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INTRODUCTION 

The part of the Southern Foothill section, Arctic !foothills prov-
ince, that lies beteeeon the 1Jdvluk and Kiligra Rivers eae investigated 
by Navy Oil Unit party 6 dle:-. Ang the 1950 field season, A belt about 16 
miles wide and 60 miles lonz approximately 800 square miles) was mapped 
in considerable detail (see r3dex map, pl, 1), The mapped area is in the 
west-central part of the Arctic Foothills provinces wholl:: within the 
boundaries of Naval Petroleum Reserve Eo. 4. MaJor drainage consists of 
the middle reaches of the Etivluk, Ipnavik, Kuna, and Kiligwa Rivers. 

Principal objectives of the party, uling previous geologic studies 
in. the Okpikruak-Kiruktagiak Rivers area2/ ao an initial working base, were 
stratigraphic and steuctural studies of the outcrops in the interstream 
areas. In view of the former inteeest in possible Lisburne limestone plays, 
the Lisburne Ridge west of the Etivluk River and the northward nosing of the 
TrDessic complex between the Ipnavik and Kuria Rivers were designated as 
areas for particular emphasis. 

The party included six men: two geologists; two field aseistants, a 
cook, and a weasel mbchanic. Three weasels uere available for transporta-
tion;two of which were maintained in operating condition for daily field 
use. 

As many exposures as were pertinent or accessible were examined. 
Vertical photographs were used for plotting data and for areal control; 
relative vertical control waa established with altimeters, The effective 
working radius from base camp as increased from 8 miles to 20 miles by 
making frequent 2- or 3-day spike trips. 

The party was flown to the initial field camp on Smith Lake on May 22, 
but active field work was not begun until June 5 because of poor weather 
and a delay in caching operations. Approximately 20 percent of available 
working time uas lost owing to weather, moving camp, and map work. However, 

1/ Patton, W. W„ Jr., and Tailleur, I. L., Stratigraphy and structure 
cf the Okpikruak and Kiruktagiak Rivers area, Alaska: U. S. Geol. Survey 
Navy Oil Unit Rept. No. 34, 1950. 



 

 
 

 

th cc!ie: r:re' iL3 ci:e - :3 3o at 
- ks wori. c>n th cc:3 ::'a ::e';tiaid ii :.on r-
rd:ii.ted on Spt:mbr 5 er the ilos cf the 21/i :;: i'co:nni.sance 
trips up the to fork. of th Ki1.t1a River and u to th. front of the 
Br;•oks Range on th East Fork of the Kiiigwa Rtv€r incaed exposure; that 
v.c:-rant more detaiIe1. tud,r is p:sible in th i:.n±ag time 0 The 
weas1s wore drivefl to the iftued gphioal camp :: ccchin arid the 
p'ty vas ficwr. to Uaat ep aJ.e: 7 

Dr 0 Ralph i unlay visited th part;r icr severa.L in ear1r July 
to exanine J.wer Cet.ceous rat P0 Frosge e:id. O iudi!n jc.ried 
the party cn August 29 for a :2econna!s5are of the ? .;;Lic exposures on 
the headwaters of the East ID:k of the KIli€e U.vc: 0 

?reviou geolo±c ietig.t.ion inc1i.: nce surve;:s 1orig 
the Etivluk ar COlili Rivr- in 1'25 and :i26 b . rnith/ aric W 0 R. 
Smith, a boat traverse of the Ipnvik River froe a pont h. i1es south of 
EIcakvik Mountain to the Coi!lle by Karl S1eaisso2J 194'/, ar1 boat 
traveroes of the ,Etivluk and ura Rivers frem t:ie h dte:s to the mouh, 
by P 0 Manuc/ and others in 1%9, ixcept to verifr ;crts of the at.er-
stream areas; none of the ozrrops on the Etivluk or iw Rivers wirs 
ex'inined in 195O Other arcus of over lap were reinapp€d 

TCPOC-RAPHY 

The irit.erstream areas o the Etivluk-Kiligwa Rver lie entirely 
wihin the Southern Foothills section of the Arctic Foothills province 0 
Th:k-ee linear physlograohic belts nay be recognized ith:in this are:.0 

An ast.trendirig t,urdra-.covered region of oiotorou.y io'i relief 
lice north of SDith dcuntain and north of the Libertor RIdge, The Colville 
Rier forms the northern limit of this belt, hich is to 15 mile. wide 0 
Outcrops within thIs region are limited to a few :ioc, iThear, east-;et 
rubble traces oi lenticular sanstcne aid soir.c cutbanks of sar3stor and 
s'.le alorg the larger trsris0 The subdued topogTaphr - an exçrsseion 
of the unieriing incompetent sia1s of the To:ok formLition The scuthe'n 
margin of the iw1and irarks the Liorthern 1ntartream 1iiit of geolcglc recon 
n3sanco. To the eaat, ancther belt oi' s1mi3.ar subdued topography, 4 rni.les 
wide, lies between smith Mountai:i and the Lisbrns iUdge A gravel pediment 
of late Tertiary age covers the outhsectern part of this area 

The most sout.h.erly phvsiogcaphic belt, 7 to 18 mIles -side, ha ro-
flounced per313tent ridges wIth a general .N 70° W 0 trend separaod by 
intervals of tundra ccver. The belt is cori!atie with the conplex infolded 

a/ Siith, 2. S., Geology and iineral resourc- of i..orthesterr Alaska: 
U.. S. Geol. Sur:ay Dull. 815; l93O 

3befanseon Karl, Strtiraphy and structure of the area of the 
Ipnavik River, .laska: U, 5, Geo].. Survey Navy Oil Unit Rept. No. li 148, 

/ Mangus, M, D., Detterrin, R, L., Lachenbrch, ft. C., Jr., 8nd 
Lctchenbruch, A 9 H., Stratigraphy and structure of the Etiviuk and Kuna 
Rivers area, Alaska: U. S. Geo10 Survey Navy Oil Unit Rept. No. 35, 195O 
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Ty v,re in 
are Tade up 

Tor,A fo-2:Tatio1 

In the IL-tel..LA„ 
ET:ea of rgged 
of the in-7o1di3d larcv 
are cappcd by th!,. c.Z 20V:i- on 
is ,:xtenAva. !Icnt a 
s1 p2iun chert z:nr. the 

arz. salj::t .1*.T.,, of 
and mafic icrlou9 1-117; 

To the south is an tat 
8 to 15 miles souTh to th:f. ":2.)ri;, of AlthDPt 
geologic rec:.:.aai;3:3ance diJ. this 
that less resta.at Lower Cre',.337,73. sia1C erc.) out 

The ilr!) pl.;Taicgraphiaits ar 1.n that they 
tocographio foatts of a ;:c-om)rphic (:::Tcle of hte matarity. Ho7;e7er, 
areas of high reLer and 1-8;:ld topoga?hy 77ef1Ect an apparen youthful - c,i) 
early matue stae anl are due primarily to e7c3ion cf iolded, 
resistant st:ata riyini copplexly fo1de,:1 less resista:It 

The 1ajor ri/er:T ara ti7rposed :!on.sant stra63. Tgrgc Zloo6-
plains have bean :26 the!x mealdering coursos. Tri.t.rr dfa:thage 
is zenerally tructural treAs but nu=1:.:::us strea 
cut across the reial strike along .lones of weakness. 

i1tL GECT.')Y 

Alti.oug'a roc - crop out n le;ls turi 50 percent of the area 
the more restan ro2k e.L;e c:To3ei, field study has result3d in a 
undarstanding cf he cla1 geolog7. T::.0A noteworthy is tho extrmc de.7.ce3 
to .shich the otre:la hav bzen cleform3.. "7ons1derably rcre than 50 perent 
foreort3nin of bacis oldcr in th Torolc forTation f.s ap25rent c.nd 
produced a oolqple..c pattn of overturned to iscAinal fclds and high-angle 
rev3rse faults. ga3 :J:csei.vaion of En o-1;il1y folded- 2alec.zo1c 
quence In c-v,,?rthr-c. ':7e1atic7lship to tie und,:T3yinLY QoiA-
plex is also sivi.ficant. Be,:auso the structural histc:ry cold be irorc. 
ccrr.pletely for -ti 'egion than elsewhere, U:Ic derived iaer-
tations ray :7J1 i3 extanftd. or applied to cther parts of' th:3 fooiila 
structw;?1 belt. This is particularly tr-co of the Ckpikruiruktagi&k. 
River area wnere a more complex stru,-A-o.re was susp3cte but lould not b3 
demonstrated. 

Much mapped detail 171a sacrificd in reducing the field map to the 
published scale of 1:96,000 (pl. 1). The structure sections (pl. 2) at 
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a of 1:!2C. ..(.:.. ;r:; . : J. 'c:.. Ot.Ly th€ 
rrjor structurc.s 'r 'I:roL LiiErot:s Lu1t3 
ar.d Tr folds h' infex:e. i'o ob:ic:s 7. 1Ltioflhip3 ad-
jcent to covered int.erva1, th9re are iin(1i ed1i othe:s 01' qua1 sig-
nificance that are c.heurcc1 by cover and ci tra;iraph1c coiitroi0 
Although the o1oic ip 3ctior dapict ccrp1ex structure, it is 
e:phasied that. th y ra inlif Ic vei'sto of th ata 1 conditions 

.ecent evalu on of geoioic data i 19(1 tc tho conclusIon that 
3'osiona1 br5ak3 ad periocTs of nodeposLt. ccurre. throughout the 
icrrnatlon of ths sodentary rccks of this aroa 0 :uch conditions in 
nu!ic-r0u3 places mj 9liminE t-e appa.'e.nt ncceciy for a proposcd major 
fault, or greatly ie'ea t'io strutig::aphlc throw on such a rLajor fault0 
oo lit1e i3 knc.vn at prei :Ln regar(1 to the iature and extent of un-

corLforrljtles, hoiere:, to va:'rait their use as alternate interpretat!ons 
of ariorra1ous area 1 reLationships0 

Svntig:aphic sttdIc were disppointng in that fsw cop1ete, thick, 
or undeformed ssction' vre available for casurenent. Aundant exposures 
allow general knowLeige of the varIcs roc}:o but are not satisfactory for 
detailed study of tha stratigraphy 0 

Taximuni measured are: Lis;urne lime3tone, 2,400 feet; 
uppermost PaJ.eozoio (?) and Triassic, 1,000 fet; 0kpiI'uak formation, 
2,000 feet; 1ovarmost unit of Torok fonatIon, 2,000 feet; mIddle unit 
of Torok formations 2,100 feet; apper unit of Torok formation, 3,000 fet 0 
Because local uncoid.'ormities are present thougIiout the esozoIc section 
and Cretaceous deposition was 1oa1l.y variab.e, the aggregate thickness 
is likely to be gr€.ater than the true th1ckrecs ut any given position0 
The lithology of the rocks of this area .s In gener coparabie to that 
de;cribed for the 0ko!kraak.Kiruktariak Riv3rs area2l, an indication of 
fundamentally simi2' depcsition 1 environmnt for the tvo0 

For this report, only the stratigraphic nomonclaturo developed by 
JUiS 1950 is us•d on the ra and structure sctions. Further field work 
is needed beore the revisiors necessary because of recent faunal deter-
miations nay T incorporatea in stratigiaphic coluians. To new faunal 
oies coparcb1e to the Sikkpuk group and upper zones of te Kingak 

formation C3 descri in the Nanushuk-i.ksikpuk (iver3 area/, have been 
reportad from rcro-1 and 1crcfosi1J collectIons in the Etivluk-Ki1igva 
Bivers area0 The Siksikpuk group apoear to be present :n consIderable 
thickness, but JuresjIc roccs are limited In OcCurrenCe ar:d are probably 
on.y the remnant,s left after pre-Torok erosion 

5j Fatten, VJ. Jr., arid Tailleur, I. L, op cit. 
Fatton, W. 'IV., Jr, and Keller, A, , Stratigraphy and structureJ' 

of the Nanushuk-Sicsikpuk River area: U. S. Geol, Survey Navy Oil Unit 
Preiim Rept. No 6 30, 1950 

71 Imlay, R. ., personal communication. 
/ Bergquist, H. H., persoral communication, 
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F.0ck3 rn ror T1n to Lc In e 
IdentIfied in the I71ukK1i1ç7a A 004'oct section of 
iid1e D9voian 1Iitns nd .1iciIc' U ;cr'e r?as brIefly exernined 

on th hed'iis c)tnc, e f:k i.;ij .iver., The beds L.reu 

(3:ribed b t:.t ar c,reJ.tive with or coin 
'ab].o to pi'riou1y 3ccrid c:c s he Itk forrration (Levo'r 

or i.ssipçi'.n); A1ap.h and i ru . i::t'rs ol: th. Lisbvre ii-
stone (hL issIpp:ar.); the Shublik for tic.n (rsi the Okpikr'k 
forrnatio (tower Cretco Neocomian); i.nd T'r1: :ociation (thor 
Cretaceois, Aptian .nd tlh) 1EquivaLn 22 ic :e Iitio1ogIc unit3 
described by Pattc and Ke11er were r ::.dthe Sisiknuk aroup of 
?ennsylvanian or Fermian age a seciori eq&iin ic 'ppr .:c:eand 

of the Kingk forcton (Upper Jurasi., 0.J'i;rd5e.n). 

PgCretacecs 3d.Irnerit.arr ro'k refert depositicn under sorne.tht 
• bl-' r , +.} (rteenus rocks derive their hetercgroous 

ytcce characttIitis fon d'.pcsitIon in an actively sinking geoyil-
dine cioe1y borde'od b: a ra;1d1y rising fG'eland0 D.L3tiflCtIV3 uiiats 
in the 'reCetaccois rocks are mrd1y 1)ersiste1t late:'ally over the 
rapped area and, in -css featr, over adoinrig areas of the Foothi11 
province. In contrast, thare are few dIstinctive uni.ts in the Cretacecu 
gray ckes arid thosa that do exist are not cten31ve, InItial stages of 
the orogeny must have preceded deposition of the Okpirk formation1 but 
thwer Crc taceous dep33itlon was, In large part, penecontemporaneous with 
ce.foriatiori, af Ic Igneous iir.rusives, gsneral.iy ill, are widespread 
in pre..Okpikruak strata. 

Devonin rocks 

Unnamed formation.--A section of fl1dC1e Dsvonian strata was measured 
a10 the c.st fork of the K!U.gvia River during a reconraissanoe trip to 
the ftout c.' th frooks Rangt% T- section cor its chIetly of fine..grairied 
lirestorie vilth silicified Zones a'id beds, Art abundant fuun1I, for chich 
age c1termitions are reliable, as coi1ectd. As no equivalents of these 
uds exe recognizod in the Southern Foothills section a complete descrip-
tIon 13 not given hore, and thu. reader is referred to Drosge' si/ report 
for detdls. 

MississID2IIn rocks 

Noatak (?) formation 

Several. 10 rith?as rubble tracec af sandstone oi the Noata!' for-and 

tIon are too small to shc on the ctn.p. Two 1oalities: 15'70293O 
O353o?t6cO6,00U N and l57°36'OO \., 63°35O N., carried an abun-

clant though poo'ly preserved fauna. Two othcr exposurcs p one part way up 
the slope of Pimple Peak and tie other one-half raile south of Pimple Peaks 
were barrene 

/ Brosge, W. ?,, and Reiser, H. N,, Report on se!ected sections of 
the Lisburne limestone: U. S GCO1, Survey Navy Oil Unit Prelim, Rept 0 No 0 31, 
1950. 

op0_ioJ Patton, W, W., Jr,, and Keller, A. S, cIt e. 
j/ Brosge, W. P., and Reiser H0 N,, O o cit, 
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iii -' r fl 
ri f _'ais a a c1:t. 

lj - ry3 r - i,u ii 
q. 

L 
ot (jt 

, , T 33 '.r c .'rn 
t.i on, 1ss11ppi- n, B: t.i.t i'ph1c uiü. be 
rnappcd n Nathk (?) .['c'riation foo5:: 

pnt:fxi1 crii:oi$. coi.ria1 
:dIa1 1;o o' oitpu3 ? Se 
Carnroto2chi jp, 
Chonete3 m0 indet0 
pe1ecypcd indet. 
productiJ :ndet. 
Jiotri ? sp inde. 

ixt.1t ? 
Ayo3a1i :.ndet, 

No thIckisscs could be e3tiated, e:ccpt that 10 feet vould be a 
nin1rurn and consicirbly i 5upeced 0 Scre trce choed creriulatiori 
of the bi 

The re1.ionihIp3 cf t.ho oatak fo v.ton to adjact b€ds could not 
be acrtained0 At th wstern locality, chert of Siksikpuk (?) ag co 
plotely ourroui1s the. xu.bb3.e expa of Nc!tak, 3parated fro!1 it only by 
a narro rY] of tuir. co'or Exposures at the south.-critr&1 iocaiity 
are alir.od northsout.h In a r!orthtre!?dinj (transvex'ee) valley C 1at 

arost 0ut0r0p3, a i'e hu.red feet east., are chert quezitiorbly assignee. 
to the Kirutgiak .zL)3r of the liriestone0 These excsures arc 
:ar thG northard pcojction of an int.nely dIsturbd zone in whIch rs 
crystallized altered liestonc of the truktagiak euber is ir juta-
position to the C p.'niak fcrinionG The trcces near Piriple Peak occur 
in a /OOO-'foot covered int•rva1 st'ieori estionable Kiruktagiak chert 
and Sublic U.rr3tone i one place and tratigraph1.clly benth a posth-
Ljtd klippe cf Lb'r listouo (Pimr1e Peak) in tc c•ther, The lie 
on a prcjcticu of the north.-uth 1in through the sou.;h..cent.rl exposurss 
but east-west tructura1 trrc1 ulld3r Pmp1e Peak ari ot interrupted 0 A 
inthum stiraphic d pL3e:3flt. of 2,000 feet is evithnt and a much 

larger displacrient s ugga et.sd, Although a pre .Pennsyivanian ero3ionl 
surface of high relief CoU2J nocount for the strut!graphl.c ancmaly, evi 
dence else13ere precudos L'ich erosion0 The authors bsiisve that major 
faulting Is a nore 5uitable explanation, prticu1arly in view of' the sur-
x'oundin cople structural belL 

Th litholor of the rooks in all the exposures is similar, The pre 
dominant type is jan-itone that Is very fine gralnod, dark to medium 
neutral in color iith cccsona1 greenish cast, argillaceous (?), dense, 
welL-Indurated, weathers pthkiih gray to dnrk-reddlsh brown, and contains 
.a few mica flakes. A mInor amount of lirnestone, very fine graineci, dark, 
with shaly partings, is irAterbeddod, 

27Thowsher, A, L., personal communication. 
/ Dutro 3. T., and Lchenbruch, M. C, Stratigraphy and structure 

of the Nimiuktuk, Kugururok;and part of the Noatak Rivers area: U. S. 
Gaol. Survey Navy Oil Unit PrelIm Rept, No, 35, l95O 



 

.„lirsto,c' 

The Lisburne lies tone is more extensively ee-posee in the Ltivluk-
Kiligwa Foothills eection than in any other area oe.taide the Brooks Renr. 
The Lisburne limeetone crops out over roughly 50 square nilee of the high 
topography betomlen the I!?n;vii: and Kuna PeLvers. The Lisburne Ridge (eee 
fig. 1, Prelim. Rcpt. 341), eee:ntielly an overturned entieline with the 
Alapah member at the core, extende as a aejor topographic feature from the 
Etivluk River nearly to the Ipnavik. The same ridge ee:ends west across 
the Ipravik but with suYued exprseinc. A seri.eo of coeong ridges, a ro-
flection of overturaed icoclinally folded Nirukagiak aomber cllert, is 
present 2 miles south of the Lisburne aLdge. The tren.i persistent over 
the middle part of the Etivluk-Ipeavik interetres 1 area vnd is discontin-
uously present across t:e Ipnavik River he.ifeeay to the 1,1'zi Felver0 
parallel trend of Lir_lbiaa- A3 lieestone emerges from the covered interval at 
the northeast sido of Ellakevik L:ountain and extends efeetward along he 
north edge of Ekakevik ;.lountein0 across tl-e Ipnavik to 2j..7Tle Peak and io 
the complex area north of camp 7 on Cutaway Creek. This trend is markt6 
by upper Alapah member (7) strata associated vith eafic igneous gills 1.1,at 
pinch and swell along the strike. Still another persistent trend, sou:.h of 
the Eka'sevik trend, begins just east of the Kuna River, extends across the 
forks of the Kili:swa River and into the Neeca River drainage. Numerous 
similar trends of various zones of the Alapah member are apparent from in-
spection of plates 1 and 20 but are less obvious because of their discon-
tinuity and smaller size. • 

This strikingly persistent alinement of exposures must reflect major 
structural control, and also indicates lateral persistence of zones within 
the Lisburne limestone. Smaller exposures of the formation are believed to 
have been inserted In the overlying rocks as thin slice blocks by some un-
explained mechanism, probably faulting. The Lisburne limestone is present 
in appreciable thickness as far north as latitude 68035' and crops out as 
far north as 68041. This evidence does not prove, but does make reason-
able, the assumption that the Lisburne limestone underlies the younger beds 
to the north. 

In spite of the large number of outcrops and a fair fauna, zonal de-
terminations and correlations within the Lisburne are difficult to establish. 
Evidently the sequence present in the Etivluk-Kiligwa Rivers area represents 
a fades different from the typical section at Kanayut Lake, because 
Bowsher1V reports that few zones have fauna in common with the subdivisions 
of the Lisburne recognized there. A comprehensive study of related sections 
would have to be made in order to establish the succession of beds that crop 
out. As far as could be demonsteated, lithologic or faunal equivalents of 
the louer or lachsmuth member of the Lisburne limestone are not exposed in 
the area. After more careful study of a number of fossils of doubtful age, 
however, some zones may perhaps be assigned to the Wachsmuth, 

1/ Tailleur, I. L., and Kent, 13„ H., Preliminary report on the stratIg-
raphy and structure of the upper Etivluk-Kuna Rivers area: U. S. Geol. 
Survey Navy Oil Unit Prelim, Rept, 34, 1950. 

Bowsher, A. L., Sr., personal communication 



T:ee ee fee: ieee • .e e j.i.eeeteeee 
fLeeies anl r. '1,7137,*1 
hlave been eel:a-eetelj t!:e: A.Te.ee% anid 
che:A shale t'ew.e Li iak lee. In the oectie.e the eaet 
in the Erooks Renge;lose cf the Kieukte ie eeeD,,ed:w'reireee 
on the Kle!eperuk River to the west the 1::!:ru'ete1.ak eeelar coprieos ot 
of the sention. See.aral 2onescf nc ceeteblaels: n'eE\le feAec=, tha'; may 
be distingueed fe.ee-,17,y and statiErapb.:ixe:Tly leece 1:eeeLelized in 
t!ee Etivlek-Tiqa Rivee area. This alteretf.on of tyryee is 
iL:terpret cs c.71 lelte. e-AdeeAce of- .etonL;uing cf the tee facee. 
the direction of fLeiee chanee ve.e faand in the mapped aleea. 

Alhoah taloe obecures.mest of tho larger exposexes 
of the Aleepc,h maxbe2; eo oelly L72083 litholozic chexacterje3tice eould b2 de-
ter:nined. 'Let of t:ee* eectiens deseribed belcw also app:=ar in the•col=nar. 
eections (pT. 4). 

The south flank oe' the IMcurae Felcige is cevered win a blocky talus 
of eledium-gre.ined, peeeue, dolotic liestone. Cithougb. onlj 25 to 30 feet 
of: 17,elosively bedded reeke ce expeeed;a thic!mass of 100 feet of 
deomitic istr sceles te be a conlervetive estimate. In hand specimen the 
Jelo-Atic linstene a:cee.ere yere,es; some of It hae a saccharoidal texture. 
Tho rock weathers gre.yiut ic mciun-:-nce.tral light-yellow red on fresh eur-
Lces and emits a strong fetid cor when cracked. Many of the pore spaces 

Leee lined with fine "erystalot:' of aephaltum. No oil cuts have yet been 
=de of samples fro'e these tee,s; porosity and permeability properties 
(:ampleo 50 ATr 29, 30;and 31;table 1) appear to be 7e.nfa,eorable. 

The remalne:er of the lenk4g section on the Lisburne Ridge, ex.cept 
for a 20- to 30-foot :;cna cf finer-grained (lolonitic limeetone similar to 
the above that crops oelt bclow an intertecYed chert-liestone zone at the 
summit, appears to be a pcor petroleum reoevoir rook. Only small parts 
are expesed and coreiet of interbedded, very fine grained :eltliestone and 
Ursa chart cr sI1Icifie limestone. Color varies fro dark to light • 
neutral. Sore of t7eo rock has a fetid odor on cracking. The bedding 
varies from finely laminated "ri'obon" appearance to coarse;irregularly 
banded. The proportion of calcareous to siliceous bads varies from 75 
percent to 25 perceeit over-all averages about 60 percent calcareous. 
Differential e:eatherin(; on expcood areas predueos a rough bandsd surface 
that has been terraed "pagoda" weathering. 

As only the interbeddod limestone and chert appear in float, the 
lithology of the in'6er-7ening beds is not known. Outcrops near the base 
of the north slope of the ridge are of black chart irregularly interbedded 
with dark, sanc7-veathering limestone and, locally, black shale that prob-
ably belongs to the Kiruktagiak member of the Lisburne. The basal part 
of the normally overlying Siksikpuk group is also present. Faulting is 
therefore indicated. The estimated minimum thicknees at the Lisburne 
.idge is 800 feet. 

v•••••••••• 

16/ Brosge, W. Pop and Reiser, H. N., op. cit.. 
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Sar;ple ic;:';!ty Perrreability 
Nuribzr Loc.tin :t.:atigrap1ii c posfcton (üe~nt) (zni1lidarcy) 

504Tr 186 157°29 00" 
68O3* 00" 

V. 
N. 

Noatak foruiaticn (Devonian or 
Vi3siSsiDpiafl 

135 Impermeable 

502r 100 30" V, 
O36t OOU N, 

zone 9 Alapah 
(arercoug litistone) 

1083 ImpexTeabl' 

50itTr 100 156°5213Q11 Wa zone 9 Alapah (c&Lcreous 1,,'15 Less thar 1 
68036 • oo" N, quartz sandstone) 

50Tr 100 156°5213QU zone 9 fl.apah (limestone) 1033 Imoerroah1e 
68°36° 00" N, 

50ATr 109 156°54 00" zone 9 Alapah (quartz granule 12 2 15 
53°36° oo" N. cong.) 

50AKt 119 156°59 00" 
68036000 

vi, 
N. 

zone 9 Alapah (coarse quartz 
sandstone) 

485 Less than 1 

50AKt 121 156059* 00 
68036* oo" 

zc:ie 9 Ale.pah (ca.loc,reous, 
fine çuartz andctcre) 

0,,94 impermeable 

50.ttTr 223 157°05 30 a zone 9 AJpah (coarse quartz 277 Inipermeable 
S9ndS i0fl.) 

50AKt 319 158°130" w o zone 9 Alapah (caicareous 4,41 Impermeable 
00" N,, quartz sandstone) 

50..iXt 319 158°l6'30" 
68033 c 

0 

N. 
zcne 9 Akpah (foldspathie 
qtrtz sand atoric:) 

13,8 372 

502i.' 29 156° 4P00" 
680 3()Q 

w o 
N. 

upper A1aph (upper crys.a1lico 
doioritic liuestcae) 

5 ., 32 Impermeable 

50A.?r 30 1560 41O01 
680 33"QQ" N, 

upper Alapah (mIddle crystal-. 
line do1oitic lImestone) 

5000 Impermeable 

50Tr 31 15(0411 00*1 upper Alapah (lcor crysta1. /~095 Impermeable 
63°33' 00" N, line dolornitic liieetone) 

50AKt 69 156°37 30" we Upper Aiapah (finely crystal- h,41 Impermeable 
69°37 30" N, line limestone) 

50AKt 259 )57034* 00 Ill Alapah (fine-grained 1ime.. 1,27 Impermeable 
6$°yi' 300 stone) 

50AKt 82 156052*00Th w e Kiruktagiak member (finely crys- 1,48 Impermeable 
68°37" 30" talline, bituminous 1imot.one) 

50AKt 99 156056 1 30fl V? 0 K!ruktagiak member (sandy 0.96 In:tpermeable 
68°40' 00" N, weathering, dark limestone) 

50AXt 107 157°01' 10" 0 Klruktagiak member (sha lj lili: 2,14 Unsuitable 
68°4F 00" N. stone) 

50AKt 189 157030*30 w o 0kp±1'uak(?) formation (moder- 1059 Impermeable 
69°36'30" N, ately clean, fine'grained 

sandstone) 
*As reported by Fairbanks Iboratory, Navy Oil Unit, 



Lt o'n . .L :th- -
1a in1r5 tii cc 

This prominent outain is ntioLt i th - t" 'ia; 
and verticai]y lipin, os'.}at c: rld on 2z h f.Ln R-
3!StEflt be3 ea tfis movntaii and st.: c: rJir 
the axis of th'3 tuctur through he th 1aik.. i-v, ta1u 

rely cov,r3 :ncst of t;e v.flei 11 cio roc': •ibd beT 
kiiown principa}.ly ron ditinuoi O3 a7r": th :rec: bei Tin-
dcubtedly a more careful e.mition of the.3e viicT yld ad-
t!onai useful dtai1. 

nC." 

Two hydrolast1c fcis.Iiferous lirstcie :ois O foet b1cz.•: 
base of the K1:uktagia1c zsrr of the Libu; Ltc t :ho too of t 
section (Die 4) carry a fauna correlatIve with zor 9 of the 1ai 
member of the isburne lirr.tone In the ansut : fnc coi1ecte 
fauna nclude idete:rñnate corals and fenestelliJ br:i, crinoid 
colulrtrals and StenoschI ? S o indetL/ A chert z:n :cc al:'ut 703 
feet below the foei1iferous zone0 T1.s covers th terv.ning section 
bet sha1v, buffveatherIng iimstone c'ir; In the fat along 'citi he 
hydrocastic an finegraIned liretone0 About 70 feet of to che:t zone 
i' exposed aio:'ig the creek. It i dark neut'a1 in color and weathers blacc. 

esively bedded, it overlies a section of pago& athrirLg, Interbedded 
limestone anJ chert. Although the thick dolon1tic ii:ostone of the Liehurne 
RIdge raa not reco:nized, broadly 1enticula:' beds cs !L'uch as 5 feet thick 
of hydroclastic 11ne3t0ne and n.dthm cyst.alllre limestone are p!e5ent in 
the upper part of th tgoda'1 eathsring unitG pore typici1 developmer.t 
of the intorbeicled linestone aril chort occurs abeut 100 feet below the crest 
of the rnountaIi. The last exjoure is 15 feet of medium cryctalilne, light 
ye1lov.rod li!tosto:!e, that apars to be nonfocsilIferc:us The lib of the 
ntidUne is co'apv.t.od to include 2,630 feet of strata, of tvhich 2,000 feet 

Is partially e:posad No evidence of the agt of the lower beds as observed. 
Dy tcntativ1y correlating the iitholcgr of the flpocaIt limestone chertand 

here vith the gros3ly siii).r llthology of ;agodaU type on th Lisburno 
Ridge, n I shown on the columnar sectIon (p! 4.), a considerable thickneus 
of the Aipah ernxr of the I:icbUrr.e limestone i.e demon3trated0 

Exposures of the ileburne li!rstcne cn the pcsslble thrust sheet are 
th:ited to the Intarbedded lirnetone and chert of the 'p.goda-weathering 
type A 1cor diabase sill, 100 to 150 feat thiok, pzrsi$ter1tly intruded 
the basal part of the sequnce 0 Au upper, Ircgular, and less persistent 
il1 occxrs near the top0 The 1o;er sill intrudes a shaly zone thtt may 

be near the base of the section Although exposures of tols zone usually 
produce fine talus slopes, float fragments and Isolated oiterops indicate 
a welL'indura.tod d:.rk shale and siltstone sequence, ve'al horizons with 
worm-t.ail mardnjs cre observed; thin bdi of ciinoi&l li1ieetor are also 
present. 

Crinoidal bade from the "pagoda'eathering limeitone and chert contain 
a fairly abunda. rt'1 that has some cffiaities to fLunas collected else-
where 0 Botiaher', hoiover, believes that they xepreent Upper ississ!ppian 

l' 18/ )8he A. L, Sr 0 , personal crrnnication. 

https://co'apv.t.od
https://principa}.ly


 

 

 
 

 

fcrals and are le-eleei,Iy steata aere 5 of tile 
Alapah member. A partial faunal list is given bele.: 1 

"L3Ririfer" ep. i7.1,3ept C1,enete ',1-., seetee ea i• 4 0 
Froductipa ep. intAet. Ealinuoncharl (?) sp. Inlet. 
Prodyctm sp, ildet. indet0 spoaE:e elAcules 
Mourlonia e:pc, inclet 0 indet pleureteiarirl gaetropod 
Re,tisyira spe indet. inds:t, straparollid gastropod 
Glabrocinv1eT2 (?) 02, indet. indet. trilobite pygidium. 

Oa the north flank of the anticline se.ath of came 6 a covered inter-
val separates the top of the bedded linestene end chert from the bottom of 
a diabase sill and the Siksikpuk group above. The total thicknese exposed 
ie more than 1,200 feet,, The loTer 200 feet are ergillaceous thin-bedded 
siltstcne and limestone intauded by the lozer sill. . Tr e upper 1,000 feet 
are composed of inter'eadded limestone and chsrt of tbo fagc::ia"-weathering 
type. Fossils collected from upper part of the eeetion havo been com-
pared to zone 5 of th3 Eumetria ? sp. indet.1 P;cJJ spu indet,, 
Lor.onema ? sp0 indet,, Lurlona, yicheliql sp. indet., Chorletps spu 
indeterminate apones, and sponge spiculas. 

On the thrust sheet also, just north of Mount Buptc, a thin band of 
Siksikpuk group and remnants of Leer Cretaceous (?) eeadetone overlie only 
500 feet of the "pagoda" limestone and chart. Phanerotin241 end Straearg1114 
collected from a thin crinoidal bed in argillaceous strata at the base of 
this section, -ee1ieved2 be just above the thrust centact, indicate prob-
able lower Alaeah age.-;4 Less information is available about the beds as-
acciated with diabase sills in the linear trends. The lithology of these 
rocks is genarally comparable to the "pagoda"-7eatering zones of other 
sections, This correlation is substantiated by eaverel fossil collections 
ccrrelative to zone 5 of the Alapah member. 

Leveral outcrops of a new fades of the Lisburne limestone are 1 to 3 miles 
ncrth of Ekakovik Mountain in the eastern part of the Etivluk and Kiligwa 
Rivers section and near the southern me.rgin of the mappad area just east 
of the Kiligs.a River. Characteristically this type is a 'coarse, quartzose 
oandstcne composed of rounded white quartz grains and minor fresh feldspar 
granules, locally encrusted with chlorite. Carbaleate appears to range 
from a trace to predominant. The outcrops are all isolated; therefore the 
stratigraphic relationships can only be inferred. 

An outcrop of limestone in the eastern part of the mapped area directly 
underlies, perhaps by fault contact, varicolored chert of some part of the

, 22/Siksikpuk group, and contains 4 large suite of silicified fossils, Bowsner-
:eoports that this zone has close affinities with zone 8 and the lo-eyer part 
of zone 9 of the Alapah member in the Kanayut Lake area. A similar silici-
fied fauna is eontained in the limestone and intercalated arenaceous lime-
stone lenses 2;, miles to the east. The sandstone is exposed again 1 mile 
to the south in a rubble ridge several hundred yards long and 100 feet wide. 
The sandstone :;3 only slightly calcareous, has no interbedded carbonate rock, 
and has local fades of qusrtz-pebble conglomerate with pebbles three fourths 
of an inch in diameter.. 

19, 20 21 22/ Bowsher„ A. L., Sr., personal communication.1 

11 



7Ja2s. TS:;.vsss, 'S!ss syss -IiH;tsAs; tho sssle 
faunal zone occurs in :ssdiull],- ts sossssisscossMsd wsrtzese snds 
stone. Abusidant chlorite is psssAt. sssociated with 
shaly limestone and calcareous e1y Cssle, Ms:5s roCss, similar to others 
in this zone, issathar light L:say are rcl on fresh sur-
fLcesc The sasIple Isith a penseabty c 372 ivas collected from 
this locality. Onar pesmsEbility sssults 1I-om ths sors 'A,-2;3 not as promis-
ing (samples 50ATr 100, 109;136, 223; 5C:_1;:t 119 121; anl 319, table 1)0 

The fauna from this zone is sIbussCazt \s$)11 prosorved by 
sation. A partial list is glve,1 balcw:2/ 

Seve:sal in2st. corals 
Plslyctsa sp. indet. 
§teneschisma, sp. 
Ortliotetes ? sp. ipdet. 
"Spirifer" of the Fuse ha ? type 
Choyiptites ? sp. A 
Phicl.codothyrts sp. indet.. 
Overtonia sp. 
Lirlosrodu ovtltufa (MoChesnsy) 
glontella ? sp. 
Diqtyoclostua cf. R. hiLli (Wuir-Wood) 
Dickocloatus sp. 
Riskpciostul .41r10,tT$ 
Eumtria sp. 
Tepsacameya ? sp. indet. 
TrorAdostia ? sp. indot0 
arU.4119111P cf. :5c aci. Knight 

No reliable thickness estimates rsro possible. A minimum of 30 feet 
of sandstone is indicated. The sanestone-lins:stone sequence near the 
Kiligva River is at least 100 feat thick. 

sops of a similar sandotsne Isere recognized 
in other areas of the Foothills province: 1 mils north of Fortress Mountain 

Samples from isolated outc-

r. the 0kpikruak-Kirukteg5.ak Aivers area; near the south sdge of the in-
field belt of the Oolamnagavik-Etivluk Rivers area; ane. in tha Utukok-Kokolik 
Rivers area. This coarse facies grsst then be present over much of the foot-
hills province but in a nar::ow bare. Its southward extent is probably limited 
because the sandstone wab apparently absent from the ount Bupto section and 
has not been reported from areas studied along the front of the Range. A 
northward limitation is suggested by the outcrop north. of Ekakovik :Jountain 
where the strata are essentit.ly calcareous, in contrast to the carbonate-free 
sandstone 1 mile to the south. 

Kiruktagink mempqr.--Rocks having the litho logy of the Kiruktagiak 
member are widely distributed across the infold belt. None, however, were 
recognized in the possible thrust sheet. The greatest areal extent of the 
Kiruktagiak member outcrops is in the south Lisburne ridges that trend west 
from the Etivluk River to thc middle of the interstream area. Here, a thick 
section of chert has been isoclinally folded to produce several sharp, craggy 
ridges. 

Dowsher, A. L., Sr, personal communication. 
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I tt? .ee 
reisseaaat tso sones of „ S ere ehsen 
on the colunnar section as lithologic z ivaltU Ciseees 5 end 9 of the 
Alapah member. On ::ount Bupto the upper zone ovErliee beds containing a 
fauna of the zone 9 of the Alapah member. The aseignL.t. of zone 5 of the 

ruktaziak on the flank of the nosth Lishasne I:idje is based on less firm 
evidence: .(1) reaemblasee o.±)the lithelegy ir,e to ill:eulogy of tha 
zone 5 type 1ocaitt on the UesulStaiak 7.iver&; (2) gi'(.:3S similarities 

the Alapah mem5er uneserlying the Kir-oktesiak ueber in both places; 

Tic. !?re7.tso 3 ...e. - uee Le: iesse'ses:.1 

0) comparison to a black chart zone overI4ing "aise2.a"-weatherin,3 lisieaeee-
chert sequence in the rcun Bupto aection. 

At the Lisburne Ridge the lowest exosed beds aie es 8-feat sequence 
or black paper shale with two 6-inc:a colloferm pLoep'sate layers, saccharoilal 
to cinderlImeatone, shaly bituminous limeetcne, end blac's chert. The next 
hicher exposure is of dark, bituminous fine-graineel. limestone (sample 50 AT : 
3;:, table 2) irreglarly interbedded with black chart. 

A 1004foot covered interval follows, below a 10-foot exposure of inter-
bedded black clay to paper ehala and black, c'sert. A similar zone of shale 
aed chart probabli underlies the covered inte-sval. Evenly bedded black 
chert at least 5 fest thick caps the 'exposed section and lies no more than 
100 feet below the first exposure of Permo-srboniferous (?) beds. Thick-
ness is estimated to be slightly over 200 feet. Subdue exposures of this 
zcine along the Lisburne Ridge projection to the Test is expressed by low 
ledges and rubble of shaly limestone, the so-called "nusical 
These beds contain leigrhynclps sp. D and Esjleronhoq sp. indet.2/ 

In the south Lisburne ridges the sequence contains at .least 60 feet 
of interbedded black shale, black occasionally sooty chert, and black 
bituminous limestone at the base. In this unit chert becomes more abundant 
in a gradational upward change from shale to essert and contains a Goniatite 
fauna. Above this unit is at least 200 feet of evenly bedded black chert. 
Talus fragments weather light gray, striped or bandad with darker tones. 
Extended - weathering bleaches the surface to a near white. Ltmonite stains 
extend into the interior of the bleached rock along minute cracks, Above 
tiYe chort is black siliceous shale of undetermined thickness. The shale 
contains scattered finely crystalline aalcareous and phosphatic coneretionl, 
A few thin beds of blaek sooty chart are present and pyritic stringers are 
s::attered through the section. A strong fetid odor is emitted by the cal-
careous material when cracked (samples 50 ATr 55 and c)8, table 2). 

Still younger beds are exposed along the ridge trend to the west: 
brittle shaly limestone and black shale with sooty chert underlie a 5- to 
1C-foot zone of carbonate rock that weathers to a finely banded light and 
dark chocolate brown and is usable as a marker of the uppermost beds. 
The thickness of this unit is well over 200 feet. The section on the 
south Lisburne ridges differs from those previously described by having a 
massive zone of bedded chert in the middle of the sequence. 

Patton, W. W., Jr., and Tailleur, I L., op. cit. 
?J./ tiowsher, A. L., Sr.; personal communication. 
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'StJ.J.e ~ 

&3nple No. 

5)A.t 203 

5)ATr 32 

5O\Tr 55 

5OATr (;3 

5(Tr 145 

5.i1 r 159 

'::'y ' 

by the S. 

Lccatlon 

l5703513O: . 
6O362oo1 N. 

156°4100 VL 
63°38'oO N. 

156c49ocy . 

O37 .30i 

li6°520o wO37 
0O' N. 

157° P30 v:0 
( °34'3o N. 

157033 O0,? V . 
63°3ooc•' 

5O'Kt 207 1570W00u 

5Tr 25 

5OAit 1ç6 

50Kt 221 

° 63n N. 

l56° 300 W. 
G3°31'0O' N. 

157°3430' 'J. 
6 033O Ii, 

i57°3OO V. 
3O370O!t N. 

o1c;i. Sur 

Forrat5.on c: •.th 

Upper Al:pii, f1egrr.r.c 
lire stcno 

Kiruktagiac (Libuir 1Uds; 
blacc c1ert and 11ttono 

Icirutaa (sovth I.lsbi:.rnc. 
rid) b1ak rle 

Ic1rtagiak (3otth Lisburne 
ridges) bitumincus 1io stone 

iructaga crack1d chert 

Kirutegak bituiizious 
li'ton. tnd black shale 

Kitaiak crackled chErt 

Shublik formation. lialohia 
oiLshale zone, bituminous 
lime 3tono 

Shublik fornation, o 
oiishale zone, bituminous 
1iriecto ne 

Okplkruak (i) fcrration, 
clean andstonc, di3t1ri0t 
odor 

Ct 

llht 
t.raw 

yellow 

:ilcw 

black 

black 

very 
light 
3t.rav 

th'.rk 
brown 

v.ry 
pale 
straw 

light 
straw 

none 

Ri 

light 
yeli 

yeilov: 

light 
ye 1Io 

heavy dark.. 
bro.en or 
b1ak aphaltic 
rr teria 1 

yellowish 
brown 

very light 
yellow 

dark.-brown 
asphaltic 

very pale 

yellow 

very light 
yellow film 

14 

https://Forrat5.on


 

 
 

- -- .wL. r., -H ,i :.:1 t'.'.: 11 T./ 

:.;' ..;f n, t?, 
, c) thk:' :,_ - - t .:'..- .:1.-_z , .f_• -• 

.... Ala; 
Goniatiter.; cf. G, c -''''....kS..!.fi :.121.' :. ;!.;' 
fooreocern3 et is!. ci'efilir---.tiu i'l-i.-i - T '',•-• .--,'.- - 1, 17_,Vef, th. 
evi0s,nce ic not strone; eriouh tr; '.--;xc.L.Ze on i.!:- 20;!3 -:', ';'; c'ri:.i.:.tion 
for the se:rv.e In the south Lisbrne -01./ 

Comparir-;c11 oi th section ill the F:c.mtli 
;Uruktaiak- at n;utnt Eupto 3)713 a fair The 
r.:ember at the aorth Lisburm; Ridci: overlying the ".' 
stone appee...-cs to 'De rouzhly if t 1:)-
dl,t of the 3ent1on t ount Bucto. These t.:ntt..1:.ve at 
best and h70 net :Tanted as conclusive. 

Where z'ell expobc;!d:both zones have abund-n:::, hy, (;-,!aiT1 

50ATr 55, 93, 145, 159; and 50AKt 207, table 2). C.7.%k1ed cherts33, 

have a sooty appeance, because of carbonkiceous mat,11 o1 t1:0, 
surfaces. At on locality, a th±n slice of the Kirul:tLHi.Ek 11e3 
between Triassic and Permo-Crboniferous (?) beds ad ha a;:rent1y, 
been folded irto an overturned anticline (sea fig. 2 $ fri.-.1im. Rept. 34). 

The chcrts e the Siksikpuk group hare been fractured and veins of 
asphaltum introdu:e6 as fracture fillirvs (just to left of upper bedding 
trace of C-Fe?; fig. 2, Pralim. Rr3t. 34). SeverR1 vaine ars wider then 
5 inches; the maximum is 14 inc'ces, (Fragrents from one of the veino are 
shown in figure 3 in ",-'4.) The fractured cllErt and limeston: 
of the Kiruktaca et this iscaliv have abundant asplIaltic matekial in 
pore spaces and a:_li;arently contain,ad ,:oLsiderable synganctic bituminous 
material (s5mp1e 50 idr 145, table 2) The c3oso proximity of a possible 
source, the Kiruktagiak slice, to the asphaltum veins strongly suggests 
that the petroliferota- fluid (?) vas generated in the Kiluktagiak member 
aril introduced into nearby voids. 

Two samples of similar solid bitumen occurring C.3 fracture fillings. 
ia the Torok formation 7:oru analymel and 4fJlormitied Lo Ix,- the pyrobituilen 
unhaV.te. The analyses aTe given Daiow:=.=Ll. 

•••••••••44 

1::ield Color I Fusing fixed 
Ifamn143 Rnd Fracture LastrelSpacificlHardness temper- carbon Ash I 
k40,, streck gravity (Moh) ature (ash free) vircenWA 

lorcentl 
.0 :411.1.....M.M....11..• / te/s,.......10•••••I 2. W., >1[1..10•41•14....,...01.T...M. 

50AKt 237 black conchoidal very 1.52 2-3 approx. 37 30 
1.,ab. No. to hack:1,y bright 280° C. 

50-2052C) 

49Arr 643 blaec hackly very 1„16 approx. 49 0.6 
(Lab. No. bright 290° C. 
50-2053C) to 

dull 

Bousher, A. L., Sr., personal communication.
az/ Analyses by Michael Fleischer, Eranch of Geochemistry and Petrology. 
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soTT:e bot 
s'oali:1 and 

sr?oso.;?nos: 
t'oo fai.uo?. 

No (fl,sai..1.,,d bo!,-
ed to 

Although 6z.--:f.jo:i 2....y- oloicn to o oLoor0000 
the Kiruktatfiak 1-.2:bor, it th.s ol.i:(oo-

.pri.ltation of h 1Aion27 o 
limestone as o whole. 

The strata in the bz.-.1t of cotoro)s no:: of the Rane 
not aa contorted in ths Info?d belt, Fur l000tigatioos of 
the relationships of the Kiria1 i.oiA)or to '6horc )J.e 
Tiestone and of ot:.o.ir prcL13 in this part of the Foutillo prov!t.no 
would ach5_eve moi ccololus.tvb .oc,..11.ts if stooiies :::;Ht.3.1 to inol.ue 
this bait adjacer to Vls Raf.lje. 

Tho persistent outo;rops of varioo,:3 zones of the Lisburne limestone 
near or in contact Tith younoir strat4 ,dthout obvious fault relationship 
has no redy oxpltmation. If the sugge3ted correlations are valid, beds 
under1y1nr the. Slizsilcpuk group at the north edge of the nfold are older 
than those along the central part. Older horizons of tie IZ.sburne 
stone are also in contact with tile ovorying group south of the 
center of the infold belt. On the poosible thrust sheet a ,)-fe-Sikskruk-
regional dip to the north is :.neicptod. Caful analyst; of data collectE.d 
from other outcrops viould test t':.is. concept of a gentic::: warpthg prior to 
deposition of the Siksikpuk uoup. 

Permo-Carhoniforous 

2ry
Identification of conodoils of Ff.xmo-Carboniferous (?) age-== from 

beds formerly considered to bt:long to the Shublik Cormat:.on (Triassic) 
necessitates rc.,:ch_ssification cf the post-Lis'ourne pre-04ikruak complex. 
Th.?, microfaum is the same as that collectod froln bedsntatively desig-
nated as SiksikpuA group by Patton and Keller in 1950.,:t/ 

As lithologic studies are not complote, the exact location of the 
Siksikguk-Ehublik contact cannot be asoertained. An unfossilifercwi in-
terval of 230 feet of beds separates the loweJ:t occurrence of Triassic 
macrofossils from the highest ocourronco of PerDo-Carboniferovs (?) micro-
fossils, but theca unfosoiliferous bocls hLvo a marked lithologic affinity 
with the underlyinz strata. Therefore the Siksikpuk-Shublik contact in 
the columnar section (pl. 3) is shown at the base of the Nalobia-bearing 

- ., 
22/ Bergquist, H. R., personal communication. 
IQ/ Patton, W. W., Jr., and Keller, A, S., op. cite 

-2Worisher,A. L., Sr., personal comin,-nioation. 
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ceritele, .aiej lee 

-fhe uovep peo'ee'el: -encenreeel:,7:; eie.erlie seveel -eenes 
tee Alapah and Kleutagiak aeeherA o t beene lieeeeeiz different 
places. In the Eieelle!e-KiliwL. Rivers evee the Ei'eseue Le,eeep As eepre-
se7Ited by approxie.etcly 700 feet of see'ciee. 

The etratgrech.: osee.eace of the Sikeil_i:,ek geoee TJp:eced 
from severel eepoeeerss. Ferizons or zones eesued to be correlat5xe eey 
not actual/y be Sc;but the zrcss one are fairly eell esteehe ee:.1 
have the stratigrecUee poeitiens indicated ir the coleenn (pl. The 
lower 200 feet cueste of inter'eadded, dark-eu'iral 
that meathors &eeen enJ dark ecel, and dark calcaeeoue sLale tbet 
generally- weatl- _eri; (:.eek rea in heckly fragments The part, as it 
cenirs in the.Ethreet1 area between the Ipeavik and Keela Rivers, is eom-
2nosed of- - ‘ approximetely 120 feet of dark-neutral; gray to black bedded ehort 
that weathers a black and dull oran7e. This weathering eekes a distinctive 
ceor pattern eheii vie-aed fro:fi a distance. The upper .2;C feet. of this sec-
tion is interbedded dark clay shale and dark chert. The loeer part of the 
upper unit commonly weethers red and green, Permo-Garboniferous (?) micro 
fosils were collected from the :addle shale. 

The section on the north flank of the Lisburne Ridge is not more than 
500 feel, thiek. The middle 120 feet of dark-weatheriag chert is missing. 
Thie unit appcers to be atsert over the northern half of the napped area, 
Its lateral persietence in t:le scutherA half of the aree is demonstrated, 
,lower, by its occurrence on the west fork of the iliat River where it 
is separated from the over3,yThg 41,ebia zone of the Shublik formation by 
several hundred feet of beds that eee predcA.nantly shale. 

Triassic rocks 

Triassic rocke compriee a larca proportion of the eutcrops in the in-
folded belt but they have been so much folded and faulted that no complete 
sections are exposed. Also, recent erosion has ierierelly stripped the up-
2er ; relatively weak shale bede of the formation from the bedded chert and 
limestones of the niddle part of the section; thus lcevne: good outcrops 
of the resistant beds only. In order to eetimate the thiekne7,e of the 
Shublik in this ara, a compesite columnar section was prepared from data 
obtained from several smell meeeurcd sections, and the thickness of 2"'0 fe2t 
hewn (pl, 3) in tlis section is only approximate. The lithology and. faerel 

of the Shublik formation are persistent over the 60-mile lateral extent of 
the mapped area;and they appear to be persi3tc,nt over wide areas of the 
Arctic Foothills peoe:.ece. 

As discussed in the section on Permo-Carboniferous (?) rocks, the 
lower contact of the Ehublik formation has been established somewhat 
arbitrarily as the lowest occurrence of Triassic macrofossils, The char-
acter of the upper contact is not known. Where remnants of Jurassic rocks 
are preserved, the relationships with the underlying Shublik rormation are 
obscured. A pre-Okpikruak erosional break of considerable magnitude is 

17 



 

 

50 

. 

, • - ( 

r'omzi.0)4-

The only unit or the Shublik that cont.F:nly out 
containing abl_lrviant Lnot1g ,sube_rco.la Gbh. ft js c;:Tc;d of RLodt 
60 feet of listom, cry 11 r:J rl-ne limea;tom- anj 
cherty limestone ere dcnse to fineeined, 
generally eontiln a')un.-2ant LiZt 
Beds as much a3 10 inches thick are comron. 3e0:3 of the chert ere thiini 
sc!ldom over 4 inches thick. The three t:, in vai;.:1Ae,TeE. F.re: 
propotions arl1 aro separated by thin ,211a2ei4s. T?:c si 
zones in which lire on predortinates usually sLitnd ia reliof above th 
adjac3nt beds. 

A 60-foot zol- F! uncluriies the "ipnotiq none L.c. rt%:!-1 
dark paper shale cr oil vhale in beds as much as 5 ii. thioR Ti 
bedded ripple-mar;ed dark limcstonfs is associatod ith the pain. 
It usually has a strc:,g fetid odor (samples 50 ATr 25 ii 50 LKt 

131e 2)„ and is highly fosiliferous; practically all bdd±ig -erfk.?3 
tre covered with r.rtInd vnives or 11lobia ami others. Bed:, of 
Jiat 2 to 4 inches thick also o.:cur with the shale. Th,! light and dark 
st.A.pes developed on %.reetherin„; ere diagnostic feature of this chf!rt„ 
Scattered "golf' b.11" and larger concretions of black bi:duminous limestone 
are ecatte.l.ed through the 1.;.pper shale. These bear a fauna of diminutive . 
pe13eypods and cephalopods. Locally, at least, the fof:.t.iliferous beds are 
unierlain by 20 to 25 feet of bedded dark chart that is barren of mecro-
fc-,sils, A thin zone of :Rinot_is-bearing limestone an oil shale appears 
to underlie this tecuence and to mark the base of the Shilblik formation, 
which, as proviouzly explaind is dre.rn just below the lowest occurrence 
of Triassic fossils. 

The upper 120 feet of the Shutlik formEtion is exposed at only one 
locality. There this upper unit is composed of dark carbonaceous clay 

3i1tz-3tons, thick-bedded dark chert that bleaches white on weather-
ing, and dark calcal.cous shale that weathers red and gre‘:.n. Inte-rbeds of 
black paper tl:nle and. minor amounts of chert are also present At another 
locality; 30 feet of black carbonaceous shale containin;,-; sideritie conece-
tions directly overlies the P:;cnotis-bearing lime3tone Tl-is shale 
carries a calcareous microfauna typical of the Shublik,a; It is possible 
that equivalent strata have been seen elsewhere, but have mistakenly boen 
identified as part of the Siksikpuk group, Vertebrate remains were foup42/ 
at two localities Ichthyosaur teeth, pro4a1.0y of the genus Tiixosaurus,'-' 
were contained in lonotia-bearing limestone. Vertebral fraL,,.:1nts and out-
lines of a chest cavity, about 8 fe;.-A lorc and 4 feet deep, occur on a 
bedding surface in a section of thinly interbedded chart and siliceous 
shele of doubtful Triassic age. 

O. II • ....•••••• 

Bergquist, IL, R., personal communication. 
2/ Hough, Jean, personal communication. 
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Isolte expiE of included in the 
Shublik foruiation, occur troulout thz ar uc of are associatc.d 
geographically with the Ckpikru.ak forticl:. The urL:iliferous naturc 
of th:t.s varie'Aor,d together wi,1 oonplJix stctlire involved, 
mekes the statiuep positi,m 7-cy 1c) The cha:zt is 
genarally com7idei.-00 to the f".11,.)15 'ortion up!. ul)(1cr1ie tho 
Okplkruak foraticn c%hd 'c.st be cr- ci.c:1 Li:,;e. They havo 
not boon inclued in ct. , , ,fLtiLlv.:.1- ).mns t, v:;,a of inufficient data. 

The followirw, from top 
to bottom: 

(3) Cou:lcr.ertic 
highly calcareous, piA-. - anaula..7.- to sut:Yo1.1:7.1d)1.1j rt.o cf black 
chart, pyrite nodules, and colcyrlessic greon chort, fralcnts. 

(2) interboddod fine-graied r,..utral-colored sndstQne !And impure 
greenish chert. 

(1) 131ack-, red-:and grclm-..:stt3ring carbonceous fissile clay 
shale, containing an extanA:Te micnoft.nr,: 

50AKt 228: Suttp42h212 B (7). 
Peloxina frament 
Glomcsnira B ? (8) 
Gaudryina n.3p. (abundant)

• •/.41,-• • ..•".1 

R2chammina cf. Trochamina M. (1) 
Nodo,zeria fravir'nt 
reptile tooth 

T-

Berggu.Lst in discussing the above microfauna, ccmpares them to 
similar types found in Patton's samples (5CAPa F4, 214, 216, 239:241, etc.) 
which are designated faunal zone 4 and thought to be of Jurassic age. 

This section occurs on the south flank of a small syncline where it 
undorlies conglomeratic sandstone and sandotones containing A4celIa 
crosicoli of Lower Cretaceous (Neoccmian) ay. No estimate of relEitive 
thickness or definite stratigraphic relationships could be made for this 
sequence, and it was not, therefcre, included in the stratigraphic columns. 

A coquinoid limestone composctd of AilcejTa .Pronni occurs also in ob-
scure stratigraphic relationship. Imlay, 26,/ in discussing the above species 
of Auce7,1q, suggests that it is characteristic of the Upper Jurassic 
(Oxfordian stage). Tho isolated outcrops of this horizon are generally in 
close association with the Shublik formation. 

11/ Eergquist, H. R., personal communication. 
1.4/ Imlay, R. Wu, personal communication. 
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,

(1) r61r1,7-1 7,-, conditions of co-e-

evident from !.;ne iivose lithologies represented. 

(2).-:.ro3io11211 unconfoties o:7 varyir7 lcol extent and periods 
of nond.7yrositton app:: tc hal:e hoon pnt thre-ozLou :7=as3ic tic. 

CY.et2s2:--ous rocks 

Loo'sr Crets.ceous 

The Lower roc'!o3 iu the i',.t:.v111.,•:-litva RivzIro area aro 
grcyllacke sandsto.lo:_ she.1:s that are ;:lsoo.cr5c:-). to iablan in age. ?he 
Nanushu.s. group (i_Lbin ond possibly youn3.or) 0.0ts not crop out withif, tha 
limits of the y.apv)e,,I oa 

On the is of g.00s.s lithology and feunal cr.ntrol, these sedjAantary 
rocks are divided into the Okpikruak fotion ani] the Torok formation. 
Although the contact betwen 112 two folmations is gradational and loc:::11J 
3.-prese;Its a con-Lim:lour se,-;uenco of d:posit:_on, tie authors feal that the 
tvm formatdons are sufriciently distio,ctive and that each has sufficient 
lithologic homog.2uo It:, to warrc.nt separate mappini!.; ultiately, smaller 
units of the Lower Ci2otaccous rockl;rypi-ova to be lappable. 

Oki41-1-ruak f_p?Liitiiion.--Exposures of the Okpikruak fo:mation in the area.... 
botween the Etivluk and Ipnavik Rivers are eonf.:.ned to s]mll nfolds south-
west of the northorn Lisburne ridges, and in Larro.Yly elonated synclines 
within thkD structural comp1o7L northeast of Ekakovik 1.7ounain. In the south-
central trca along the ipnv11z Riwr, outcrops of the Okpikruak formation are 
a:,..tancivo, Exposures for the most part occur in broad faulted sjnclines 
closirg to the west on tho complex arca and opening to the east to form the 
perIxeter of the Ltc1,-,LraI basin of Lkakevik Ilountain. High fault-block 
ridges of 017pilook for:.ation lie to the south of the south-central struc-
tural complc).. They eona west to the Kula River and northward along the 
Kuria River in faulted and infolded association with ithert of Triassic and 
Jurassic ,IgG, North of thi3 south-central structural complex a broad valley 
is cut, in shale or the Okpikruak formation:and north ot th:.0 valley are 
numerous exposure: in ncrron elon,;ate, overturned synclines flanked by chert 
of Triassic or juvasLAc: age. Exposures of the Okpikruak formation are ex-
tensive, characteristically in h2oad faulted synclinoria, within the infold 
complex east of tl..e Kiligwa River. Cutbanks along the Ipnavik River show 
that shale and vely fine sandstone of the Okpikruak formation have been 
infolded and infal..lted with the Jurassic and Triassic to a much greater 
extent than is apparent from outcrops in the interstream areas. The covered 
intervals between the chert-limestone ridges are underlain by the incompe-
tent Okpikruak formation. 

At the present time tha authors are unable to determine any basis for 
further subdivision of the Okpikruak forme:don. There are no recognizable 
major lithologic breaks and fossils are scarce and not diagnostic of any 
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:ri3r ii I . . 3 1_(.11tec •C ; C 
cIssecljss j:. I. licssesi tc be c's,2asss:,1c Cistsceous 
(?eJcomian) tas1 t'sys an sse (3.s'Lsss:ss.s.t,fcr .3 Okpilssusl: fcssi.a-
tion, but the rreserce or absence of this diagncstic s;scies does not wsr-
rant further subdivision of the formation, Sat;ses collected frois appsr-
ently favorable shaiss contslin no fliansste micios -311s. 

The most cotslets w11-exposed se;usncs of 'uls fol-matJon 
is in the s.rea on ths osuth flank of a Lscs, 1 s-sthsest of caNp Ou 
This section consists of 2,000 feet of beds (pl, 3) -shish are in erosional 
though conformabla contact with the urZsrlying SlAsik;)uk group, and are 
conformably overlain bi a s%arpstons cerglos.srste that is believed to stirk 
the base of the Torok fortion. 

The lower 1,000 feet rcnsists sainly of fine- tc csarse-grained gray. 
was:se sandstone, red:r, ,-. -;1-ssn to dark gray, intsrbedded with shale, silt-
stsne, and clay. Ths siltstosss are somowhat cslcareous. Lenticular beds 
of poorly so2ted granule conglo:.erate r consistine cr subround chert grains . 
and oil-shale pebbles in a poorly indrrated matrix, are present in the 7c,,lr 
part. Scattered carbonaceous material is abundsnt and silt-clay inclusions 
are comon in the coarser beds. Silty limestone that Treathers dark-red 
bran is coon. Fossil fragments thought to be lisscella craspicolis are 
disseminsted throughout the coarser elastic beds. Zones having a high vatic) 
of sandstone to shale alternate with zones having a lo;-7 sandstone-shale 
ratio. In general, the sandstosse beds predominate and are coarser and more 
numerous torlard the base of the section. 

The same monotonous sesiunce of interbedded sandstone and shale oc-
curs in the overlying 1,000 feet but vith shale generally predominant° 
The Okpikruak forsItion thvs besomes more shaly upward; it also seems to 
become more shaly from south to north. 

Fossil plants Isere found in shale and siltstone of the Okpikrvak for-
mation that underlies the southwest scarp of Ekakevik :jountain on the asset 
bank of the Ipnavi: River. Augella crqssicolis was found 200 yards to the 
south of this locality° Mr. Roland Brown of the U. S. Geological Survey 
reports that the plants sre similar to collections from the Corwin area 
and from Oregon. These collections had been previoUsly referred to the 
Jurassic. 

In the area along the east bank of the Kama River and extending east 
to the structural complex, the Okpikruak formation has slightly different 
characteristics. The same monotonous sequence of graywaske sandstones 
siltstone, and shale persists, but the graywscke sandstone is in general 
finer-grained, better-sorted, and somewhat lighter in color. Hassock bedding 
is common, and while this type of bedding was not apparent in the measured 
stratigraphic section, its presence in this and other areas is characteristic 
of the Okpikruak formation; Aucella crassicolis occurs throughout the section. 

22/ Imlay, R. V., personal communication. 
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Tise 11;eoleeyo ;hs j-ari.L(7): issrth 
Ciffers little el;xopt that rains are esesessils- arrl the propor-
tien of shale to sandstone is greate.e, as s.',1ch se iTe:cent sale in 
some places. Menotenously resular series efsI wl.th scattered inter-
beds of very fine eandetone and zonee of itevbedkiej. very sansThtorse, 
siltstone, and shale are characteristic. A-Rce3,1EI preeeigoli l,s is cvsmon 
but less frequent than in expesures to the south0 ksysevently these beds 
reflect depositien by less vigorous currents and at a ?scooter distance 
from the source.. 

Isolated exposures o2 -seamorphic quartzite;probably the basEA 
Okpikruak formation, are limited to the southern infold belt where defor-
mation has been very intenes. Theee quartzites have been bleached and 
somewhat recrystallized to a hard dense reek that wesethers mediumeyelle 
red. Scattered carbonaceous fracmsnts and impressions of tucella have 
been preserved. At one loeality on the west fork of the Kiligwa River, 
conglomeratic quartzitic bads are conI)osed of subround ribite quartz and 
dark chert pebblesc Regional deformational stresses are believed to be 
responsible for :he lorf-grade metamorphism of the Okpikruak formation in 
the southern infold belt. 

Graywacke aLndstonss briefly examined at the front of the Brooks Range 
resemble those at the southern Largin of the infold belt, except that the 
propostion of shale is considerably less and the degree of induration is 
greater. Coarser beds are also more common. 

Facies changes noted between the southern edge of the area and the 
northern inold ees?osures were probably more gradual than is indicated by 
the 8 to 15 miles nos; separating them. If the openly folded Okpikruak for-
aation to the south is part of an overthrust 6heet, as is believed, then 
the observed fades eeanges have been tolescopee by the overthrust movements3 

Torok fopmat.i.on.--A thick section of coarse elastics and equivalent. 
shale of the Torok foealtion oererlies the Okpikruak formation. A minimum 
aggregate thickness of 6,800 feet has been computed for the coarse facies. 
These strata exhibit t1-0 coleson characteristice of graywackes deposited 
In a geosynclinal basin. 

Although similar over-all, the Torok formation has been divided into 
three units. The contacts established were used with some satisfaction in 
field mapping. The lowc'x unit is shown separately on the accompanying 
geologic map (pl. 1), howeiser, and the middle and upper units are not 
differentiated. 

The lower unit, comparable to the shale unit of the Torok formation 
in the Okpikruak-Uruktagiak Rivers area, consists of at least 1,000 feet 
of dark clay shale with scattered septarian calcareous concretions in a 
prismatic calcite layer. This unit is conformable (?) with the underlying 
Okpikruak formation and is separated from that seeuence of shale and very 
fine graywacke sandstone only by a zone of sharpstone conglomerate which 
Is thought to mark the base of the Torok formation. 
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Th3 re:; eeee, e e_.eeee ere,Le 
a ecine of c?ert-Teenle co.ele7eel'ete ee±1 tiee- ee ceeee.erdlieeci 
sandstene n :he southeaet siJe Elea ', 2:e-entein the eoaree.treieeA 
beds unconfcTmably underlie the heav ccAl.?1e-2,eee-eee cf the upeer L.Lt eci 
differ by 200 of dip Arid 100 to 1.'30 of eteil:e. e. few leendred feet of eleie 
overlyins the sencietore-cenle!eee.ete ef t:ee m16.7.e weft is uneenft 
able with the heevy congloieeeete el-,ce.-e it on the flen!e:: of the lere 
cline, but ecnromably underliestIe ong'eoee:ete at tic' is of t;:-,euc 

Elsewhere ehnle of the loner welt vs net reaJily ciietinguieed fec. 
the shale of oti uoitn Lecally tLis unit, cLethee 
formation; is abeent streta of the reidile Althovezh the luese 
unit may not have been de- thetdo.sitd in certain eroee, it is more 
it has been remoyeei by Ivie-midc.11o unit eroeion, 

The middle urit of the Toeu'..c fol-mation :ay be eelerated from the 
other units by several characteristics. The most obvicus, as observed in 
the field, is a difference in degree of defo2mation ece. anzalar dJscordence 
with the overlying unit. These etrata are ceieelonly feJ,Thd into asymmetric 
structures ranging from one quarter to ttrea quarters of a mile wide and 
seldom over 3 miles long. Vertical to steeply overturned beds are coraon, 
whereas beds dipping 600 ':,c) 750 are typical. 

These structures and attitudes are in contrast to the broad open folds 
with 10° to 300 dips that have been developed in the upper unit conglomerates 
(see fig° 4, Prelim. Rept. 34). It should be emphasized, hoveevar; that the 
apparent difference in degree of deformation is undoubtedly due in part to 
the more competent nature of the upper unit conglomerates and their greater 
resistaeee to folding and cerpreesive stresses. Although differences in 
relative corepetency are thus a factor in considering the relative degree 
of deformation, angular discordance is nevertheless apparent in the trunca-
tion of the beds of the laver unit by the upper unit conglomerates. 

In the places where typical lithology of the two units is recognizable, 
the middle unit is distinguished froea the lo7er shale unit by the -oresonee 
of a thick zone of cearsa elastics. The shale associated with and (or) 
equivalent to the coarse hods is characteristically silty End is variably 
interbedded with siltstone;fine to medium graywacke sandstonexiand, 
occasionally, granule conglomerate. The amronite Lemur2ceras-42/ is at 
preaent considered to mark the basal section of the middle unit; but the 
besal soction at Smith Mountain is the only locality within the area where 
this ammonite was found. 

The zone of ccarse elastics;medium to coarse sandstone, granule to 
pebble conglomerate, and rare lenticular bede of cobble conglomerate, is 
extremely variable laterally. At Smith lountain a 2:100-foot thickness 
was computed for the zone. There sandstone, fine- to medium-grained, dark 
to medium green in color, and with poorly sorted, subangular particles, is 
apparently the main constituent. The beds "tongue out" laterally into shale, 

0111.1.1M1MO, a01.1.11* 

16/ Imlay, R. W., personal communication. 
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To FitLcrl 
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In Cn2.tac:ccu :r371 
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cl0z3-4: thr. anfl 

to '! 1*1 1):7c,bbly 1:-CE,ct1 into th,. ctr&.trl .a1,)ng, 
of' 7:ciaict; 1-.-1171 to the th-T liLvz tiJlen 
fo1de,1 aTiO. 1 ,a1;7! with 
The intruity:i p7..atc dcform,:lti 
oncentratiora or occu.-.J i3 ofte.-1 c1,7)Lc1;,. L3:.;0C2Lat. 

21/ Sterancon., liar'', op. cit. 
IV Patton, Wn Vl , Jr., aild T-illeur, I. L., eAt. 
4,2/ MI1on, Caries, Branch of Geochemistry and :,:trolozy. 
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An ancf: .lou: 
Rivers area ;'.3 f tL,-a 
of Cutavlay c-.)vious thrus 1:.1a.j..z1hI exists 1)t.a,?n 
Lently fold strata e th,; IAdvalri.;a 
sills (in i)p.oisraphic 7ligh 3 ) ai the .1.7:ToY ..1!;iling the 
(see fig. 7, ?relim. Eapto 34). This fult cauriot, ac to ilie 

and east, 1.:.rever, because it is obscured by a -,:farm 111.c!ri-angle 
faults that cut iore t 'deeply dipping M13siczippian si;rai,z arY.1 diuba 

The fc'At trv.c.1 astward 771:,;t pass just north ci7 nakovik 
where the Laci:A. (. -:ongl‘ ne:..ate of the upper unit of th ; Torok formo tdon iL 
faulted against a .se mas. The fault plane dips 300 S. Moreover, -
the openly folded on the ,n.est side of the Ipnavik-Kuna Rivers art>k 
are broken by a inc. of re7ors faults that destroy the postulated 
projection of t,11 plate Opp3c;ed to the interpretation of a low-
angle thrwt fault in the are. in quest.on is the psent reasonable pos!.-
tion of Ekalcc,vik tn r..lation to Swayback :'.ountaln. As Ekakevik 
r:ountain strata 23 C.OSO CI:;3ociated wfth the beds on the possible thrust 
shoot, its roto;.J'.1 ';)o;:ore faultin t would bi several miles to-
the south. Howel7er, ther ,,vidence supports thi thr.:).st-fault concept: 
(1) the Liz urne limestone at ilount aupto has no diabasp as contrasted to 
the persisfent sills occurri.ng in correlative (?) st.rata on the "thrust" 
sheet; (2) possible correl.ition of the be on '.he "thrust" sheet with 
"pagoda"-wathee.ng beds and iabase si112, that occur at the Range front; 
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Upf03:121, L'07, 
t:a 

r.7ers appz.a-i- to 
The ace2.-1-x.-olatd 

hv; 
fcre,. A1.. In t1-..e 

complic2ted in the claer strata. T:,?m-
rz,cks 6X120SCj at the surface may only 

broadlzr t:Je conformation of older bads at depth. 

PC.ZSIBILITIILS 

10 favoutle scurc.e 13nervoir 'cad are present in the C.kpikruak 
or Torok formattom. 

2. Fcible so acs ocur in te Ti::-J!0.:k member of 
limestono and alf.o in tLe F3hubl1 fort- 7n.1, 

3. PoLt,!ibl re rvc..I b.s occrr in tLe z-Ly4:er AlapA member of the 
Lisburne 1i7.!e5tone in the o:,1%1-tz3e 3anistn‘i frlcf.es 171-J1A-1 has, locally, 
high F.:7.7meabUity ancl porc,ety, :!1(1 do.clmitizod limestone that is 
e7,cpo:.ie1 on th:-: Lioburne 

4, The presence of at lea3t 2,00 re,Dt of Lisburn: lii4estone in the 
infold be7.t of th:. Southern soctlon and an adl!tional 1,500 feet 
of Devonian liston at the 270.7!(s nf2.ncefo indicate:i a thick section 
of b3ds; C).velol- cond.,ry permaellity, that may,3nt of -
underlie the Nerthern Yooth1113 !Lotion. 

5. Surfce structurs in the infoLl bolt oould not warrant explora-
tion because of pl'obable eompleAty of sructure at ciept:i. 

6. The probable anticlinwlum area to the north of the mapped area 
would have the most favorable sites for te:.:ting the potentialities of the 
Paleozoic section. 
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(,?) roc.s 
7;Y:c fo-

20mo-C;arL-:7171C;;Iri (f), 
, 

avetaccou.0, t3tal 
more than 52C'Cp foot. 

12:1 '.1:itIC17,1:C25 137(.2 :(21- a.1,3: 
bar,c of the Okpl ria1c. !3onform1ty at ixasie of the- .J.:-

liddle unit of: Torok formation; and an angular uacerformity at the 
laa3e upper -7,1ber of thz lorok Ccxroation The unconformity at thl 
base 07 ae m1zcl unit of the Tc,rol: fc.rmation may represent erosion on 
1;.1 r.ctively hi;h in the depositional basin. 

4. In al.aa 3f cc:..plc)xity with isoclinally overturned-
re-Jr.77e fau1t3 is typical ef all strata except the Torok 

rratj.en. .no ,)-LrIgel. beds less int,17,6aly folded because daform,JtIon 
hozifilLt ccne li.rvic-Lls to iniisq Terok deposition and was dereLsir. 
at thE, end c,f Torok C:epositl_phi. A thrust fault brings essen-
tially fle.t-ly!..ng Li_-;nurne liv'stono anJ olNriying strata over Triassic 
ar.O. cter a';23 In th6 2(4-72tTh-cc-7tral complex. 

5. Small amounts of pArolcum have been derivE:d from beds that idlle 
the CAIAJ:ruak foration, :Yrincipelly the KiruktaE;iak meber of the Usbuitue 
limestore, A quatzese sandst,Dne fades ad dolomitized zones in the Alapah 
member of the Lisburne limo.ytone, in addition to 3,900 feet of rocks thct 
may have ceeodary p-_:rmability, 'Indicate reservoir possibilities in the 
Paleozoics. 
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