrops on both limb of the anticline. Because of poor exposures, 

ling-out" of reeietant rock units, end the absence of key beds, 
totaly roli_a};,15 etvatigraphie sections of rocks exposed in the anti-
cline could not be neaaured. 

SMUCTURE AND 'INTERPRETATION 

Where deterelfnions of axial trend could be made, the Driftwood 
a:licline is tightly folded, overturned, and asymmete.,ic; its axial plgne 
di,pe south. The poeition and attitude of the major axle of the anticline 
cold be detenlined ,eith reauenable accuracy in only to places: on the 
et bank of the Utekok iiver, and immediately east of Plunge Creek0 
the former locality the axial plane dips eouth at an angle of about 67 
fvoll the horieeontcl, n tle: latter location the axial plane dips about 
64°. Weat of Plunge Creek the axis is fairly well loceted, and swings 
southward from a generel N. 700 E, trend to N. 55° E. at the nose of the 
fold, where it plurgea 20° W. Eastward from the Plunge Creek exposures, 
the poeition of the exie is fafrly well located for a distance of about 
2 miles. From this point to the Utukok River, axial position is quee-
tionable until it is located once more on the ev.et side of the river by 
correlation of expooveas bulieved to be equivalent. Fa:ther east the 
pocition of the axle is uncertain. It is believed to coincide with the 
lerg, nearly level -iebige that extends almost to the gravel terrace. The 
belief that the axis is in or near this ridge is based upon projections 
of avoraged dips fron either fink of the anticline, and from the per-
sistelt ellieeactar of the broad ridga top. This topographic feature is 
interrupted and apparently displaced in one locality 3i miles east of 

Utukok.. No definitive field evidence for faulting is present; how-. 
ever, the displacemert nay be due to a tear faulting. East of the 
Utukok, dips fur out on the flanks suggest a slight overturn to the north. 
The position of the anticlinal axis near the gravel terrace is extremely 
qLestioneble. No exposures occur on the south flank in this vicinity. 

Only ono vappable mince structure is exposed on the anticline. This 
is a 200 Vic-plunging anticlinal fold located at triangulation station 26, 
4 miles wrest of the Utukok River. The fold can be traced for only a 
ehert ditance, and nc field evidence in the nearby area gave true indi-
ctions of relAionehj,ps between this and the major axis. However, from 
the general eaetenortheast trend of rubble trace3:it might be interpreted 
as a bifure:Advz part of the mejor axis. 

On the north side of the anticline at triangulation station 26A, 
drag folds are expressed as sinuous traces that show no good bedding 
attitudes. 

5 



oO J o'x,tion ;!2 a AI '1- I. ...) i kV etuno 
to iO.00s N. 25j-2° J. Joed di,:o3 of 1&-15° 

0.00 1C-foet cutceop ef no:ethodf.ppf.ngclr shelo on tha south flank of the 
aAt:tcline_3je.,ii:ile southwest of trianale.tion station 13 has an anomalous 

LI: laje2C'i TO attitudes of boJe in both these outcrops are be-
leeal foleieg. 

The -- .J fold occur in the upper siltstone-shale unit of 
Torok formation, The relatively irlcompotent on A shale unit on the 

fenks of the antf.olne contains numerous complex drag fold.; and small 
eolto„ bt:t in gcto.arel reflects the larger structure. It is probable that 

a considecble wooura, or drag foldint; is present throughout the anticline, 
and that this might affect shallow drilling or geophysical work in the 
aoea. 

Cross section A-A' (pl. 2) drawn along the Utukok River shows a 
cea,puted thickness of approximately )4,000 foot of the upper eiltetone-
sh0.e uait of the Torok formation on the south end north limbs of the 
anticline. Gross seetion 13-13, (pl. 2) drul,in east of Plunge Creek (pl. I) 
Wf.0715 an anomalous relationship betweon the com2arative thickness of the 
u,ver viltstoneoshele unit exposed in the north and south limbs of the 
anticline. Structuri:i computations show a thicknees of 1,600 i-foot 
exposod on the :oorth limb and 3,000 lefeet on the south limb. The base 
of thee sections was believed to be appeoedmately correlative. There ia 
no field evidence to suggest repetition of beds on the south flank owing 
to folding or faulting, but folds or faults duplicating some of the beds 
coul.d be presant in the covered areae on the south flank. If present, this 
repetition would peobably be due to iaoclinel folds or thrust faults. 

Possible tear ;:aults occur in throe local areas of the Driftwood 
anticline: east of trien6uaation station 32, west of triangulation 
statioa 16, kto.ri on the extrema northeaet, flunk of the anticline. .These 
possible tear faults were in.terred from apparent displacoment of resis-
tant unita, and are believed to be of relztively small size. However, 
the fault in the vicnity of triangelatf.on station 32 may have a maxi.mum 
displacoluent of 900 stratiltral)hic feet. No evidence for a tear fault 
formerly thought to occur along the Utukok River was recognized. 

On the northeast side of the anticline, a resistant, easily identi-
fiable trace hes a goneral east to N. 60° E. trend to r. point north of 
triangulation station 3A, where it curves southward to a N. 75() T. trend, 
and disappears below the gravel terrace. West of triangulation station 
3A, readings taken on outcrops ceTosed on the trace shoe a 42°-52u N. dip 
end a strike approxi..mately paralleling the trend of the trace to station 
3A. East of station 3A, strike readint;e of N. 60°-75° E. cross the trace 
Some small displacements are apparent on aerial photographs, and it is 
thought that a. series of minor transverse faults is present, producing an 
. apparent southward uring of the tree°. The trace rises in altitude as it 
curves southward; where it disappears under the gravel terrace a small 
sharp scuthward bend of the trace is due to topography. 

https://triangelatf.on
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bank3 

east-northeLst sho no i of eztf:t • 1uno of the 
structure. 

No 201 -it fivld fAlidc72 for nil 1-Ititc„rd ..1".,;n:J (V the Driftwoo 
aiticiin. ii pprt,To o7::71 tracco ot ;I:th flank 
N. 650 .1&, and tie eunttv.ct ttv,!len the u17,1. 
unit and zone A shclo unit srdnze northward an o:' ;he the gravf.a 
torrace. Both of thse sugzest o a t plunge. 

A traverse as Lind:I 6 miles east of the gravel ter-:-ace ti the j0.-
vine River, whero scaWrod outarops revsal copluAly folded rocks of 
Vie zona A shale unit No ei;dence for east plunge was seen, but all 
e.:posures now belicvGd pertinc,Ilt to rApping of the axial trend of the 
anticline were not visited. Fuz-bher field work in thia ?.'ecion will be 
dme in 1951, along tLa upper Rj.ver between latitude 63°501 N, 
and 6605d 1 N. to stu:&-y- the rooks aloik; the eastwird projection of the 
Driftwo,)d anticlinal axis. This area is thought to be underlain by the 
zpne A shale unit. 

In making stvatigraphic and structuraa studies 15 to 25 miles south 
of the Driftrood anticline, Party I was able to gain ar idea of thicknesses 
of rocks betwaen the top of the Lisburne limestone and the rocks exposed in 
the core of the Driftwood anticline. This ruck sequence is believed to be 
between 5)/400 feet and 6,500 feot thick. 

Locations of masu;9d sections are shoun on the geuloc,ic map of Pre-
liminary Report Ac,. 29 1/0 Because of facies changes and because of the 
vA:esence of at least one probable erosional unconfuraity between Creta-
ceous and older rocks, it is not knoun whether the sequence underlying the 
anticline is si,qi.lar in lithology or in thickness to the measured sequence 
to the south. 

Rock units and their approxin:ato thicknesses I/3 interpreted from 
studies in the upper Utukek-Kokolik Rivers are given below: 

4,L00 (I, 600?) feet Torok formation:upper riltstone-shalo 
unit. 

1,300 (kr 400?) ll Torok formation, conglomerate unit (ray 
be in part correlative with upper 

+ 
siltstune-shale unit). 

II900 -- Torok formation, Lower shale-silts-tone 
unit. 

1,600 tt Okpikruak formation. 
n_1,200 i Penn.-Perrian?,Tric.ssic,Jurassic? rocka 

9,400 ::a ti (10,50C feet maxinmm thickness) 

411•1211.n••••••••••••••41:11‘.,W .1110.1•10..12....1001.Y. 

6/ Relationships between the Driftwood anticline und these exposures are 
shown in plate 1 of Preliminary Report No 29. 
7/ Sable, E. G., and Vangus, U. D., Op. cit. 

https://eunttv.ct


 

  

 

 

 

.

c. :,:......... . ,..; =2 ,.r.....'..:.,.n:::':. 

t ) r37-i.'..- :...'-': -1. :-... 

(":":. • 
7 

:.;:" *....J.:111 ... ....Y 

..7.' .: ,',' ''.... ••,- .::.' ". . ' 1•. 

11" 

f_ 

-• • : 

ThZ! 

2()G 

6e 

c;;:a 

....::'-H ':•'.. . .1.'i . 7.. 7 ? :'.. ..".."'::: ."..i:. ',T. :. :.!.;-. 7i ''....:1::: ':::1, "..-1.,- ::'?..r.:.' "•..; '.;--3 .'. (7', k: . ...7'•' .,. 
:. '. ....:: . 2, ..f..: . , ..L:. ,,,.: * .. ' ;-,. -. .,:::. '...,, ,,:f.' 6?.. ::',.. .... - -'. . .i....? i... ...A.:, ..,,...'.i:• :. 

,. 

...-...., : . .... ....- ..',.^. 7 : ::. ‘. ' ..-:-...... '';I: 

: .., . .:', : • - .::- . .,..., :I: .,- :,',,; .: .:, • . : ..':.... '72 .. : .. i: :, 'i ,.,.....:.;:...., :"' .1.:7. ..:.... Z1, ..- .Y. - 1:: '''.... f .. . 

..,.... 

. 

. '....- :1. .7 . 1 ' .. ' -.' .- :-: ': . ' • 7' ..- -

• 

1-Y.)rt1.1 
&pt7:1 th'c slofc30 

10,000 

Sirl V-13 O. the 

ZE1.71031:, cr..a.--ift.ray not 
e-1113. 

11,,51) fZCt1 . aTILOn CL7:0Cit 

d}.1.!;1.1.t, lio-xovov, 
Ehr.2 2,cider 

Lnd tiLhtly 
the Tcrok fotion co.Evril;c.7: 

0:12 A unit oc,c-cro, 
ciczur:0 o 461.c F.3t7.-aturo could be 

1950. A. ';:czt 
tre;n13 on tLe atructaro 

but eio. flE.nk ie nogative. LccLa 
in c.c,.1. ti.c;'2 in of thc 

T.Lich t,11:1 
uc.rc vo:y w:111. 

a::A! as aviclo.Ac3 

, GoLarlictio3 P.c:-)crt, for Lt:_ftwoor.1 linitk:d 
1:3•:;10. 
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Exposures of rook zlon;.; th2 anticline are poor, and structure con-
tours could not be drain. SOLIC evidence of small-scale tear faulting ia 
present, and a possible duplication of section caused by folding or thrust 
faulting occurs in the wectern part of the anticline. Drag folding occurs 
on the flanks of the anticline at various localities. 

Using thickness data gained from field studies south of the anticline; 
and assuming that similar units occur in the Driftwood vicinity, a strati-
graphic thickness from 5,400 feet to 6,500 feet of beds would necessarily 
be penetrated to reach the Lisburne alonc the axis of the anticline. In 
subsurface, the Lisburne would probably lie nearer the surface south of 
the exposed axis of the anticline than it would to the north. This may 
account for inconclusive results obtained from refraction Shooting on the 
north flank of the anticline. 
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