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PRELIMINARY RZ2CI '2'',T - An) C2 TEL13:7.7..PPE7 

SHAVIOVIK AND UEil KII77),S 

A. Samuel Kellar and Robczt 

INTRODUCTION 

During the 1951 field. -season, U. S. Geological Survey Navy Gil 
Unit party I conducted stratigraphic and structural stUdies cf the rocks 
in the area between the weetornmost fork of the Shavicvik River and the 
Fast Kuparuk River. This area is drained by the Sagavanirktok River and 
its major tributaries; the Echooka River, the Ivishak River, an Lupine 
River. Owing to the nature of the investigation, the studies were con-
fined to a relatively narrow geographic strip, rarely ex.ceading a distance 
of 20 miles north of the northernmost accurrsnee of the Lisburne limestone 
of the Brooks Rac iivolinc.e. The work was th,::a. conducted in c.n c,rea of 
approxireetely 2,000 rquare miles, which lies wholly within the Brooks 
and Arctic Foothill provinces; within this area approximately 1,000 square 
miles rEs mapped geologically. 

The party consisted of six men: L. S. Keller c.nd R. L. Detten, 
geologists; I. F. Mieriue ami D. E. Reed, field asv1stts; L. G. Ballan, 
cock.field assiotant; and T. F. Derrington, weasi mechanic. The party 
utilized 3 weasels for transporte,i)n of equff.p.-17.3nt and p:!rL;onnel during -
the saason, d'aring which time 15 campa ware e3tablUhe(2. ?ark was initiatecl 
on the Shavievik Rir.er on nay 24, 1951, and'the party ci=ludod its invas-
tigations on the Kul:nruk River drainage on Anguet 24, 1.5.1. 

In 1947, G. Gryc ard E. H. Lathram conductrA r:iccnnalssanae 
studies of the rocks in the vicinity of creLp6 12.15 (pl. 1); and during 
the same year, G. Gryn vieited outcro?s on the .1:71.1: 'Aver iu the viciai4 
of camps 6-7 (pl. 1). These etodios vera mee by ti,c Navy Oil Unit of the 
U. S. Geological Survey in conjunction with the investigfAions of NPR-4. 

other work of a geologic nature had boan done in tho area in the past. 

The primcry objective of the 1951 party as Vao correlation of 
the Yeaozoic and tpper Paleozoic etr:Aa of the feet11153 province west of 
the Itki1li Ithier, with that of the Slmviovi!: as Canning Rivers region. 
A secondary objective ras to Jetcrmin* the ca..lee of the -ixenoUnced north-
easterly swing in the .trend of the Brooks Range front in the agavanirkta:: 
drainage and to determine the structurn1 implications of this mJng. 

The crea was neppecl at a aeale of 1:23,000 on vertical photo-
graphs anra tranarerz'ed'to trimiAn:gon an3Cnali,,s at a cesle of 1:45,000 

tlIth the.!.meter terse 
geologic mappingo 
and 1:96,000. 4n alt.



GLIERAL GEOLOGY 

2:2Esulaohee--The Shaelovile end upper f;agevealektok Rivers aree 
is divisible into two distinct pheolographio preetecee: thp Eroo'ee Renv 
province end the Arct!_c Aethills province. Only the northerly pert cf 
the Brooke Range province wee otedied. Within tlie ;geeeiogreic bele, 
the peaks of resistant Usbueno liueatone ettein eltitedes in excees or 
5,100 feet; relief is of cceeiderabl.e eegn.tude. Heeth of the Lis-eueee 
mountein range lies the focthills pee-A:ace. In na neeeLeascia pert re: 
the erca peovince coneles of le,rollin, featelee-,‘ h2 1 13 are:1 
less lorlande, the eenotoey of which is becken only by the reeistant nor". 
east trending hogback end whalehack ridgea end ceeetao of the eadlerochi 
formation 'see Yea roe:lc:tent baeal sandetoea rubble rie'evs of the Okeiereek 
formation. On this more or less featureless lanlani, which is underlain 
by the ncaresistant shale facies of the Kinzek and ekpilereak formations, 
the Ignek foeeation reneies as resietant syncline!. mceee. To the ocutheee,, 
the southern part of tlee Aectic Foothills province is mountainous locally 
oring to the pronounced change in facies of the lesceoic eediments. The 
north's:Item part is a flat, featurelese loeland enderlain by the non-
resistant shale facies of the Torok fore,ation, upon shich rest the gently 
folded resistant Nanushuk geoup sedieants. 

Rain.--The major streams of tha area are consequent streems 
eith well-developed flocdplaine. Eoth dendritte and trellis patterna are 
well developed locally in the tributeri:e of the rejor dre.neges. In wide 
floodplain areas ascoef.ated with the lergee eteeems, extensive ice fiehls 
have developed, with the steatified ice locelly oxes)ding 10 feet in 
thickeass. Gravel teeeacon are mon along the major druinages. The 
Echooka five:: hes two eellee:evelepod terrecee, tle higher of which can be 
traced for 10 to 15 ales and is 20 to 25 feet cbeve the lower. The ter-
races are comyesed of eellevarted gravel, eevlesd at least in part from 
the glacial moreinea. The lozer terrace i3 Iron 5 to 10 feet above present 
stream level, is coe?aratively flat, und can be used as a landing field for 
small wheel-type aircraft. Eimiler taereces are present along Kashivi 
Creek, the Iviehak River, Nosebleed Ceeek, iLci aiVG:, and the Sagavaniete': 
River. 

GlacWion.--Pleiatocene rese:eee geeleeien hee Lee:, extencive 
in tba area studied. It is apparent thet all the majoe etesame ae one tiee 
supported valley glaclore. In at least or_ tArc,c, it is evident that the 
ice froo tro - adjoining glaciers covered t.e. Intereteeam area. Glacial fea-
t-veva, hoeover, ere genceally restricteei. to the aecae iemedlutely proxieel 
to the present ttream valleys. Eoraieel cover eevele eetare from the 
Brooks aanga front more than 15 to 20 miles. 

The glacial phenceena in oeneral are of teo categoriee: (1) tis 
primary features in the mountain province; and (2) secoadary features in 
the foothills. Among the prizary feature are the broad U-shaped valleys, 
which extend far hack in the Brooke Range propbr. Intersecting these 
straightened vellays are hangle; -tributary valleys, from 50 to. 200 feet 
above the mein valley floor. The epurc betzeen the sidr-, tributaries heve 
been truncated. Cirques, collo aretee, aui more ravely, heene have been 
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developed e'f.tiele the eounteins, in the Lie'eurne 11ctonc vi.ci leees it-
self especially vell to the formation of these glacial features. In gel-
eral, moraines are ziestrieted to the foctUlls belt, although they are 
also present in the Echooke River valley within the mountains. 

-Secondary feeturea within the foothill nclude terelnal and 
lateral moraines, eskers, :Irumlinst pot-hole laleee, and large erratics 
of Lisburne limestone and older rocks. ree drumlins and eskere are net 
particularly well developed, and the former eoc drumlinn. 
The mcraines are composed of unsortsd till, fregments rene:lng from silt 
size to bouldere 2 feet in diameter. About 50 percent of the erratics 
are Liebnrae limestone and tLe zomainder Kaneyut conglomerate rith a 
minoriV of older rocks. The erratics are as much as 15 feet in diameter 
and have been transported from a few miles to core than 15 miles from their 
cource. 

The inte t:ar area batreen camp 1 and camp 2 has been cloaked 
with moraine to an altthll- of 1,700 feet. ';Yestrard the moreinal ment:s:ie 
extends higher. In ti-T, area of camp 11 it ie found at altitudes of 2,200 
to 2,300 feet, eed at cp. 15 it obscue'es the Mesozoic eediments to an anie 
tude of 2,600.feet. Erratics were found at altitudes ranging from 2,300 
feet at camp 1 to 3,500 feet at camp 15. 

U.Wiiemee seen glacial lalees and perele are preeent in the moraieel 
areas, and the elee.ation of two adjacent lakes Lay vary by as much as 50 
to 200 feet. 

STRATIGR1'PR7 

SteatigrapIlic stteUes in the 3he7ievik and upper Seeavanirktok 
Rieers area include xedizieetery rocks of the V:ississippien Lisburne liae-
stone; the Permian (?) Sadlerochit formation; the Trinssic Shublik forma-
tion; the Jurasain Kingek formation; tha'Lerer CreteCeous Ckpikruak for-
nation; and the tier Gretaceoue ignok fo.tepation and it eatern caunter-
parte, the Torok formation and Nanue!luk gr,-Jup. In addition to the detailed 
study of the formations listed above, a cIrsory examination was made of the 
pee-Lieburne reeks in the area swab of cap 2 on the Eehooka River. 

- Correlated columlar sections have been prepared to faciliteta 
study of thee formations, and are presented on 04tos 3, 4, and 5... As 
a result of the seeson's worek, corrclatior of ths reaczoic and upper 
Paleozoic rocks east of the Shaviovik River with those west of the Itkillik 
River may be made;teae correlations are edecueeed in fell on the folloe-
ieg pages. 

BeettUlg, no detailed feseil exaeieateies he7e yet been completed, 
It must be emphasized that positions of mapped contacts, as well as the 

are subject to change. ?or the present,egos of some of the formations, 
geologic eentacte ,:tnd WS of rouLs ara bzsad largy oa diroct field 

anaVois.-
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Praeleteburne rocks 

Although the paramount purpose of ties, pe.ty the stretigrahic 
study of Mesozoic end ur,per Paleozoic rccks, a eurecry e•elminaticn ms ee(le 
of strata of pre-Lisburne age in the valley of the Echcoka River. Zrcee a 
point approxiLlatoly 3 miles south of the north front of the 3rooks 
a maximum of 7,000 feet of these recke ia exposed in a earics of appaeent 
south-dipping beds along the valley sides. 

In general, theca strata ie:.y t t. Le: 
upper shaleeschist-clate-cieartzite unit; eeq a p;111Lr: unit. he 
lower unit consists predominantly of eCtM.13 lolly chloritic, 
with rell-dovaloped cleavage thEt obIieratee the ovi&Leet1 bedding of the 
sedirents. The rock ie fissile, splits along the 7L1eaceous cleavage plan 
into thin sheets, is reddiah-zray, and weathere to a rurt-brown color. 
Quartz veins are commonly aeeociated vith the ply/lite unit. 

The upper unit =mists of shale, schist, elate and quartzite, 
and probably does not exceed 500 feat in total thicknece. The quartzite' 
is blue gray, medium-grained, and repreaents less than 50 feet of the total 
section. A fel, lenses of dark chert-pebble conglemerate are present. The 
slate and ehale. are dark blue to-black, thinebedded, hard and brittle, with 
mud lumps aleng the bedding planes. The sohist.hae a moderately well de-
veloped bended struntura and is mineralized to a mileor eretent. Developmil. 
of mica in the schist is limited. 

Although the relationship of the upper rniteto the overly-1;e 
Mississippian Lisberne 11.es:tone is somee7hat obscure, no Earked angular 
discordance appears to be preeent betreen the two units. 

The relationshie of the lower Ihyllite unit te the 'upper chal2-
schist-s1ate-quartzits unit is obscured by a 11:!.L:h-f:.nzic raverse fault. 
On the basis of the marked difference in degree of mtarJorphism of the twe, 
however, the lower is tentatively assig!ei to tee Nerrokpuk formation, and 
the upper unit to the ?Tcatek fcrmation as descaTibc1 b Gryc and %ngusli 
on the Canning River. 

CsEplanifers c-,Fatrim 

MisSicsippian series 

LIA12urna Timntopl‘-.0n7v a r..i • o.,ry .3: - 1.ar,.1.-.1c);.1 as u.nde of the 
Lisburile limestone, inasemeh as the 1- to pLrty pro-:vizr.ri c ctiv 
hibited the use of the time nacevsc.17 Ccr its (70,,:jled rti:10.y.. The cone-
tent limeetone fence the noeth ft of t'L-le 7,;!oto Pe; its distinctive 
lishtegray weathered eolor mkc-,2; it t':1 riot zeeejnizable unit in 
the area traversed. Although the Emvtonc, 5z locall7 ovilrtprned and faulted, 

ax•s..1dil01.0.114,10". ..mormscoPmrwoom.alt...uniftse.• • A.s.art eq•,,t,..,• ...iv r V,•J• •Owlis....•010 •Marapu.i 

1/ Gryc„ G. ard aengus, M. D., PreUe7.nary report on the struc-
teere und atratigraphy of the 3beerJelev.;.k ax e Gann17g erea, Alaska: 
U. S. Geol. Survey Navy Oil Unit Prelim. Rept„ 0,;:tuber 1947. 

https://nacevsc.17


 

 

, t113 
ovc;:c of 

7.17 
li-1.7.711.G. -It L.?11 

rz.3s. 11L11.7;.vc:y 
th3 L:1 

1,:ics on: nc.3.v.:1. 

7q14C.Qt Cn cL.4. 71 
ltm7o of an tl.nticie. .The base of 

the ,.y . L3,1 v:a;1 not aasn. -1:z?din., to fin91:1 crystal:1.17:o roc% type, 
fcm 13 t.-; 15 fclz,t, complz pIrt of ualt. Up74al.d thz, 

1c7(;r..tvely rzsly and darker In 
coloi.. About TI.7e.r in nc ic an CO-fot unit of tan-colored 
cr;1of.1 cthlr .ftan ne3, crinoidr 

A -a,'ac;;Ac; of t:-La Prlwtid t:Tpe and a few 
corals -ztex. n7)tG11. 

Thi of.xanc,.) rop:7;?.5t, all c:f.' t;:x Llapc.h anti 
tha nambal.s. sontrol la scraltys 

zni ezi yst LoJ 'i1. t1c lue bzen aZ:e. Th:?. 
is not crecnt in ns T:'Itod Creek section, nor vas it se;1 in cly of the 
area t2Elvorcc.,,d tn i flid saason. 

..rs to thin both to the north and 
tl tha routh. AO the tnning is more pronounnd to the north, a depo-
sitional high is indicted in that direction. 

Th3 Liiidblwas IlEastonP &ppc:-.

Eva4m,121_21plam 

Sadlerochit formation 

Stratigraphic atuclie..1 of the Sadlsro(thit fortien sore confined. 
to a relatively narrow gographio belt 1 to 3 vilos vile that flanks the 
1.1 9 r.1232,1,3ns ronntinzo &zing to tha rc4;Int&nt 11tura of the basal 
part of tho ScAlerochit P.:3matioa, in places it ia fownJ. as erosioaal rex-
nants that cap antl.clina1 core of Lisburile limatone. This characteristic 
i tAkingly illuatrated in the area bGt7Joen the - Lupins River and Nose-
biewl Creek (pl. 1). The ferruginous 1;eathering, characteristic of the 
basal part of tho formetion, plus the tsadtmcy of (74i.tain horizons within 

tas, affords an .easy methodthe formation to forn northeast.trnding 
of identification of tf.e Sldlcrochit remotion in this ar.aa. 

The formation attains a maximum thlane:es of 2620 feat in the 
area of Flood .Creck (pl. 1). On Kemik Creek and Gilead Creek, thicknesses 
Teasured were - 2,000 feet and 940 fest •reapoctivoly, alt%ol.:zh in neither eaBa 
was the top of the section seen. 

https://rop:7;?.5t
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In general, tha ftsmation may bo divided into three rain pssts.
In the area extending from Kemik Creek to the Ivishak River (columns D and 
E;pl. 3), the basal part of the section conformably overlies the Lisburne 
limestone. Here tha basal 500 feet characteristically consists of mes-
civel:, bedded, hard, tsslIsindurated, argillitic, cherty to siliceous silt-
stone that is fine-grained, dark blue gray, noscalcareous, end locally 
limonte-spotted. Shaly banding is present losally. Light-colsred 
quartsitic rocks and limonite nodules are COMIt01. Su:sstscsus c:rayrs-svzsn 
chart occurs sporadically as beds and leness, srs1 sssssssi (7) chest, 
coats mspy of the eltstone eurfaces. Quarts ss.iss scsss Iscslly is C.e 
siltstone. Iron-staiaed weathered surfaces are a distinctive featuse 
of the basal part of the section. Within te bseal 75 feot, brachiopods 
having Productid sf2initdes;SlAriftr:- In., and unidentified horn corals 
and gextropode ars comron. Locally, the foeall horizons approximate 
csquinas of light-bsown to wax-brown-ssathering limestosss. 

Southwast from the Ivishak River, the bssal 500 feet undergoes 
a psonounced change. The section in tLis port!_on of the arsa consists 
predominantly of interbedded blue-gray limy siltstsne arsi sodium-gray 
shale. Locally interbedded is light-weathering blue-gray limestone. Wts-
brosn-seathering siltotone is cosmon near the bsse of the ssction. T'sic 
fossils are som=hat more abundant in this area, but ccsrelate veil 'otith 
those which are found in the more massive siltstone ssction to the north-
east. A tentative Permian age has been assiolad to these fossils by J. 
Williams.a/ 

The middle part of the forsation consists of dense, well-indurats, 
blocky to fissile, redshrown-ssestherin7; siltstono, interbsdded with haekly 
fracturing, medium-gray silt shale. Smsll-scalt crose t,edding is comson 
in the more sandy siltstom. Ligy disc-shaped siltstone cesssetioas rsng-
ing in diameter from cc,vcral 11E:hes to a foot become more common in the 
more shaly section to ths 3ol2th,3ost, and contain ammonites and pelecypod4, 
also considered to fosaasc Perian affinities./ Locally the fossils are 
replaced with marcasite. 

The upper part of the Sad lerochit formation consiSts of a mono-
tonous, cyclics117 bedded ssries of dense, sometimss siliceous and lami-
nated siltstone and silt shall. Although commsnly platy-bedded to fissile; 
the siltstono locally is masoivo with b1ook7 fracture. Small-scale cross 
bedding is presoot in the finely laminated siltstone. l!mmonitc impressions 
occur sporadically. The section grades upsard into thin-bedded siltstona 
and shale ncaT tho context with Triassic rooks. The placisig of the upper 
'contact of the Sadierochit forsstion is based epos the prssence of a pebbly 
ferrsOssous weathered :Lose and a pro.no-mced break in litlidogy. 

,7stsins ae prasent within the 
section. The most pronounced of these strikes north and locally obliter-
ates the bedding. Two secondary. fracture cleavage systems strike N. 600 E. 
and N. 200 W. 

Several mil-developed cleavage a.

J. S., and Gordon, M., persens1 communication, 
September i951. 

J. S., ar,1 Corienp 7777=.!. 
Saptemtw 1951. 
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/
Previo' uok n3 I afK1 Ir ia the Caani River ar. 

rochit Mountain c, indicates that the Sedleractit foricn ranes isrcm 
500 to 1,000 feet in thickneen in those areas. Furthemoro, work in the 
Sadlerochit Mountains indicates that part of ths ;::adlerztchit formatkn 
has shore line affinities in that area. PI:t k irrldcate3 that 
Sadlerochit sadimeata oiled E,olltt.xard n tr:Lvg:1 in to 
Shaviovik and Sagavanie:.to!.: Rivsra area. This postia.L..!.:...1,-;:i is 10,:xix1 ctlt 
by the soutaird thickz:nini; of ne Sarllercit j the rilf::L1 
southward sialiag of tl.le section, and by the in 
dance of fossils. 

A3 has boon prsviously stated, te ag,a or the fesila collected 
from the Snd1cclait fermation in the Shavlovik and Sugavanirktok Rivers 
area has been tentatively determined as Pornin. Although no angular dis-
cordance is preasnt between the Mississippian Lisburne limestone and the 
Sdlarc.chit formtltion, an hiatus, erosional or othc....c.lisc, ie indicate:a. 

Inamuch a9Ithe 850-foot section of tbc SiksikpuL droup 
by Patton and nlIcrEV in 1950 vx‘s also judged to be of Pezmian age, a 
tentative, dirzet correlation betroen the t7o fo7ratiou3 is pestnated. 
The disorepancy in t!Ackness bet3en the tma fortions Esy be d-,:c in pa;:t 
Lo pre.ShublVs. erovion in the southrostern area.. It is else ,aonceivablet. 
however, that the 'thinning of the. section (=id be due to the fact that 
the basin of deposition of the Siksikpuk grdti.p was beyc10 the trea of 
ma:Limum subsidence or the Sadlerochit trough. 

Taetzglam,L,sm 

Shublik form:Alan 

Triesrdo rocks crop out in a relativ,4y ::elt across mos 
of the Shsvio'fik-Sa5avanirktok 'Avors area. The Init is less than half a 
mile ride, and In coneral is rit'hin 1 to 2 of tlis r-7.,1.th front of the 
Brooks Range. The distinctive dark color an'. fcr:8111feus nature of the 
Shublik foraation, plus thr, feet thf,:t it ia the nr.47,y p.,-et:w.l.nantly cal-
careous unit batw.isn the Lisburne limesteno aid zoo E of the ilanushuk 
group, make it an isportant marker unit. 

LithologicalIiy the Ehublik forvation coapists of a series of 
interbedded dagray to black calcarsous oilt aod clay shale, siltatone, 
and black limestone. The shale constitLtes approximately 50 percent of 
the total thickncea, is earthy to•modlrately fissile, and occulis as beds 
from several inches to several feat thick, with thinnor intsrbeds of 

/ Gryc, G 0 Witn€713 p D., op. cit. 
1/ Whittington, C. L., and Sable, E. G. ProlinInaly repo-....t on 

tho geology cf the Sadlsrochit River areav Alanka: U. S. Geol. Survey 
Navy Oil Unit Prelim. Rept. 20, Et-member 1948, 

fgf Patton, W. W., and Keller, A. S., Stratigraphy and structure 
of the Siksi:cpuk and Eanuehuk Rivers area, hlx: U. S. Geol. Survey 
Navy Oil Unit Rept. 42, April 1951. 
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siltstcse. Locally the shale is bitueinoes and ray cents...La feesil plant 
fragsaarts. Ded lumps and mud-ball conceotions eee characteristio of sluch 
of the saction. The gray, celcaraoue, sandy eiltece.se which 'is the pre-
dominant lithologic rock type in the eaeteen peei: of the arsa occurs as . 
interbeds in the shale farther west. The siltstone Jo meerf,Lely sell 
indurated and locally has hackly fracture, with bcth celef.te are erexte 
veins along the fracture planes. Des of sandy o charty liestonc, ryes' 
several feet to 10 feet thick, occur throughent the unit, eltheeeh their 
occurrence is seller:let Lore comeon in the u:spar part of tlee section. A 
very abundant fauna is uncrelly aeocciated elth the upper 1:_eJeses Ls2e, 
All litholcgic types of the Shublik formation produce a etrong fetid odor 
on a fresh break. 

ssction 180 feet thick was meaeured on the sorth limb of a 
small antioline on 5!1ead Creek (pl. 3, column B). The top of the forea-
tion was not seen, but the base appears to reet upon tie underlying silt-
stone and silt shale unit of the' Ssdlerochit formation with no apparsnt 
angular discordanee. Dark-gray hackly siltstone is predominant, eith fis-
elle blac's silt shale forming approximately 30 percent of the sequence. 
Ten feet from the top, a thin limestone bed occure which contains abundisnt 
ronotie ap., Halcbia spo and eeveral unidentified ammonite epeciee. A fiAt 
rAlee farther wsrt on Gilead Creek, a sandy limestone believed to be in 
the upper part of the Triassic system, carries a profuse gastropod faUne. 

A election 300 feet thick was meacuead on a tributary of the 
west fork of the Ivishak River (pl. 3, colleen A), in the vicinity of 
camp 8. Both upper and laver coetscts eeee eeen and th5.s thickness is 
believed to represent a meeeimun for the Sbeblik folelation in the Shavioe-Ak-
Sagavanirktok Rivera area. The contact with the fladleseschit formation wae 
marked by a 6-inch zone of pebbly ferruginous material, such seemight be 
found on an eroded surface. No angular discordance wan noted. Black eel-
eareous eiltstone and silt shale in about equal propertions compri3e the 
bulk of the section. Locally the shale is bituminous but locally fossil 
plant fragments occur along bedding plaras. A few .thin sandy limestone 
lvere are interbedded with the shale and siltstone in the lcwer part of 
the sequence; a heavier-becked cherty limestone occurs approximately 50 
fa;-!t fr the top. Associated with the lower limestone layerd are a few 
seeachiopode; the typical faunal assemblage of Menotis sps and klekie. sp., 
plus unidentified amonites are found in the upper cher4. _limestone. 

Jureeslc.le 467 c,Azid q, e'S y 0/3477 

Kinsak fcemation 

I/
Owing to tha nonresistant nature of tk: slesle ftsesee es 

Kingek formation in the northeastern part of the area on7,z,estimas 
of the thiekness of this etratigraphic unit are feEs le northeest 
the Ivishak River. Horever, a minimum of 2,500 _ ..___q_f_os_11..zenI is re 

b4:11f.reaented on Kemik Creak. In the.ares c_ _ 
Iviehak River, the formsstion consiste principelly cf medires gray tc 
earthy to fissile, and brittle noncalcareoue e?-.e/e. The section is 

manly iron- eAicods cmicg to the .eaatheeind of 1:Ls dlassnIn&te 
mtrcasite, ehich occur within the buffeenetherl.e 
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ly;7- ia SaAkpl2: -.....1d.Nanushuk Rivers 
2=li.:J ::-slf,xlents with no app:Irent angular di 

c. The tv2 of t11,:- 3ectisn '7,1a been el.cdc..1. Tha loiter 200 feet , 
consizts or bla:)14, f!..3.!.10, platy shele, highly ox 

ou eyp3,sd f;%.u,-;.1! a)nc.:: are present locally; 
and thin-bcdded dar!: TD%ty liistona occurs noar the base. Overlying thi: 
portion of th6 rem:at:Ioni appl.oxiTately 300 feet of a gun metal-blue-, 
staimd, brittle to fidle black shale. Lithologically, it is identical 
with the shtklo that flanks the inZolded warse elastics of the Tgok for 

in the area of tl,a lower east fork of tha Nanushuk River.-/ Its 
stratigrnphic position in the Lupine Riv,,ni 'section tends to validate the 
correlation mnde in 1950, that these shales are a fades of the low 
bedded chevts in tl!a Ki.ngak formation in the Siksikpuk River area.2/ Silt-
stone lenses nzo wiain this shale section, and are commonly coated 
viLth ryst-bmwn sidt'cite and prisnctic calcitc). Fossils are abundant at 
this stratigraphie ho::itoa and incluie bronni and other unidentl-
fled Ancella species, Itylaceraq and other unidentified ammonite species, 

f ,Ths lenaesand a few bale: :1_1•Jes. The f 
/ 5 J--/ /15 (ffie:5 40 e • -z 7 ) I Prc 44('-7 276f)of siltstore ();,r3 ( /yoi i6 5--//9/2//991"1,5 Ld •Z 7 V • 

57/10 f6- ("-Irc Loc. A „.?
-5 /40 f457 "le.) „2 7 . ) 

Graywacke saL3stone beds increase in al)undance progrcJsively 
higher in the sacticn, are lenticular in aspect, are greenish gray, highly 
argillaceous, exhibit "ropy"-appearing flov structure, and are commonly 
siderite- and calcite-coated. A crons-bodded, platy, gun metal-blue-stainad 
sandstone occurs near the top of ths section. 

Locally, a rust-brown-weathering eoquinoid limestone, composed 
principally of AuPellg, s?. occurs from the base of the section to 500-60J 
feet above the base. Lithologically, it is identical with that described 

21 Patton W. W., and Keller, A. S., op. cit. 
V Patton, W. W., and Keller, A. S., op, cit. p. 8. 
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enssimelee.ltratigrap!ele poetten in the 1-1,:eli!ceuk end ).anushukoRivers area .4e (Aree/A. /..e.rn/ ,f /g ) 

, pce- Aegi/f;- ,z4 
Owing to pre-TorceAeee eeeeeeest of the Lupine PJ.var, much 

of the Jurassic sequence is assing in that area. In 7enera1, however, t.e 
lower parte of the unit contain a greater peecentage of dirty, ar41laceous, 
gray-green, siderite- and caleite-noated, curly-bedded eandstone. Black 
and green, eubrounded chertseeranule conglomerate lees are present locally 
near the base of the sectice. 

elerese/,/
In general, the moz i cleeetic facies of the Kiczak feeeeeton .c-

curs in the southern portion of the area, trel the formation shalcs rapidly 
northeard. Foesil identifications to the present time have established t' 
presence of an Upper Jurassic (Oxfordian-Kimmeridgian) sequence withie. • 
area studied. Further paleontologic liork is neceseitated„ however, hele 

-t,he limits of the unit can be well dnfined. ieeeteXesseve 
AO c./ s e 71- 1-% 4 074 AY $1 ( /45W e 7 J'// 

Lower Cretaceous roclel 

Okpikruak formation 

The Okpikruak formetion has been identified beth in the north-
eastern and pouth-eestern parts of the geologic traverse. Over much of et 
central area the formation, if prozent, coneiste of shale thieh cannot Le, 
readily distinguisl,ed from ehale of the Kingak formation. In this portioe 
of the area, therefore, tho eedents have bee?: mapped as Einseek-Okplkruak 
formations undiffsrentiated. With further study of the fcssila it way be 
possible to subdivide these rocks.' 

In the nort).,easteen part of the area, 720 foot of section has 
been mapped as Okpikruak formation on the baoie of the cceurrence of Aucollt 
okensifs, Dark-gray, uodular to earthy clay to silt shle comprises the 
greater percentage of the upper 500 feet. Buff to jvay. dense, hard and 
nonaalcaroous to lirj siltstones are present as beds end lenses. Fossils 
are c;eneraller restricted to the siltstone lenses and are coonly pyritized. 
A white salt effloresonee is peleeent on much of the. shale. To basal 220 
feet of the Kemik Creek section consists of a sagraymeke type of quarteess 
earelstone which is medium-bedded, fine- to medium-grained, light gray, 
with iron staining cormon. Most of it is slightly argilIaceous, nonalluL.Yeou3, 
and well-indueatod. The base of the section contains several tein lenses 
of ferruginous quartz grit conglomerate. 

,Tha Okpikeuak formation overliee the Kingak formation with no 
rietrked angular caisccaneo in this a:cz:1;. The to? of the section is eroded. 

In the vicinity of Elusive lele (pl. 4), the Czpnruak fotc 
is much coareer-grained and of a graywacke nuture. Inasmuch as the forma-
tion in this area overlies the be,441—se_ction f Kin,ak_forna tA on an 
erosional hiatus is indicated between the to eori;la ione in the southern 
part of the traverse. 

O.q Pe.tton W V 'and Kellerc, A. • cit. o. 9, 
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The Elusive Leine section of 1,560 feet consists predominany 
of a monotonous cyclioally bedded seri.es of grayracke candstone, siltstone, 
and silt shale. Sandstone is gray to green, fine- to 7.edium-grained and 
argillaceouo. The siltntone is dense, hani, and noncalcareoue. Bedding_ 
in both the sandstone and ziltstona vErias from several inches to several ' 
feat. Limy to nonliv siltetone lenses and concretions are prosent near 
the base of the suction. In gensral the sequence beeemes coarser and mo.so 
resistant upiess7:d. The top of the section ia eroded. 

The upper 884 feet of the Okpikrur,k formation, m.f.a21ying the 
coarse elastic fades of the Torok formation, is eNcosed on Section Creek 
(pl. 4;column A). In this secticn, the typical diz-ty Gcargac:ze sandstone 
occurs as bads as much as 15 feet thick. A fer thin conglomerate lenses . 
of well-rounded black and green chert pebbles are associated with the silty, 
dark-gray, fins-grained sandstone. Cyclically bedded siltstone and silt 
shale comprise approximately 50 percent of the section. A high-angle re-
verse fault cuts out the bottom of the sequence. 

The Okpikruslc formation e7h1bits the same i3eneral depositional 
pattern as does t'ne Kinzak formation. The coarnest-grained sediments of 
the Okpikrual:- formation were deposited in relatively the same basin as were 
the coarse claatic sedinents of the Kingak formation; both formations shale 
rapidly northvard. 

Ignek formation 

As a result of the field Rork done in the Shaviovik and Saga-
vanirktok Rivers area, the Iguek forwation:1.,3 studied in the eastern area, 
is tentatively correla.ted.with the To7.ek formation and Hanushuk group of 
the restern area. This correlation is illustrated on plate 5. 

Rocks possessing the subgraysac!:e.facies charaeteristice of the , 
Ignek formation ara confine Ass their ocourzence to an area ro,).gh.4 delimited 
by camps 4, 5, and 6 (pl. 1). Inasmuch as the geologic-treverse was made 
in a southwesterly directions it was deemed adviaable to uso the formation 
names of the western ceunteparto of the Ignek formation on the areal map 
accompanying this report. The Ignek formations in the area of camps. 1, 5, 
and 6 has thersfore bean aubdi7ided and mnpped as the Torok formation, and 
zones B-C undifferentiated, of the Nanushuk group. 

In the area defined above, 3,600 feet of sedimentary rooks are 
exposed. These were depoeited on the uplifted and differentially eroded 
surface of shale cf the Okpikruak and Kingal: formations. 

Several sectoas of the forevtiol were meesur6d in the area 
east of the Evishek River and north of Kashivi Crze12:;the most coniplete 
of which is illustrated on plate 5 (column B). In thL) 2,600-foot section 
the facies is lithologieally uniform and the sediments reflect deposition 
in a deltaic or near-shore environment. The sequence LI composed of upto 

shale. The sandstone60 percent. sandstone and 40 percent siltctone 
Is fiae.grained; dcrk gray, noncalcareous;highly ar3ilIaceous, and highly 
micaceous. Yncerated nlnnt remains;cL7bonized plant frAgrents;and 
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reddish-orange-wsathering, 
containing a relatively percen 

Summarily then, a miLimum of 3,6)0 feet of the Ignak formation 
in considered to be present in the t'ea. The secticn is essentially non-
fossiliferous, althouzh szgaqatirr-ausa rp. (su!srcuntl.) end Cleonicoras, sp. 
occur locally fairly high in the sequence. As the (notion changes but 
little, lithologically, the fossils are pr3babl7 -not restricted to any 
one hwizon within the formation, and may l'ango close to. the base. 

Although the presence of white quartz in•Cretaceous aanatono 
cannot be assumed to represent a hard End fast time marker, nevEsthelsas 
obccmaticas elsavhere in the foothills belt imply thst the dap0.31Acil or 
dotr1tn1 qualtz occurred somctim9j*tween middle zone B and middlc) 
zone C time. In addition InoceramIA sp. (subround), elthouc'e. rsktively 
lona rar,gin2;, has nover ben' found in the foothills lx it in rocks yiunger 
than zone C. AssIming that the qmrtz-beering salt-ar-i-pepper rtr 
thich ia appmtinatoly 3,000 feet above the base of tk:e formation, r3p-
rosents basal zone C sediments, and assuming a thickness for zone B 

parable toto its thickness to the west, than the banal 24000 feet of tho 
Ignek- formation is correlative iith the Tcrok formaticn, and the upper 
1,600 feet is correlative with zones B-C of the Nanu:lhuk group. 

Inasmuch as this 2,000.foot section is thiru-ler than the Torok 
formation to the south, it is reasonable to assume thrt this thinning is 
due to wasp of the formation over a high proscnt in :'gnek time to the 
north and to the oast. 

Torok formation 

Southrietward from L.!,.e high referred to abo-e, the Torok forma-
tion becomes more chaly, and in all p::.obaLility thiecns. In the area 
from, the ivishak River to the Lupine River, the formt,tion consists primari:y 
or interbedded medium-gray, noncalcureous, platy to fissile silt shale and 
finely laminated crossmastdded siltstone. The siltstone is generally in 
beds as much as 2 inches thick and weathers buff. as:.T-weathoring noalimy 
siltatone concretions ere conmon. The section iz os11tiallynonfossiliforous; 
although Ilw,ramla sp. (subrcund) occ.ors locally In 'As shale. Becr_Ns.se 
of the nenreeistRnt nature of tha fomAion .:n this losallty, no estimate 
of the thickness of the unit ms.r be maSe for this arc=Js.. 
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:7,oft black clay to silt 
of 1,on,F.j nt.3,4!..va pebble ard Lranul 

tc F,i,Sxcoui:4o.,1 black and groon 
J. 77.-1.ainc.50,, ray to green 

alc,.1 the Itrilm an2 
the 17e.ae of tha units, 

horizon, anl, thtv 

f;::7 it‘o corn;iatc of an 
inttbr0r1c Lrid CiiC c clny 
lt!do. TY° to ane. mecliva gi.zly to •reen.. 
Kac!z an6 d.rosn r:!-.1 is c=penent. Locally 
tL0 P2ston 7.C1.7.;:n3 and rpebb: an:2. carbonized ucod 
frari:71„ The la ::111eral eark gryrir4 siliceous. Cliv.
s)1741c arl eft E2ay, nc,icalcus and locally contain 
cs-ot c7-1 

Thu ,,mtira nonfossiliferos, without any reliable 
horizon 7a;:xkoro. 

I5uk group 

Rocks of tr.;; group are ey.posed in a gently folded syn-
cline at the western th3 cea traversed. The lithology and strati-
r,raphic thicknes3 of, these rocks crrelatw3 fcvorably with those deocribee. by 
Patton ard Koller11/ in the Arc Znatain cynclinal trend to the rest. 
Thirt;.-four hury-Lred feet 3 throh F sediments were measlIred 
aloit the south tlank or this oycline. In gamral the rock may be classi-
fied as subgrayracke in contraot to the 1.;:..243rlying ?singe:, Okptk,-vak, &nd 
Torok formation grelwaecov or till ytestarn aroa. 

7orlp prcOr:Illtnantly marine zons13 comprises 800 feet of 
the total caqucico. Ths tv:sa of the unit ras not seen. Siltstone, silt 
shale, and interbedded silty aandstone are the main lithologic types rep-
resented. About 60 percent of the unit la composed of gray-brovn, rust 
broin.eathering siltstono and hackly-fracturing roncalcareous silt shal. 
Small limonitic nodules are common near the base. Worm trails, tubes, 
plant fragments are abundant throughout. 

10 Patton, W. W., and Tailleur:I. L., The stratigraphy and struc-
ture of the Okpikruak and Kiruktagiak Rivera area, Alaska; U. S. Geol. Survey 
Navy Oil Unit Report No. 34, 1950. 

11/ Patton, W, W., and Keller, A. S., op. cit. 
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strata arc' in t: Tne 'x.se of 1:he necUon is somewhat arbi-
trarily pLad a1.!-Ie 1;ar:.c. of e If.assivaly bstfded, mef2ium-grained, salt-and.. 
peplrte::tued, 1e321,4.- cleLn sandaton3. This sare,stone horizon occurs 
(n) feet Lbove the bc„ise ef zone 13 in the Nanushuk group type locality on 

CY2nd12:: alver, herien as also considered to represent the 
base of the zone 3 socien in the area north of camp 4, as has been pre-
viouzly indicated in the discussion of the Ignek formation. 

Above the basal sandstone, the strata are more thinly bedded 
and the sancictone is finer-7ained, argillaaeous, and locally calcareous. 
Ellt shale arid crers-bedded siltstons occur as interbeds. This 
latter sequence cer:prioes a.eroxiltely 50 percent of zone C. Coal float 
ras noted locally. 

Fame D.--Tha zone D unit, confined to nonmrine sandstone, con-
E.lon:erate, ani cull, is 1,50C ft thick in the area. Its contact with 
none C is arbitreri%, plzce2 at the first occurrence of massively bedded, 
nonuLrines Rite iat conlo:erate. The contact is of course grada-
tional. The conrjlomouto LS net restricted to the base of the unit, but 
may occur throughout the cevende. Typically, it forms resistant ledges 
at the top of the synclind mesas. Rounded white quartz granules and 
pebbles form cAl ch .e 30 percent of the conglomerate. The remainder 
is composed of as:.;erted blp.ck, gray, and green chart, and an occasional 
Lisburne lirlestone pebble. 

• Sandstene and siltstone comprise the bulk of zore D. The sand-
stone is fairly clean, fredium-greined, salt-and-popper-textured, and gen-
erally weathers rust brelln to yellov brown. The siltstcne is thin-bedded, 
medium gray and limenits-stained. A small amount of coal occurs near the 
bum: of the section and ircastone nodules occur throughout. 

Zona T.--11pproximately 100 feat of poorly preserved zone E sec-
tion ras measured. It conforrably overlies zone 3), and the contact betreen 
the t!lo units is gralAional. The soquenee includes thin-bedded, fine-
grained, highly alIillacecus, gray-green, slightly calcareous marine sand-
stone, and interbedde3 -siltotone and silt shale. The marine nature of the 
facies is the criterion upon which the placing of the lower contact is 
based. 
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It :U- --; a grceNls Cf.Lely .5.,-,tc.xtu:Jly more felnitl'id 
then gmnitold, poiritic, with la.:v phenobrysts of am-
phibole and ircluoicn? of cc.luite. Tho :lost rok been partially 
asslailatnd, the si-;.;;:t 12ac th oharanteristics of a hornfels. 

r_cta-.1=1:Is%i haz :Joen relatively mild and marmorization 
eytend,,only a fc- he:: thp cor.tf:ct. Pyritlzation is slight and 
Is also limitd tc; th2 contt 

N,) 1c7c,olls 7;2!:1 czen in rocks. younger than the 

STMITURE 

har 1-,Tev1ou31y stated;a pz...rnsnt .purpose of the party 
ths detrxmltion oS the rc,ason for the prono'mcsd northeasterly sling 

iv ths trss11 of t,:fs P.anlo front east of the Sagavanirktok River. 
thco. I7Lvo z..T,.c.cc7t in the past, one of which explains this 

phenomenon as dvo to F. ;-1,;::i1.1(.7i faulting of the Lisburne limestone. As 
is indicated on plate 1, ths Ls:mai contact of the Lisburne lime-
stone with younger ctrata has lessen preserved cr 70 percent of the area 
traversed.. 

From the arat of the wost fork of the Shaviovik River to the 
vicinity of Ribdon aivcr, 200 ff. plunge of Lisburne livestone is clearly 
marked in the N. OE.-t1:,-;Ming structures. iest plunge of up to 350 is 
expressed in riror folds of the Sadlerochit formation. This degree of 
plunge lessens ccneidorably, end reverses locally, in structures in the 
tha Kingak and Qpik:llak formations. These reversals occur in the extrcmo 
northsextern and e.lztreme southwostern parts of the area tiaversed. West 
Plunge of synclines in the Torok formation alld Nanushuk grQup rarely ex-
ceeds 60 to 6° tna roversals are prescnt locally. In several areas of the 
geologic traverse, streams have localized along the contact where the Lis-
burne limestone plunges beneath the Sadleroohit formation. This phenomenon 
gives riso to the erronoous concept that tcar faults are present along 
the streams. 

As might be expected, folding and faulting was most intense 
proximal to the Brooks Range proper and became leas intense northward. 
Folding and faulting were less severe in the northeastern part of the area, 
reflecting uplift of an epeirogenic nature. This is in contrast to the 
more intense orogenic folding and faulting expressed in the early Mesozoic 
eodiments in the extreme southwestern portion of the area. 

15 
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It int.:3 roj.onal picture only to a iainor extent, in-
acmua aa the fult blce: also zexcruzzx the 1;est plunge evinced by the 
Lisburne 1imest0n3 folds (pl. 1). On Nosebleed Creek transverse faults 
c.o.t the saddle betsen the ,:...,-w2ordrslit1y west pluszing structures on the 
snot side of ths rr and a dcubl; plunging anticline on the vest side 
of tha river. Stratigra,)hic displao:smeut on the more westerly fault in 
This area (pl. 1) exceodn 2,C00 

tIss.1;sting of Lisbarse limestone over younger rocks is evi-
,f.snt in the area trcvarse0.0 Minor imbricate-type thrusts are present, 
hc,.wever, within tho Lisburne limestone in the vicinity of the Ivishak 
River. 

REGIONtL SIGNIFICAKCE OF STRUCTURE AID STRATIGRAPHY 

Inasmuch a3 the gsolcic traverse cuts the strike or deposition 
of the upper Paleszofx and :.esozoic sediments, it is considered feasible 
to roconstruct tha fzologis htstory of the arca. This discuswion is not 
intended as a dcs.e.ls.! ana!„ysis of all the forces that have acted on the 
geozynclinal basin. Such an aralysis is beyond the scope of this report. 
it is intended, Ilssevsr, as a reconstruction and interpretation of the 
geologic history of no Chexiovik zid agavanirktck Rivers area, as it is 
reflected in the stre.t-igrap'sy and structure mappGd in this area. 

As haa bean proviolsnly stated, it is apparent that a Paleozoic 
high existed north of tha area of traverse. Lisburne limestone if present 
at all in Topagoruk rl'tst Well No. 1 comprises but a thin sequence which 
cppareatly thi.7)kena cussiderably southward to the Shaviovik anci Sagavanirktok 
Rivers area. In&cTach as a tentative Permian age assignment hs.s been desig-
nated for the entire Sedierochit formation, 'an hiatus, erosional other-
wise, is indicated in post-Uississippian time. 

In respect to depositional features of shore lines and basins, 
those cf the Sadleroctit fcsemation in general parallel those of the Lisburne 
limestone. This is bc,ne out 17 the shore-line characteristics of the 
Sadleroehit fornatioL in the Scillerochit Zountains; and by the thickening 
and shaling of the Sarlloroohit formation southward into a subsiding trough 
in the Shaviovik and Saa7unirktok Rivers area. Inasmuch as no angular 
discordance is present between the Salarochit and Shublik forrations, 
an upqarp, if prosent in post-Permian time, must of necessity have been 
quite gentle. 
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A quiescent bleaket typo of depoaition is indicated in Triassic 
time, as the Shublik eadiments change but little in lithology or thickness 
anywhere in the area of geologic traverse. 

In Jurassic time, evidence of elederata diaeteephie ip reflected 
in the claetic nature of the Kingek formetion in Uee southern portion of 
the area. However, t'es ohaly nature of tho feeeation in the northern part 
of the area indicates :Llee;t althoueh the souteee area eae unlergoing me'-
ate uplift, tha northern area rae nabeidine. The rate cf this subeidence 
is ccnsiclered to have 'ecan relatively sloe, an.:t mey have been interrupted 
by oscillations great enough to have develeped local depositional beeaks 
in the 5equ3nce. 

In pcste‘Tureasic time, the southern area was uplifted and dif-
ferentially eroded. This is shown in the tulconfeemahle relationship e: 
the Kingak and Okpijerunk formations in that pert of the traversed area. 
This mederate uplift in the southern area is reflected as only a gentle 
up7arping in the northeen r.rea there no diccoriance is apparent betveen 
the Kingak and 04ikreek ferlatione. 

During Okpileeea:: tima, the erayeeeee nature of the formation in 
the southern portice of the area indicates that the intensity of the moun-
tain building moveatnt increased. Relatively slce? eubeergence of the 
northern area was coneurrant with the uplift to the south. This upwarp 
and submergence is reflected in a basal quarteoee. randstone and an over-
lying chale facies in the Okpikruak formation of that locality. 

In post-Okpikruak time, the entire area wlls uplifted and dif-
ferentially eroded. Thic postulation is borne cut by thn unconformable 
relationship between the Torok and Okplkruak foreatiena to the south, and 
between the Ignek and Okpikruak formations to the north. As reflected in 
the coarse elastic grayracLes of the thick Torok foritation in the south-
era area, uplift in the southern belt was relatively eeeeere. The sub-
graywacke nature of the Ignek forEation to the north reflects uplift of a 
much gentler epeirogenic nature. 

Oscillation or the Cretaceeue seas in later Cretaceous time is 
reflected in the tansgreseive and regressive marine and nonmarine strata 
of the Nanushu!z group. 

An important consideration in respect to the search for oil is 
thus reflected in the geologic history of the area. Thereas mountain 
building in the southern part of the area was iCetlated during. Jurassic 
time and culminated in a relatively severe orcgany, uplift in the northern 
urea Val) initiated in pest-Okpikruak tie° and e7as elletively gentle thrown-. 
out its duration. The importance of this fact e'ecuM not be minimized v es 
it increases the possibilities of finding structures favorable fer the 
drilling of Lisburne limestone at chalice, depth in the eastern area. 
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shere-line pheee z.e feleceolc high. 

The Trieceic Sheblik formation, althcugh it is not considered 
tc be a favorable reree7o1r rock, should not be overlooked as a possible 
oil source for feveeble sand reservoirs hi5her in the sequence. 

The angs!c and Okpikeuak formations are predominantly shale in 
the northern area. In the southern area, their grayeacke nature in gen-
eral precl&as any major oil reservoirs. The basal quartzose sand of the 
Okpikruak fornation in the eaatern area appeers to possess characteristics 
that make it a peontial cil-boaring sand. It is relatively clean, and in 
appearance corpares favorably to sands in zonen C-D of the Nanushuk group. 

The greyeacke composition of the Tcrok formation places it in 
the se= cetegcr:7 az ti..e craywackes of the Kieeak and Okpikruak formations. 
Aceemelation ef oil in this formation is unlikely. 

TogeOer with the quartzose basal Danis-tone of the Okpikruak 
formation, zone C sandstones are considered to possess the cost promising 
charactorietiee fer a reservoir rock. Hoover, previous laboratory analy-
sis of this basal part of zone C indicates that although porosity may be 
as high as 15 percent, II:emeabi1i.t.7 is low. 

atmlui..-uo structures favorable for drilling were seen in 
the area traversed eest of the Echcoka River. The southeoetern area is 
complexly folded and faulted and no favorable structures are apparent. 
Fran Echooka River to Ribdon River, west plunge is clearly marked. The 
only reversal along this belt occurs in a doubly plure;ing anticline which 
expocee Lisburne limestone along ita crest and flanks. 

The only area meriting consideration is the locality east of • 
the weet fork of the Shavicvik River, Ilere Lisburne tests could be made 
at relatively shellow depths. Two email anticlines exposing Jurassic 
rocks along their cresta ere present in the area. East plunge is clearly 
marked on the noethern enticline (p/. 1). Inasmuch as west plunge is 
characteristic of this area, closure mAy be present on this relatively 
small structure. West plunge cannot be confirmed by surface geological 
methods, inasmuch as the restorn extremity of the anticlins is gravel-
covered. Depth to the Lisburne limestone on the crest of the structure 
should not exceed 4,500 feet. 

The high-angle reverse faults in the same locality may afford 
structural traps, although no arching of sediment against these faults 
is evident, 
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1. The ShaviGvi:t and acavanirktok Ri7317fl areas coatain rocks 
ranging in aEe from pro-Cambrian (7) to upTI:or ik.for Cretco1:2. 

2. 1xi:wm tnickno,s c c on czrtL'o-
li,=had ao 7:0t; fox itiou 
2,620 fcat; fc.; 

2-7 '13 jr. crc 
:u:4fect; 70- ;:s Lcne D, 1,r'CD 

feot; and zone E, 1GC4-ft. 

3. Tho Cadl3rcit formation is Permian (?) in age and cor-
relates directly rith the atkcliz.?uk group. 

4. Tho basal 2,000 feet of the Igne foruation correlates with 
the Torok formation and the upp-3r 1,6:70 feet of to igi1e formation with 
zones BC undifferentiated of tha NaLuuk group. 

5. Monty dogreo waat plunge of Ticburno limestone a:counts 
for the northoasterly erino in the trend of the Brcci:a Range east of the 
Sagavanirktok River. 

6. asereas mountain building 'was initiated Curing Jurassic 
time in the southrestern portion of the ar'aa and VES nelatively severe 
in intensity, diastrophism ras initiated in poat-Okpikruak time in the 
imrtheastern portions of the area and ras relatively gentle. 

7. The northeastern portion of the area is considered to be 
favorable for oil o:Tloration than is the coutham area. 

• 
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