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Nov::: Oil Unii6 party No. 4, during the 5uuner fif..1d season of 1949, 
eramined the surfLce .2;eolorg of the ar..a of the Okpiretrali: and. Kirultagialc 
Rivc:rs,, The party (...onsistel. of six ran: tr. a geolo.,.;......st,s, two field assistant„9, 
a -weasel lak.,.chanic, .7.12(.1. a coak. Three vietasfls for transporation 
:1r. the fild 

The area covcrod is bean:1E4 on, the l'ieSt by the Acpikrurak Rivori, on the 
1.):,/ the Chandler Jiirer. ant. thc,. south by 1;b2. raorth front of the Brooks 

Tuktu Bluff on the jhardlar And its wez-, tnar1 extension for.-as 
boudal,z,r. Thc area is drained by the Kiruktagiaks 

iHkoiciailag:
, 

arri Olq . iltrt:L'ak. Rivers.44 

The objective of this 5111:017r vfork vga.r the gwy ...'„ogic ma.ppfang and 
et, Lti4-- . tllat crop out in t1)::•...9 arrikt,, b.11 outcropzfr:pliic study of the .roc17„, 
were visiatod and the geoloLy .7r7.) vc:r -Acal and tri-aitetrogon 

photoexaphs., v:(are cL-i La.blisi.ed by an altiiteter 

Par.;-,s of this area ha:.1. boE.n i!Lvestiizat.,3d provig:isly by members of the 
tilaTr:f •Oii. Unit. Durint; tho surro..er of 3.945 George Gry..:, L J. - fcbiaer, axid 

Steibansson visited ou;:,crois aionrY, the Kiruktagiz,,k Rivers-
and in the vicinity of Castle 

In the same year :tic, A, I:elane::' and C. .6.. KirschnIr examinei outcrops along 
the Okpikrurak ?..11.-er in cc: junction with their ,surve:f of the 4111f.k and 
Cc-17-111( itivers,, H. L. Dettervan inc1udd t!,etailed ,ltreti47aphic studies of 
out bay-k.F near the confluer,Ice of tile KiruktLgial.c. and Chandler Rivers in his 
geolog:7.ca1 laapping of the IcAver Chandler dir..ng the :2- iyirter of 19)48, 

OPOGRA 1) Iir 

The Okpilcrurak-Kixruktiak River area :c.ies whol....y within the southern 
fcol:hilii section of tho Arctic Foothills P..ovince. The area can be divided 
LI-GO thr9e physioi,Traphic belts that exter. -,ast..7,,es-t, across the area 

https://La.blisi.ed
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Thr 1?.9t • • ”?*1' e.;' or . : . 
Range on the Xiru.s.t-tagia' • 14..;.. 
is elcposed from thi. of a acid t th c± t , 
TriGssic shales (?lat 

The lover 150 bet of 
buff s, cryst..1.11..ne,, 3 coque ri s yapped 
8-ft b xi of dark:. bit!Tv.i..yrio.f 
litholog±c cin.racterist:.:snt aclart A. L., 1.!07.7sher11 b1 103 

this lower 1.5C feet, can be tontative?,..:,. AtedlAth the Al'Epah rLrT. 
he Lisburne Lake .4,Thic.th 

The upper 223 feet a this Lect.10:11 ;Its o.':b1zck, bitur.lino-As (2). 
phosphntic, eherty and shay- liry.,-stoms carry a distinctive 
Miss1.ssippiari fau:rw- No col-rE.-*pond.int; has yet been recogai:4A 
the Brooks Range, r.ltha..Igh Bovshcm- find:Lng a .rew phosphLtic 
near the top of the. LisTm.r.no ChandLer T1 Over much of the 
erosion nay have s',..rippzd arar these n.'!-.:i.stant. beds. It is 
on the basis of the 'Litho-log:1(z cliarteriTti.cs to call thil unii 
the Kiruktagiak p..ember )f 1,15burno line;-..one,. The utratigraphi.:: 
of this member with ref...n?ence tc tha overl.y:l.:117, Shibli formation. arl. the 
underlying massive 3..traltiAc-nc: i:A3.14.,.9.1). (7) :q:ad th.3 Tir.I.Ders to bc-Aj..::va 
It i.;3 youngsr thRn the e.J 1:05(.1 Ta.her. 

The bottom i.!.0 feet of th::: .:±er poorly exposec:. 
consists or gray-black .- ..;.tic,..)hosph. 1.).1.t .K.:L. *us .'?) lim.:;stcnes ant 
limestcr.es. Blacks, dern!es, arb a i c; lc.racu cor.cetion.s a4s 
as 3 feet; in dian...eter our T.be;e edscylr.,...r3.:1.3 the 8 foot 
bed of the lower psiv1:.A1.th ',Tarter vu o apparent discordancE. T1-
phosphatic zone is c.l.cer:Lain r 175 feet 02.: C.trk, cirrty„ bitutainow: (1) 
limestones shaly17Uitest,)rze, and shale, is ca.21.),?.C. by 5 to 6 
rossiliferouss, black stz.tle,, The  c,-.1rt.act..: with the over?..yi)...: rec. LiC . 

seen shales of t...1r.1 6hu-o15.k formation is :?..rposed but there is no ap/..,::'ont. 
discordance in dip3 betHeep. the two sectitm over the 30-to 100-foot 
interval which 

A narrow belt of 11.1mstone cros.e t.: .:;:iruktagiak Valley at 
where the Liz.zburne s exposed along tho of c.n anticlinc.,, The r.-.-yrac-•":-.. 
stratigraphic secuetc of the bf..xls co,.11d be deciphered because ci 
structural corip1ic.-Ition-3, but. several hox-:'..).;,yiis of the Kiruktagiak. ..ra3,.er 
were recoF,nized. Black phosp.ia.,:ic or bity.anous (2) shales with haT, 
calcareous concretions er&±.-4:Yu.rd to c ax-i' tLes.atue -Nell-preserved mall. 
ammonite as occurral at th::: type loc..ity The shales appcmx*.• to be. sver1ain 
by dark9 bituminoue (2) , cli.e:rty littectone5. 

Two narrow belts of limesto:le extond eastIest betTie. thf, 
East and. Middle Forks of t kp.1.1.7.-urak River„ filley are narked by a sericr; 
of sharp jagged ridges of blacks, bituminous (2) cherts and 15.mostones. 
Although there are no expostzas between th Lz.tst Fork of the Okpikrurak 
the Okokanaga 1.ivsrs outzrops of :3im53.' rocks on the Okokritilaga 
indicate that those belts are probably CC 7tiT.11201it•I across the divirle,, Tr 

https://er&�.-4:Yu.rd
https://over?..yi
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https://limestcr.es
https://cliarteriTti.cs
https://LisTm.r.no
https://cryst..1.11
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c-Aith of tbe Castle !Aountain-Fortress 
bolt, are limited to disconnected cut banks 

1...1i/De t.I.P..(17; or tr., sc..).t.tered rubble ridges and low knobs in this 
be'Lt of eluticrops in&.cate another band of Triassic 
strata 1 i:r.) 3 r- r• .imultain and Fortress idanntain.ila.CS rth if astile 7 

I are excellently exposed along the Uiddle 
the Lis° alcng rAonotis Creek-near the front 

of the H3m...3.. A ▪ (Plate 2) established from these outcrops 
• the minimum thickness of the ShUblik 

fol-matj.on .t.'ne -.:itrer area. .For descriptive purposes, 
the Shubli% can lie ▪two 'nits on the basis of gross lithology: 
the lower of c'rial..es • m.nor csarser elastics; and the upper 
unit of inte:•1;aci4c.,3 31(1 s. tstcses, 

The lover 310 foot oi this sesion is corlpssed of several varieties of 
shale. In 3tratigraphic order thy are: 1 Basal, green, red, and dark-
colore( silL-slay shales and si1ones„ 150 feet thick. 2) Black Fissile 
shales with a zone of olive-drab lecIded chert near the top, 80 feet thick. 
3) Carbonaceous or bituminous shales, locally woody oil shales, calcareous 
paper shales, and winor fossiliferous limestone beds and lenges, 80 feet 
thick. The succeeding 150 fe,A of this lower scletion is dominantly a black, 
medium-bedded short. !.;arbonaceot.-; shale partings and thin interbeds are 
abund?mt. .4'. 25-foot earbonsc,3ouF-Isareous sbale break ocaurs in the upper 
part. Porty-iive fe,:st above the of this clisrt sequenea are tvm thin, 
persistent lilestone beds that mark the first appearance of rseudomonotis. 
A 20-so07., oio of interbedded, dark- to aedium-.zray, finely -61'73=W— 
limestones, eherty 11.1086U:ries, and oil shales cap this section. 

TriaszLe rocks are exposed in numerous cut banks on the Middle Fork 
Of the Okpikrurak YUver. A complete sequence from the top of the Lisburne 
to basal Killik is partly exposed on the north flank of an overturned 
anticline, *miles south of the junctions of the Forks. Here, the maximum 
Possible thickness for the Triassic .was computed to be 3,280 feet, of which 
the upper 45u feet is covered. Vithin this sequence, an outcrop of the 
Pseudomonotis-bearing limestone zone lies 48o feet above the top of the 
agriurnd-ind 520 below dark shales and siltstones of the upper unit. Thus, 
the thickness of the lover cherty unit of the Shublik formation is limited 
to 1,000 feet. 

https://fol-matj.on
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tj.:1 Y:e )ntit/3 

LL - crt 

St C ark: no), r 
Cid; ft section of greci..;.,G hLt•31assy, bectic.d 
c!rti a roc; shzkly cl'ert -. 

1en hundred feet of uper -1).uli.t of tha qiublik is exposed. on 
tho thz- anticlinc on 't*,: 7;ar1,- the salie thiCICTIeS 
crts c;t6 aion onaL::)011 Cn:.- , IL bo- L sections Cor.x.f.st of 

:::iter::atf.n::. s:.?ries of Ye11-... comLonly purple or 
gr!,...en rill (-4,1f: 3 3 ark i:ray, locally, light gra.; 
to ver:i gra.ned in the b..93..1- 1 . part the rocks are 
coz.z.rser, darker, af.),:l contain carbonaceous fragmar.ts. The silt-

es &ncrai1j 13V fl ripi)led . ,.. -•!.(1:f.nj surfaces and :..1)undant scour casts., 
fossils were found iu eithe:: s<.:;...ticn. Several ou.L.crops of these beds 

eiscwhEro are da.rker red and LiL probably *cecause of :tore intensive 
vie•Ahering. These r0ci.c:.-7, of the typer unit ziay be diiTerentiated from 
your.ger :cc.-.1c1 their Teç cf inci.x.l'ation, the lighter color, the 

c .:ha.racter the coartti •' ‘9.13.ci ThG :Tcart.-:ity Of carbonaceous 
ittrial 

Although the fossil3 colic t from bel o the i'seudo:nonotis-bearing 
limeston,) zone in the cherty u. t have e.ce.ilied„ the 
s'ta of this larrr unit, hive t;•ecr-1 a.ssinec;., on the basis of the upper 
TriLssic age of the fasemiciaono-i. .*.s--1)eiz'ing l(3.5, to the S':iublik fonzation. 
The gereral stratigraphic r .0i1;thip of upper unit are not certain 
br.cause„ apparently; thesc shs -...itstoites have a restricted occurrence 
as a rcsult of pre-hillik erotb:.)n., But in the local:..zed area of exposme, 
no break in the depositional .-fTr.x.a the lower to the upper units 
laa.a recognized. Therefore, thy. up)er shale-sIttonci unit has been 
i.r- luded With the lower cherty in the Shublik f.:)rmatien. Later 
microfesi.1 and laboratory stu., Y:_es may furnish more, conclusive evidence 
a2 to ralationships of these beds, 

1_07c::::' Cretaceous Rocico 

Xill1L2E21.12” 

The rocks of Lover Cretacc-)un age in northern Alaska have been 
asaft.gned to the a.Llik group tc the lower part of the Nanushuk groupu 
To c:ate, the stratig,raphic studf_es of Lower Gretaceovs rocks by the Navy 
Ofa Unit have been confined larf,:e1::, to the Nanushuk .;rou.p., This group 
has been subdivided into forr..tal.;::..ofr , lumbers, and tongues and. into ti '-rock. 
'urri.ts (zones Al B, C, etcn) he hUlk, on the other hand, has never 
beer satisfactorily subdivided tJailer mappable units. 

https://Xill1L2E21.12
https://�!.(1:f.nj
https://fragmar.ts
https://Cor.x.f.st


 

(.11:1 be brc.n 
,;.1)ikrurak-idruktag.f_ak A7e.7: 

uuit, and the Tcrok on field 
si.uAleY alone. 31.11,)seciw..rt labci. aty ;,,nd 
I.vy 2::I1e1alo lithologf.c t].;:ec-:211%2 ricstate 
Th.e.,:.crere A is not now fc;asib.. to cr r7J,atut 
to th.c.? 

15.J49, the zone A Croro pLrt f the Killik group, 
woz as f.wed to te ianusuk ur;. tud.v u akm..Krurak-Iiiruktagiak 
River -..rea this sun - or mon3 1 ,„:icelly elont;sir the 

group The reasons for ii crange expl, later° 

AI:v.:ela Unit, 

I 1n OkpikrurEk-Kinikta::iak RivcIr :atce17E-. unit crops out 
v-,uth Castle Y.ountain-FG.•tress Motnuin infolded ;.;elt and in several 
p14zes on ;he 21ank8 of t Mountain sy*ncline. most 
cc)!Iaon..7 clops mt ubble ridges but is b..st exposed in two 

the Okpf.ka-urIc lne c.n a triblztar;! of the faruktagiak 

6Larecteristics thc, AuceLLIA from the Shale 
units we: () the Lcas:.1a1.._:a of .,uc.ala Kuserling.; 

th, ;)..iner„ iore qmiAzosc k7-57: iiiit, ne:3; -C3) the 
scarciy (f ce.rboeeous ;.Latti szyl.c7.31,o, ,2:i and cciagloarrato; 
(L) ripple 31- ncoux. aarka on the 3ane.stoner; d. i:124:tLnes; (5) iron-rich 
san4 1,.;nsc,:,, and concrCdoxis ithich vc.:ather Y -t1;t,y brown; (5) the 
ara,3tn_oas reprtition of interl,e(2cd si:,16c . onan, calcareous 
$anlst, •nr!s, 8i]..51,en3fs, throuLk:ltt qos: (.2 the sequence. On 
eerLal 0oog2'aphs„ outcrcps r)f roa:If3.,; IDF? distinguished. 
iO tLe 0-rerlyi_og Torok unit0 

bantc on the 04i: rer,A- section of the 
Auc'311- 4n::.t is chiefly a se:cic' k„? ff,m-ixiin.:!d, green, 
argill;cecwa sandotones„ dark .,r4es, anL dark shales 
(Plate 3). The sandstones &All plke about 60 
p(en,- of the section. Aucel c1,11 .3 tAh,.Qunoit. At the bottom of this 
L3€U8flt:& ir 20 feet of coarse ::;m3toile and cL.art-granuLe conglomerate. 
A 500- to 600-foot covereq iritvr:11 vF:parates those bedt, from 3hublik 
charts, nus, provided there ) mia.:;or laultin1;, the Aucella tnit 
here 14.o a maxirom thickness :); 2 500 feet and a miniuur thickness of 
2,000 Parts of the same ,7c-biolt are exposed saveral miles to the 
south •an the lacIdle Fork of the CLIDikrurak where the ma:daum thickness was 
calculuted to be 2,500 feet. L:;ain the bazal 500 feet re not exposed. 

6 
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:,.2o.y 
sauctston of a ACU-fc. .:. 
dark clv 2'2),. The cono,J.o-Jrate aqgar to r:ubu.-- . 

Zragx-ints, roullCo oil simLe pebbles, an,7.1 carouizd jli 
fr;lcmerj43 in a. finfraThed sant/ fu.. pec:-.11::, -; of Aucella eac. 
In F.,. cr;..11omerate lcrw Thie .if,n1).once is 0:Aublik oherts 
crIvcrad interval of 30 fo:t. J i!orOU oer placcs s-)1A.0 of th.,.). Ctlo 
Ka..irtaiortress Mountain infoCed belt, t!-IDsc. basp_a 3aH,d3to21wh11ve been 
inAided with Shublik shales an. chert. In addition to chert and oil 
shaJe„ :.;everal of tha conglamte:.,; contain pebbles of cl,inoidal limestone 
(1...our.e), green, fine- to med:.um-grained !riafic ignr.ou,s rock, and green 
TI.:;_rtzie. Four miles south cf fortress Mountain, a on ()f bouldar-
c3:11012:1!?rate 20 feet thick reet,.7 df.rectly on an f,.rreuula,-.• mrface of 
SLiIk chert. filthough the relatonships there are pray obscured, no 
gri)E..t iuiar isoordance is ap,)arent. 

In a cut. bank .1':ibuto. -7 of the ISiruktzlgiak, abut a mile north 
of the Notch, a 950-foot ;.(:.,cti of the Aucella unit is :,cposed (Plate ;3). 
Li this series or Aucella-bear.:'..1g green argillaceclas sanistone, calcareous 
sandstones, shales and sj..ltston,!s, the proportaon of sha,e is com5iderably 
greater than in the Okpikrurak ;'ection. 

Based on the occurrence of Aucella crassico)is, the Ixeella unit is 
assigned to Peocomian (lower Lcer Cretaceous), 

ahale Unite 

The Shale unt cro:v out the flanks o; the Gisti,. Iountain and 
Foltres5 ?Aountain synclines anc'. f.1.1 band to ) w. de north of the 

Viountain-F-xtress Lounto.-..n Thfo1d6d ;.:0E&':2:1 are li_Uted 
to cat :_)a.xlks of which the most xlensive are a!ong 1.j- e l'ruktagiak and 
Candler Rivers. 

Tb,3 unit is xedominantly clay ant). silt shLles, These sales 
cnnot be readily distinguished from shales of the rirok unit or A.Acella 
unj.t, but in the area studied iJ1 is a mappable wilt 1. ecause of its strati-
graphic position Cej6ween the unJr1.ying Auciale unit or :11112b1f.,.k formation 
and the overlying basal sandstolos and conglomerates of 11t- Torok unit. 

Practically Tlerywhre the shales have been intricaely folded and, 
tierefo-e, thickPss measureuem,s are difficult to ottaLl. On the 
i..rukta,;:ak laver, we2t of Gast,e nountain, however, a rklatively uncompli-

cT;ed ectioa ovelles Shublik :11trZ:s a7id shales and und!rlies basal Toro:;: 
colglow2rates and sandstones (1- 4) 3). Her,.:: the unit m !asured 1,750 
.1.et in thickness and is compos-.m of dark clay and sfit 'thales with sllty, 
somewhat septate, ellipsoidal cAlc::'etionz. rhin bedt of fine-grairled, 
peen, argillaceous sandstones ,:xe scattered through the section; carbonaceous 
luacrial and fossil wood are atinde,nt, 
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t 52ozsil fih r.ikelto.R of 
ure of ,flhala 

T lc bulk of the &talk rockn to the Torok 
‘1: .5. ...g.ore study, 1-.we-Yur, - reveal that a f-arth..T.r '.)Yee.kcloan of thir, 

at ick is possi.lae. Torok u If t e;C..p 3 Q I/ die Castle 
3AountAin in belt (IA jilot scuth c.If the Tuictu 

f”- carp:.dent. 

the Tort.-.4:: :fl t3 of a thick elies of dark shales: 
g:,..tyviaz:kcs if, anf, eTa-...ywacke co-iglol:crat es -i.hat were depoe t3d 
envirrmbulri:-..: The n•se clasti:: facies are concentrated 

5cy.l.thern Trgir Of Castle Mountain-For tres Mountain 
belt, but out i .-,-0 sha.les a 3hort dittan,te to the north„ 

•als,) appre.c.'fk abla is clianct..; an ea3t-'e cbrocLLon0 
'llabstra_grapitic hcrizcv. .;orld trn..-;rj. t,hrot ghat t1-1 

Fi•'11A1.1 are scarce g,“nerelly onexistent *throuc!- up co. of :he unit. 

1Tho only unbroken c;c..Itior! of the Torok unit fit Castle .:1s)untain, 
Zo.A1t banfl grapracks and "tkuit.,lomeate; r t'.F.) Shale unit t(, 

to., )1* the conglomextcia cap CaFtle .5., y)ction is 
?ctA thick (PLItcs 

ri'le basal grabywack.').e, arid s C.;:as-fie liounte.f.n 
(.,'-" ,,:pQsited on a :scoured sl....,:face of the 3halc.i. un.t. The sect:,-;;:on 

3pc-i-r.,-.<1.11ate1y 6.50 and cone 1-q.* LgGd.iza-- to ci...)arsc-g,raii ,,cd.„ 
;een ' t.;id granule con-,;raywackes with i.i euL lenses of 

The t;ect.i.c.- - Car ., unized cantin rade. 1..:tr,..ard into 
fragacy:','"(.sartd oil litt:Le 3p,„ -wa.5 present

• *DIM 

c:c 

Fortress Mu:a:fain ).'easi the banal coars clLstic facie crops 
ov.t or: the Canoe hills, Tiere - :Le section oon3i,5t3 of iterbedded shales, 

rw4L.-.k„ and gra.pro.c;:c. con:7; .cnierates. :n adctitii i chert these con-
contaf!...n cobble's pablet; of gmy, 

baocl tic ljiaesfone, green di; z.;-reen urtzit, back bituminous 
and wood fra:cdents. Th4-::..te are f..7.129dded in a highly ariLlaceous, 

consolidated matrix. ha3., shaly At leveral 
hcrizelb, large, subanixlar Ci 11171," of shale tind siitstnes are ilabedded 

the matrix. 

Vi• • 
•I grayriackes aar ....L.'.ttmeWLici ontain, be s quartz, si;ni-

f-- - -ir frapAents c bot.h non-resistant..Lcant (.:.nounts of angula:r and 1....1z:ngul;.-
and reiotant rocks and rainer;? t:et in a dark, hier:1,y asi•iLillaceous, at.d. 
oiten :Nilcareous„ matrix. Th re typically poorly sorted. 
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T'jhe - •,- e=; on 

are scattered at raJdou bt•iLled 
gra,nricke 

(jutcrops :),t' theca h icr occur 
Rivers., i.,elkurocerEr.,,W, f (17 at tY:e L. 

In the Ca.tle the 
over::.ain by a ...,..ot-Lot•Jnol.L.:!! 
Silt ane ciay , 
Aucellina was rotind i.n ,;?Lzies at 

-This tR-erlain 30 • 
with lenses or 
an::: C.L5 i';13 into 
abrupt.i.y, a thoy -were _iot cr. 3ids2, fzt:i.• 

At least 3 , OCC) fee-1-, :.arl: 
tr!1, fc,p t.. :.rtoedv 
congiciniote these cn soath 5-.1.(.1.2. of 
MountaiL kire nct. prc:ent ncrth 

On the C,ast.le thc 
of slm3..le 15 

cr,v, 
of sut.;:::•ound cL p:bbled 
abundant., Gra:, . 
quartzite, and gra.nite arc c:ouizo-n thiit 
Boo oet No vtl:.ite vein q pebble:i four:1, 

A 1,500-foot sectior., al the uj)Der Wa;3 -L•h• 
quarters of a mile to rt.c.fth a the cc t-21' of th Cat 
syncline, The upper p.- .1..:.•_..•:rt oi this sect- th. , 1,300'. • 
section to the. south. The 1;rtier pztrt., essent-'..ay 
shal.e. 1:Vhen the two si:.1c-ticyls are. corriiW.d hz., the dir,..:.1c . 'c; ,Yf 
it is apparent that the 600 feet o:: he cor- fl oiaeratr.3 in -s.:,11,-;uth 
section ades irto shaTh Liin tthrt-ic: trs cl a mile (1)1a•.c,e 

The Torok ;•.1.c.',..t 1z zJi. xpos 3 Lc 14 miles dc 
east-west acros::-. of t11..3 ZI'ea. The best (Y.1+,0770:13 art 
along the Chan'ller 191.4:2., , R. L., Dc.!..,te..:.11an 
4,160 feet thick ly.;...'.averi t.11 1.1.71-3.t and . 7ver1,7ing 
Tuktu sandstc.me (1.11.a.te 3). fhe 500 fc,.-t gree:. to gray graywacke and 
chert-granule c.-_-,,ngloraera.trc the base o. his acc:tion is b1.-.!liev:3(1 to be 
correlative vr..i.t.1-1 the coarse clast:. of the Torok at Castle 
llountain<, Sevcr-al spciec c,f L rocer ;:nd oaf: 
in these beds on the t'oe 
wackes and the Tukt-a saric.iatcrler i. aou 3. Ck.10 feirt; Q:t.' clay and ;i1.1.•:, tqw.:_c•. 
with lenses and. concretions o.% dark sit:, 

https://1.11.a.te
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Lf., r ?art of Na1u1,11. 

Tuktu SancUltone Unft. 
•••••••••••• ••••-• 

The Tuktu saLdst(ine 'rops cut. along ',11.) r:rthera boundary of the 
Okpikrurak-Kirulct.agiak Ki7er thir urr hao been studied in c2.0.1.-
by sevcral parties in the past itwas civen °If a cursorzr examination 

19V%. On the Chandler ?iv 4,,termkun lounc f,t t be 1)0LO feet of 
a fine- to nedium-grLined, a11a,.;eous:lcaL y fosailiferous, green 
saadstone. A few pebbles of white vein qua:.-t::, appea;.. in the upper half, 
anl ner the top arc a narrow lens of quay- 41 7,n(I ch3rt-pebble conglomerat.e, 
• :'.nd several beds of yellcw-rA sandsne 

Tc Tuktu sandstone averlcs the Torok unkt:,. Everywhere a covered 
fliervoi of from 50 yarOs to a alf mile separatos tro units. Near 
tl c.c, tact the sandrito,, dip frolt 10° to 20° to the north, but the 
crnulLtfA Torok shales dip on the average of 300 to 50° to the north, 
r1H2 cLsterepanc:rr may indicate algular unconformit7 0.:7 may have resulted 
ft m t'e relative coapetency of ths sandstones and sI.ales. 

The only igneous rock funitd in the 01:.)ikrursa-Kir-okto.giak area is 
fine-vained, With the excepon of two 1:7,-ga isei at Porseshoe Mountain 
and on the west side of tie Ki:l..ktagial: YiT,:r 7 3i163 south of Horseshoe 
Mcantain, the rock generally 0Un'5 a 31l. scc.ttered kmtcrops within 
tho area of Shublik exposures. any e;:posurer: are small, pluglike bodies 
elonea.;:,ed parallel to the strie (f the hot-; strata. In several places, 
t1se separated exposures are zaipad, which probably indicate discontinuc=t 
intrue.on along linen.' zoles c2 wc,akriens pa:•allel to the regional trends° 
In numerous other places, relatio3shipa we xere evident in the 
outcrop and areal plan; thin .t.yez's of the igneous rock alternate with 
thin bda of chert; tatY0.1:.ar bo, :el-, 20 to 50 feet thick and up to one-half 
mile longs parallel the stzbika thf, country rock. Thc;' thicker masses, 
with the exception of Horeshc cintain, Aow aimilar elongation in the 
dt:7ect_on of regional tread. 

No microacopic st0y of -.1E1 Jeasonlo (:ollection has been Aiee, but 
Previous work has shown the rix.k to have a .;abbro-basalt composition, 
Legasco;icA17y, the rock has a fin 3- to meu:_um-grainad, even texture and 
i3 dark green. Minor variatiol,e I-I texture and color wfare no.t,ed over the 
ar-71h, hut there rere no ;reat , ;fferences in cmpositiol,. Local changes
ir apvarance are probably due t.c, assimilation of cgmtry rock. 
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to 

effect, of the 
fl tnc (:htsa At Notch, a 

bo# ;.acing f2j: li!a3st,4nc 
chert„ Thc: 1.- ec;.a recrystallizPd, 

1.ic1fiaci, ad iraprt- :.;natec.: 

T.'1€: rocks apix.•.:ar f3 be in c;:-?..1.pt at Horseoe 
l.u•nte.7i..t--,3 where sorie :Cine-c;ra.! and '6. ext.ire; are 5Uggestivf.; 

Thin-c;ec:tion est-.10:4s are n.i.ry bc.fon, conclusions as 
t(' the relationships at liorse., koc: ',..lao.n.tain cal.. Lie. it,?:der 

Niere was it e.staldish:: . that 1:aecu: x.'oc...i4 1:7 intrusiv;,,. into 
o-7.- younger strata, ?eh and cot-f).)1e.3 of awfic igneous rocks are 
.;..n the basal CO3.:4:1011er of the as.:d Torok units., On the 

1r.i.den,..:e now available, the ag. (xi the intrusive activi.....y would fall betwe,In 
post-3:111!)lik and pre-LoNer Grc. 

Crogenic Inoversents assocf..terj. with of he east-trending 
Dreobs itange are reflec.',-,cd in hc liver section. of 
the10 a.i.l re.;-24.on by a corK. peralleling-..'..e X Serf.es 
the stisiLze of the mountain frcf :tr. In colit:i...s.c. t2:.e tr-irn.Isting, prevalent 
in the f.7ont of the Range, ;. :are relieved ilt.ore 

folAiag than by faulting. 'Ale foldi, fr6ra the:ig 
t-:,;.trge. A regional dip to the north pre,fails. 

Between the front of the •_'.;:ooks R.mge anA the Castj, Mountaf_?a-Fortr 
;cuntain infolded belt, pre-Took strata hr:Ive 'xlen oo1pres3ed into a lEyriad 
o. ShCrt, sharp, overturred fc(i.s The (;).r) pattern resulting from this 
cticse folding is well-devolope 1;(1,1.th of i,'ort riountin (Plate 1). 

Several larger folds are :xposec.f. thy; River and. 
bc.tmeer the Middle and &st liti.;1-lts of the U.,:piknirak, V.ey could :lot be 
vf- : cm:xi. the small:3r foldz,1atef.i across the irlte.7...str;:_iai,. Callas beCaU;.:e 
appear to be Secondary. ,,.)11 t.he 1.nrger 3tX1.4Ct11:,7'eS., 

in the infoldod belts the '.iorok Lnd Siaie unitE ha';'e been 7,'.3.7..ped. into 
a broevi ziyncline„ J'Atitudes the upper beds of tile Torck unit.; which 
qccur at the top of Carycile Lioti-fin, are gy.,:ntla arid regl.iel.4. Attitudes 
ijn older Torok strata wet of .a.;t,le ountair.i ioer, 1`:Cti gre&-i-,ar 
deformation, even acre the f.::.,ntcr of the aajcr syr.c1i. In the area 
ciurrounding Castle Liountan, a:C-4-1c, basal Torok beds tr.:ave t;fen overturned 
and faulted. As there is no c:.t)a.rent major aLgular bre. ithin the Toroir. 
.sequence, folding aust have bein progressi~.re and, also, ......cntelaporaneous 
with d2posit1 
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The generaI weet ereld of larse oyncIre esereusteCk at 
several localities slon fs.olrieS belt. In eech cat's, the western 
segment has been dieplecea flovt=ard relative *,c, the eeiselat east of 
the break in continuity. Over a dietance of 15 miles, the cumulative 
effect of these offsets has been to displace the major tsesclinal axis 
at the Okpikrurak River 4 to 5 miles north of its poeitfon at Castle 
Beuntain. Several major streae,s :rose the infolded ')elt alsNeg lines 
the, mrk these offsets. Projectione of the lines ae zcles that terminate 
the Fortress Mountain sevent coincide with zones of nol;:hesouth structurca 
ie the close-folded belt south of Fortress Mountain. The above evidence 
suggests that north-south zone: of strong disturbances ere present. 

Tyio major faults are associated vith the Casae Moleitain of the 
infolded belt. South of Castle 14.1xn, the stsike of Jat3a1 Torok 
strata Ls discordant with the Y.riessic-Gretaceous ccateae',. This discordance 
CM be traced fro the pedimeal: gravel cove:0 roar tl:a hued4aters of Torok 
Creek westward to the lower reaches of Castle Greek and elay be continuous 
to the Kiruktagiak-Ayiyak South of Fortrese Mountain, Torok 
directly overlies Shublik. with AO apparent discordance. South of Fortress 
Mountain, Torok conglonerates -'ircetly overlie Aucella end Shublik beds. 
Here, loriever„ the unconformits beneath the Torok congleserates at the 
west and northeast ends of Fortress Eountain is thought to account for 
the minsing beds. As evidence is inconclusive, it 3 passible that 
these beds have been faulted °rt. 

A narrow band of Triaseic anf:erlying the Torok and Shale units is 
exposed on the north limb of the raj or syncline in the castle and Fortress 
Mosstain aegmente. These cherts have been thrust again:t south-dipping 
Tceok e‘nd Shale Laits to e nort71, Apparently, the fate!.t does not 
exend to the Chandler Flyer the east nee to FortresL Cseek on the 
west. 

The lowland betueen the irtolded mountsins and the Tuktu escarpment 
is larsely underlain by (Wars:led strata of the Shale ullfs.t that were brought 
up on the crest of a broad anticlinsrium. Crenulations and drag folds, 
broken by Idnor faultss, in the incompetent shales have variable intensity 
and orientation. In general, their orientation is parallel to the 
regional east trends, with south dips steeper south of the axial trace 
and north dips steeper north of the axial trace. 

That the ierge anticline has appreciable azyumetry is shown by the 
sprrowor expolsure width of the Shale snit north of the loll axis. Although 
thy becls are badly crenulated., over-all dips on the aoetn flank ere between 
35' an. 450, and those on the north flank cre between 40' end 55°„ Either 
fold intensity diminishes rapisly north of 'this anticlire or else an 
angular unconformity exists under the Tuktu unit;beause„ over a mile 
distance, dips decrease f:eon. in the Torok to a prevailing 100 in the 
Tuletu. 
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'2, 1 ••',2: I ;•.; 

&arcterstics of o: 
indicat-J that duv:.n a. ci2 

Thc) T,..r.c;,7. are. 
hoter%eneous accixittlat ;lorbe an 
resistvnt and norr2esistant rock minra7'.8 severa varieties. Their 
naturesugests that at cizpof3iton a nearby rising land mass 
was bein rapidly eroded Lnd tL.c wns ciru1J.uiplyA into an activelz: 

LIL.rine 

At; Uready pointed cut, th f,LUJ:4elx, in te LIIA.e unit and in the 
Lover part of the Torok uni-c . rre def,-)r: - ed than thc.s above. These 
rok list have been subjcotd - A) ct'Lve co;zpirt5sional stresses even during 
deposition„ 

Unler these (.-,ond.itiors of :.;c-di.mentatio-ii„ it might bs.. expected that 
nwerouT uwonfonaities :1t16 develop. ,'.3.2veral such breaks were 
obt:ervec.I in the Okpikrura}c:-..).-̂ :taiak are.e.. North of Fortress Liountain, 
congloL....?rates of the Torok unit ,-.;•rep out veIv close to Shublik cherts. 
Ai.);areni-ay some of the Shale has been ,?roc:ed away. Or. the west side 
oi Fort.:'ess Mountain, coaz;loiaer,-.E: of th orcc lie unconforroably on dark 
rhelee. A similar situation exl...:1; west of G3t . tie 1.,:c,untLine None of these 
urEonfc;•rraties could be traced .; -cri far.. 

No outercps of the Shale it or Torok unit were le.;,n6 south of the 
Castle .:1ountain-Fortress 1::ounte.;.n j..nfolded eltThf: ZOr:centration of 
coarse ,-.:lastics aloni-,j the soufn-fn tt:e infolcler..; belt and, the 
abrupt out of these clast..;.i.: .%.,embers into sbale prcr...e..: that the source 
area and shoreline, during the of deposition„ wi.re .-;• -ery close. It is 
doubtful that these marine sedi ever eAsted as fax scuth as the 
Brooks janze, 11.112 Castle :dour:Li:Ill-Fortress :qountain in.fA.c may mark the 
locaticn of a rapidly sinking ol.'2:tore raarinu trcugh durinz upper Lower 
Cretace.ms tiTle. The in.feld, a.!.; it is new 'imern, TTEL::: in the prccess of 
formation duriug the 'Lila; of de . )..-)sf..tion of Torok and Shale unit sedinents.,. 

Th-. occurrence of ucella uii strata a iile north of the Brooks 
Ftanj,e ildicates that the. f.ourcr, these s(!th:gentr lay Cc, least as far 
south az the present range. 

As noted above there apparent: y ws a Lreak in c'epwit-lon and a 
Period following ;_:a3ed. on YOE f:*; L •vidence„ the 
extent of this break would be L-or; Neocoüa to tabian, 

No such extensive break was noted between the Shale unit and the 
Torok urrit. anor uncoufcrmitis between these two 1.41:It were observed 
in several places, but from the base of the Shale unit to the top of the 
Torok the series is essentially continuous. 
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Cirotss-1:snssu C.oTslast 

Tile basal gyeiyRackes isnd csnlemetes, slss 'orsS u.lit a Castic_ 
l'ssuntafn have been correlated TsAh the salssurse slasiss of the 14,160-SH'r' 
mstios,shidhR. L. Dettersian s.,sul-ed at, Tuktu bc,luf the Tutu 
ssadstsml. The Isso sections culd not .)c: corrslated diressay above the 
basal Ise-sib(:re. 

Mite quart:, pebbles sccul in the u:spc,r 117,:.1 of ths TlIktu sandstone, 
hut no quartz cobbles were four-:, in any of the con2;lomsratss at Castle 
Lcuntain. It is esssumed„ themJs)ro, that the tcsp bold cf she Torok unit 
at Castle Mountain are older tIssis the upper hall. of the ruictu sandstone 
Led ar,-. probabk, older than th,_ entire Tuistu. :f this reasoning is valid, 
it wouA appear the.t the i,460 Jset of the Torslz unit al Castle kountain 
hes thinned to Lc.s than 5,004) feet 1? miles to the north. This is not 
suvprisinc, in view of ths abrui- t, aortIsriard wed,;e out of tho coarse elastics 
at Castle Mountain. An unconfsrmity et the base of the Tuxtu sandstone 
sLit svald also account Zor the thinning. 

In 1949 1/ the )4400 A3et cf ,:ssyseess css]. shales that underlie 
the TuL.tv sandstones at Tutu B;ufs rese tits 'isnushuh group 
as Zote, :-. In the cass,, rspors he grayrsscl:sr, ,ssywscla c,siglonerates 
arsi sh. lcs in the lmsr psrt o: Torok tail, in ths C;stse Mountain 
Fortre3 Mountsin :sifo:WeJ 1)el: mcse descr:beo ss 1011i). fc'oul, rocs and 
typicas of 'Tlyssh" depossts as ccatrasted to t'is Naassluk "molasse" 
type, accause the field 5tudisr in 1949 revealed that tse shales and 
grsylse of the 421.60.-ft ss:tisn at Tuktu -131uff are sorrolative with 
typiea. Lflysch"-type Ofvosits. thLs section is distinct fros, the 
"molar), s--type of tne Narnshuk Therefos'e this s!sstXon should 
be inc:sic'ed in the Killik 

Sigsfics st Petroleum Features 

1 Much of the dsrk, bitIsinaus(?) liaessoleint llruktagiak Aember 
CL the ..Lsburne Ii stone has -,';;at is described as sn "oi.1 shale" odor. It 
is par's_sularly Goticcablo on frsshly bro:ser surfv.se. 

2. Oil shales are Ilsesen in the lower cherty sectLon of the Shublik 
f:xsaat:i.. A 15-foot zone on Vsnotis Creek is the thieksst section exposed. 

3, Asphaltic material gen)rally associated with vcsn caleite is common 
a3 fracssre-fillings in both ths Shale and Torok units. On Fortress Mountain, 
a ?orok conglomerate bed eonsicss of angulas chert granules cemented by 
asphallsx material. 

LI, No good reservoir sandstones were recognized on. field inspection. 
Th3 cleanest sands appear to be those at tiTe base of th Aucella unit. 

Payne, T. 0,, Geology ot the Arctic 71cf:7-C.: Alaska Oilana Oa-1 
Insestations !lap 106; U. S. (:;“).1, Survey, 19L9-

114. 
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220 fo • t-zot- anti 

dif:r :2,E.rkadly froLl 
the :r,iruktagiak ra-

2 e uprA';-: Trf.c,csic fr, Y..,28() fet 7,11iok; the age 
of 1fr 000 feat o.Y: stz--..b2,:lshed by fossils, 
the ?.,280 feet *I* s5.1tsors is exposed 
in cvay place. It arT.E. .DverlfLe .c..orably the icier 1,000 feet 
and .ther..Dfore has been ;isEignoc.:U thz 51r)b1i1:: f::Irmationg 

7.'otaceoltn; 
three II.tppab.:_o unit Aucella0 the Shialc., iLnd the Torokg 

The unit is about 2,4j20 ari consists oj-

3 TA tho arua 3thdiei - g-rmip car be se-

' E':Lale and of 
arOlace sandstones •a:± differ in a j...ytv respects from-
ths; in ovor;,ylag C3MMC1, The unit 
appe;Irs to ba sepl:atod f. 41(1 unit 'oy El rosiorial break,.;:fica the c.vciying 61, 
Thc •Aiale nit is about 1f,7A) fei. tiick and .7;omdst3 prel.nately of dark 
shales which do not diffa of thcl over- ard mderlying unit 
The .nit mappabi b of 1:.os1tiol:g The Torok unit 
is 8,460 faet thick at ( I fcons!.3ts 7if shales and of 
gray4ackas and corig1onerae6 cAlt ota1 intc slales. Thirteen 
oile to the north the Twc., iJ; not oolic th. YJOje': thick; except 

.00 fc'A of grityvatfor '- ciamerate!.; is composed 
chicay of shale. There is no unconfit;y 77)e)ri V1-1 Torok 
are unit, 

4, The prasence or abaence cf an unconformity at thc. ID.se of the Tuktu 
sandAenc, ::annot be establiAled. 
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