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PRELIMINARY REFORT ON THE STRATIGRAPHY AND STRUCTURE
OF THE KILIGWA RIVER AREA, ALASKA

By
I, L, Tailleur, B, H, Ken

Us 8, G.Glﬂ".m
OPEN FILE REPORT
This pepert is preliminary and
ROt been edited ar veviewed for
eonformity. with Geologieal Survey

and H. N. Reiser standards or nomenclature,

8 INTRODUCTION

i- The 1951 field program for Navy Oil Unit party 3 was undertaken with
ofold purpose: (1) to investigate the apparent anticlinorium in the
ok formation (Lower Cretaceous) where exposed along the lower reaches
the Ipnavik, Kiligwa, and Nuka Rivers; and (2) to extend the mapping
‘the 'laat-central Southern Foothills section initiated in 1950 and de-

ne the relationships of the geology of the foothills to that of the
ks Range to the south,

The party wes made up of seven men: thrse geologists, two field as-
ants, a cook, and a weasel machanic. Tailleur and an assistant wore
ed at the Range front on the Ipnavik River by ski plane on ey 27,

s to begin a boat traverse of the river. Kenl and Reiser, with the
nder of the party, wers flown to lake Noluk on May 28 to begin the
sl traverse of exposures of the Torok formation along the lower Nuka
Kiligwa Rivers, Most of June was spent in completing these surveys;

8 two groups did not join until June 22 at Liberator lake,

} Exceptionally poor weather prevented the party from accomplishing its

peheduled work along the east fork of the Kiligwa River. Consequently,

j e traverses of the De Long Mountains were not bsgun until late Auguat.

! hmavy anowfall on September 5 forced abandonment of field operatlons,
paving unmapped the area of the headwaters of the west fork of the Kiligwa

~var and the east fork of the Nuke River, The weesels were driven tothe

Urifiwood camp and cached,

Weather caused a 40 percent loss of working time during the season,
tb days of which were in the period between July 10 and September 1,
por weather also delayed departure of some of the party from Drifitwood
and Umiat until October 1. One cache containing a month's collection of
rock samples had to be left in the fleld, possibly until freeze-up.

3 Vertical photograph uncontrolled ncsaics assembled by the U, S.
Geological Survey in 1951 were used as & base for field mapping; trimetrogon
otographs and trimetrogon planimetric maps wers used for areas where

yertical photo coverage was lacking, Relative altitudes were esteblished
by altimeter,

1 The greater part of the arsa coversd by this report is adjacent to
the Kiligwa River in the west-cenlral Southern Foothills ssction, Arctic

-/
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8 provines, This area ia shown on plate 1; the vemdning ercas

but not shown on the areal map, ineclude (1) the caatern end of .

ng liountains south of the foothllls, and (2) s nawvrow bend along’
pavik River. As fleld date have not been recaived, meps of these
‘areas heve nol besn completed. Resulis of the boat traversss on the
and Kiligwa Rivaﬁffns presented ag a ssparate pert of this report,

vioug work in the Kiligwa River arca was limited to brief recon-

8 by Taillleur and Kent in 1950,1/ The central part of the Ipnavil
B coverad in the game survey. Stefansgson traversed the ceutral
Ipnavik in 1947.2/ :

ppography.~~-The area of the Kiligwa River can ha readily dlvided
iree topographic or geomorphic units. The northerumest unit is a
plain of very low relisf along the Xower reaches of the Filigwa and
Rivers, where underlying fine clastics of the Torok formation are
ively nonresistant arnd have permittad near planatlon.

B the Intermediats belt, produced by differential erosica of foldsd

@ of Misslssipplan to Crstaceous age, is limited on the north Sy the
or Ridge and on the south by the De Iong Mouotaine. Maximum vellef
v 1,000 feet. Ridges of the more reslistant beds and Intervening
“of relatively low rellef are cut by major north-flowing rivers that
ncising their broad alluvial floodplains,

i The southern topographic belt ineludes the De long lMountalns and is

ea of complex, broadly folded Mississippian rocks and assoeisted sills.

t are eroded into ramparilike ridges that rise 1,500 to 2,500 fest above
urrounding terrain. A southeast-plunging synclinoriunm terminntes the
eins, : i

STRATIGRAPHY

i Because nons of the faunal collectionas have been ghudisd; the follow-
g discussion ig subject to revision. Rocks renging from Devonlan to late
8y Croetaceous age were identified in the Kiligws Rivsr erea., ILithologic
ts that are corrslative with or comperable to previcusly describzd sec-
are Devonian rocksy the Kayak3/ formstion (formerly Noatak), and the
burne limestone (Mississippian); the Siksikpuk group (Pennsylvenian (2)-
an); the Shublik formation (Trismsic); and the Okpikrusk and Torok
ations (lower Cretaceous).

Devonian rocka

-
B Along the east fork of the Kiligwa River 6 milss east of camp 8, a
00-foot sschion of Upper Devonian ghrete was examined end detaliled

b 1/ Tailleur, I. L., and Kent, B, H., Stratigraphy and structure of the
Bouthern Foothlills secticn between the Eiiviuk and Kilizwa Rivers, Alaska:
U 8. Geol., Survey Navy 01l Unit Rept. 43, June 1951,

2/ Stefansson, Karl, Stratigraphy and structura of the erea of the
fpoavik River, Aleskes U, S. Geol, Survey Nevy Uil Unit Repb. No. 14, 1948,
B 3/ Pgtton, W. W., Jr., Brosge, W. P., and Mengus, M, D., Preliminas
Pepcrt on the geology of the Okokmilage and John Riveys avem, Alaska: U, S.
Eeol, Survey Navy Oil Unit Prelim, Rept. 38, 1951,

2
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fEaurens ity nede, '.'-]-;;_ seftlon canaists chiefly of fine-grained lime-
With sope eliliciiied bods. \ an abundant faunal asgenblage was
oted in 1950, no new i‘osaila ware collec»ed The section is part
thrust ahaet, itgelf being overthrust by a series of ignetma rocks
glgaipplan strata which cut out the Devonian to both the east and
Devonian roeks also are exposed 2 miles west of camp 8 in a series
=trending amali‘butcrops. These crops appear to lie along the
and probably are continuous with the same thrust sheet of Devonian
« Other outerops of probable Devonlan age were measured on the
e of the drooks Runge in the Ahbalsh River drainage area. These
4lted sections vhich ruguire more complete fGasil identification
they con be correlated with other sections.

Migsissgippian rocke

Kayak formation

he largest section of Kayak formation crops out along the Ipnavik
3-57“ 20" W,, 68° 20' N, Because of the large amount of rubble and
‘ed section, an accurate measurement could not be made; the section
of a maximum of 1,500 feet and a minimum of 750 feet of predomi-
dark.gray slate with some interbedded quartzite, The section is
rmably overlain by a dark, fine-grained limestone of the Wachsmuth

&t the headwaters of the Kuna River 750 to 850 feet of Kayak forma-
R consists of dark silt and clay shale with scattered beds of limy
ibic sand, Also in the area incomplete sections 100 to 150 feet
consist of argillite, shale, and silt with darkegray, fine-grained,
lspeathering limestone, At the top of the 750- to 850-foot section are
el beds of red-brown-weathering quartzite and limy, quartzose sand-
that possibly are equivalent to the lower quartzose Liaburna limestone
d by party 1 in 1949.4/

Ligburne limeatone

~ In the area traversed by party 3 in 1951, outcrops of rocks of Lis-
ge are few, In the Kiligwa River drainnga in the Southern Foothills
n, Lisburne limestone at lat, 68° 42' N. occurs entirely in fault
nnd ridges. Alinement of these fault blocks indicates a series of
and thrust faults parallel to the major east-west structural trend,
intrnahaa are closely associated and have bleached and altered the
one and chert, The more persistent ridges are largely bleached lime-
nﬂ chert rubble overlying and upheld by diebase cores, Farther

in the area of the De Long Mountains the Lisburne limestone consists
completely of dark, fine-greined, thin-bedded limestone end inter-

d black chert of the Kiruktagiak member. Black chert constitutes

90 percent of the rock. The longer and more persistent ridges are

3d and capped by numerous diabase sllls, Ridges of Kiruktagiak
. 8T8 faulted over Mesozoic rocks.

_:n U Sable, E. G,, and Mangus, ¥, D,, Stratigraphy and structure of the
yper sukok;Kokolik Rivers area, Alaska: U. S, Geol. Survey Navy O0il Unit
4 s 1951 '
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hgmuth member.--At the headwaters of the Kiligwa 158° 6&0' W.,
ﬁ., approximately 100 fest of crincidal, fine- to coarse-grained,

: lime of the Wachamuth member crops out as a klippe.

‘to the crushed and contorted condition of the limestone, an accurate
sure was not possible, )

. Along the Ipnavik River traverse ard in the headwaters area of the
 fork of the Kuna River the Wachsmuth member conformably overlies the
mation, Sections in these areas are 100 to 150 feet thick and

8, fine-grained crinoidel limestone, thin-bedded to shaly, with
Od chert and shale. - The Wachsmuth 1a thinner, more

and cherty than that et Kanayut Iake.

| Alapsh-Kiruktagiak members.--The Alapah and Kiruktagiak members con-
8 over 95 percent of the Lisburne seen. Three distinet lithologic

were observed: an uppsrmost zone of sandy quartzitic limestone,
ratic, with distinctive green glauconite (?). It overlies both
distinct phases, which may be partly equivalent in age. The
istinct phase is dark, fine-grained, shaly, cherty limestone of
druktagiak member. The third is olive-gray, fine- to cosrse-grained
pne, medium-bedded with minor amcunts of chert. Lithologically it
lar to zons 4 of the Alapah membar. Outcrops of this unit are
cted roughly to an area between 68° 41' N, and 68° 33' N, and may be
dent to and grade into the Kiruktagiak to the south., As much as 120
this limeatone erops ocut in steep dipping fault blocks., These
outerops probably represent only a part of the subsurface thickness,
ger faults are shown on the map, but most of the fault blocks ars
i_1]. to be plotted at the 1:96,000 scale, -
4t t.ho southern border of the Southern Foothills section is apprcached
pouterops of Lisburne limestone consist of an inereasing percent of the
glak member, In the De long Mountains where the Lisburne outcrops
santlially all Kiruktagiak member, the thick-bedded black chert com-
approximately 70 percent of the section, Because of the comparatively
goutiward decrease in the occurrence of Alapah facles, it 1s be-
that the Alapsh member grades southward into a thick zone of Kiruk-
nmember, possibly represonting a more quiet, deepwater depositional
A restored section of 1,500 feet (plus or minus 300 feet) of Kiruk-
-aelbar, faulted and intruded by diabase sills, was computed for the
g Mounteins. It conslats dominantly of gray-black, 4= to 6-inch
chert interbedded with finegrained, dark-gray, silicified line-
‘in beds 1 to 2 inches thick,

!ha liny quartzitic sandstons that marks ‘t.l;e top of the Lisburne

pne was exposed in river cuts and in a low zig zag ridge surrounded
dira. The distance between the most northerly and scutherly exposure
oximately 5 milese-indication of the minimum north-south extent of
‘horizon, The most complete ssction measured is also the most northerly
e of this horizon, It is a 90-foot-thick fault slics, wedged between
18 Jurassic shale, It consiete of a basal 25-foot conglomeratic limy
'with pabbles of silt stone; this grades up into a coarse-grained,

iy limestone containing abundant quartz end chert grains with minor
ferbeds of fine-grained limy silt shale, The over-sll greenish coler




| examination of the foseils obtained indicatezhigh zone 8 or 9 of
dapah member, Outerops farther south in the foothills lack the con-
lc beds and appear better sorted, It is believed that these are
1t to grade into the coarsze quartzose sandstone facles of
arne limes that were described and mapped by party 5 in 1950. 5/

Permian systen

Btrata overlying Mississipplan lmestone and underlying Triassic

s mapped as Permian, At the wmountains, where woat completely
they are composed of 200 feet of clay-sgilt shale, somewhat sili.-
d gonerally well indurated, that westher to bladelike fragments,
gurfaces the shale is dark but weathers deeply to a distinctive
« Fifty feet of bedded, dark medium gray glasay chert overlies
8, Where strongly altered, the chert is blsached and the surfaces
nad a twrilliant yellow orange.
eomplata section was obsarved in the northern part of the complex
: 'Black ferruginous chert, fossilifercus alcarsous shale, and some

derk-green-weathering chalcedonle chert are believed to be cor-
with the beds to the south,

Irlagsic sygtem

Within the foothills belt an upper unit of the Shublik formation is
as typical chert, silicified limestone and siltstone, and sub-
aphic limestone, This uppsr unit ie exposed over much of the arez
#aldon in complete thickness because of pre-Juressic ercsion. The
fmum measured thickness is 180 feet, Underlying it is s seldom ex-

id section of thinly bedded, dark clay shale, measuced as 275 to 300
" ku

2 the south near the mountaing, less limestone is present and the
on hes been more extensively silicified, Argilleceous beds are also
a « The lower shale unit wee not recogniged; if present, it is

ain,

n the south gide of the mountains even less limestone was observed;
ntion appears to be dominantly fine clastica, One exposure of dark

8 conteins silt heds with plant impressione and phosphatic nodules.
I,_

B uragslc svs

“l pattern of rapidly changing facies together with small and infre.
1% rock exposures make it iapossible to establish the true stratigraphic
itdon of the verious Jurassic rocks seen, In the Scuthern Foothills

"5] Tailiour, 1, L., end Kent, B, H., Stratigrephy and structure of the
jhern Foothills section betwsen the Etivluk end Kiligwe Rivers, Alaska:

_Gaol Survey Navy O11 Unit Rept. 43, 1950,
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| the base of the Jurassic consists of a thin sequence of clay shale
ng coquina of Aucella bronni, This clay shale is equivalent in
an interbedded sharpstone conglomerate and fine-grained graywacks
_rlias the Trlassic elsewhere, A fine.grained, greenish-hued sand-

containing many "cannonball" concretions is approximately 100 feet
. A sariesjof silt shale and darkegray silicified siltstone with

inous black chert and paper shale lies below the "cannonball” sand-
;If theme strata are not equivalent to the basal section, they in-

e total thickness of Jurassic in this area.

ction of at least 200 feet of brown clay, silt shale, and dark-
_ ne-grained gandstone 1s thought to represent encther facies of
irassic, but pending further study no correlation is made.

uth in the De Long Mountains, a 600-foot incomplete section of
rocks consists primarily of a conglomerate with pebbles and cob-
grancdiorite, diabase, and giltstone. The section grades upward
interbedded saendstone and siltstone, It is belisved that the red
p cherts 400 feet to 500 feet thick that crop out in the northern
' the De Long Mountgins overlie and possibly are equivalent to the
H,part of this conglomerate sequence,

Possible Jurassic (?)

everal hundred feet of a previously undescribed lithologic sequence
on the upper east fork of the Kuna River, The upper part is exposed
pas float on a cut bank and appears to be composed of shale and very
graiped sandstonse and siltstone that is denss, medium to light gray,
ccasional light-green cast, moderately well sorted, and locally
gose, One 2- to 3-foot bed of quartzitlc sandstone nsar the mlddle
od coarse-ribbod fossil fragments not yet identified. Fewer coarser
jlare present in the lower half, Two zones of chert, 20 to 30 feet
gk, occur near the base of the shale; the even bedding end medium-gray
Py with greenish cast on bedding surfaces suggests comparison to other
@paic chart, A reslstant series of bedded, siliceous, slightly cal-
¢j< ghale underlieg the chert. Quartzose ssndstone beds, present in
¢ praportions at the hottom, become more mzssive and predominant to-
qﬁtha top. The flaggy bedding and lamination, together with moderately
) induration, make the series g distinetive unit, This is the only
exposure end cannot be correlated to exposures of known age., Pend-
dy of the fosail collection, the beds are included in the Jurassic.

S -

It 1s evident that the Jurassic Kingak formation—/ in the Kiligwa

Y area is extremely varied in composition, Facles changes are recQg-
Deposition was marked by at least one, if not numerous, locally
cant breaks, The base of the Jurassic section 1s merked by a basal
formity.

;;;/ Patton, W. W,, Jr., and Keller, A, S., Stratigraphy and structure
'v:; upper Slkslkpuk-Nanushuk Rivers area, Alaska: U. S. Geol. Survey
P 011 Rept. 42, 1950.
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Cretaceous system
Ipuar Cretaceous strata are present in the arsa. The Okpikruak
(Neocomian stege) is widespread in complex, relatively large
the middls of the complex belt., The Torok formation (Albian
almost the only unit cropping out aleng the northera margin of

plex foothill belt and in the flats to the north., The Torok forma-
) described in the section on the Kiligwa River ares.

3 Okpliruak formation in the Kiligwa River area differs little

o3 farther eagt. The section in gensral consists of 60 percent

bedded with 40 percent sandstone. A conglnmeratic gandstone é

ing 5 to 10 feot of basal ehale at the contact contalns rounded peb-
ehert, Tho shale is dark snd both clayey and silty. The sandstone

y £ine grained, medium gray and green, and calcareous. Soms

bada ars pressnt in which chert grains can be identifled, Thess

8 contein scettersd shell fragments. Interbedding of the shale

Btone is cyclic in parts of the section. Ripple marks are uncommon,

dal merkings on the boltoms of the sandsione bads are charecteristic,

of abundant fucells sp. and other scattersd fossils are present,

impressiona of large valves are oriented concave dowimard, with

axis alined S, 60° E., implying currents from that direction, A

1Fﬂ°t ghale sscticn was medsured ‘on the Kiligwd River.,

lharply folded anticline on the sast fork of the Kiligwa River ex-

inidsr beds along its axis and Okpikruak formation on the flanks,

PBouth flanic the basal shale and conglomeratic sandstone i3 in ap- ;
8 conformable contact with red-weathering chert ard shale, question- 2
agaicy on the north flank the same basal bedsz*are in Eppa”ent con-

b contact with Carbonlifercus-Permian chert and; in one place, with

and chert of the ILisburne limsstone, Ths Jurgsslc ghert 1s

.egainst the Permian gection along & gone now f£illsd Ly diabage.

face trace of the fault projects under undigturbsd Olpikruak stratia,
gerable movemsnt must; then, have prepeded ‘depesition of the Okpikrusl,

IGNEQUS ROCES

Minor mafic sills have iutruded the Trisssic-and Juraassic strata
out the complex area. Iarger sills have intrudsd linear ridges
burne thet trend across thée middle of the com pl,ﬁ. Maxtimem intru-
_ugctlvity occurred 1n the present Do ﬁoga lountains where several

83 70 to 200 feet thick were emplaced in the Iﬁr1"“1° seguance,

Ths composition of the gills is constant, Alteration is limited to a

o 20-foot zone of baled and bleached imterbedded chert and limeatene,
uf the sills are laterally persistent for as much as 5 miles, but

8 are hroadly lenticular, Evidently chert zonss were more favorabls
:%- rusion, for sills ars ebsent from the shaly seellons. of ths Lishburne,

ithe pressnce of the mountains is apperently due in part to the co-
-:-t @iabaze sills that .cap the ridgee. The 9nclew1n5 gediments show
'acas aloﬁg the contactg,
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- : | gTRucTURE

Folding and faulting in the Kiligwa River area follows much the
Ppattorn as described in the area to the east., Within the complex
B friaepic and Jurassic strate are complexly deformed by isoclinal
rturned to the north and numerous sputh.dipping reverse faulta,
fiructures are outlined by the general distribution of strati-
nqgts. and en undulating, open fold patiern is superimposed,

g the mountain front & curlous conceniration of high, north-
ridges of imbricately feulted Lisburne chert appears to wrap

& partial fenster of Mesozolc rocks. Although broken by numerous
the stratigraphic relationships suggest a long ercsion interval

A the Kiruktagiak member (Lisburne) and Jurassic rocks,

ng the front, imbricate faults are extensivae, At one place a
gone of Permlan chert snd shale is repeated at leest seven times
faet of exposure. The displacement on some plansa mist be greatl
g strata ranging from basgl Lisburne limestone through Jurassic are
1y essociated in outcrop. In one place & 50-foot sliver of "pre-
" limestons and shale occurs in a Monotig-beering (Triassic)

e e

eally, the Range is a synclinorium of greenstone sills and Ligburne
e, Faults and folds modify the outerop patitern conaidsrably.
ptary rocks as young as Jurassic are present aleng ths sxisl area;
patinucus exposuras of Devonian limestone occur along the base of
Erontal rldges and trace the change in strike as the structure plunges

ithe relationship of Lisburne limestone o' the Devonian is obscure,
atak and Kanayut formations are sbsent., Devonian rocks are faulted
B younger bods on both fronts of the mountaina.

%@@ flats south of the mountaing ﬁra underlain by complexly faulted
Bfolded (7) beds ranging from Devonian through Jurassic. No systematic
¥ of field dsta of that ersa has been wade,

SUMMARY

"Rocks of Devonian, Misgsiseippien, Jurasaic, apd Cretaceous age are

gged in the area studisd, Because of small outcrops and complex strucw

Baocurate thickness measurements could not be obtained. Devonlan rocks

brepragented by a feuli glice 700 fest thick; other uniis are about 2,300
f Misslsslippian strata, 1,000 feot of upper Cavboniferous-Triasssic,

0T feet of Jurassic, and 4,000 feat of Cretaceous. '

SBecauze of its potentialitiss ss an oll reseryoiry the Lisburne
B8tone 1a of particuler interest. In the foothille urec the Lisburne
osed as snmall fault blocks. Tt ie belleved that thoas fragmentary
ns have not removed far geographically frowm their originmal location,
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j¢ sections outeropping in the foothills and in the Range probably

en moved to their present position by thrust faults., IExcept for
100-foot sectlon at the head of the east fork of the Kiligwa,

Mo amll sections in the Kuna and Ipnavik Rivers area, the Wachsmulh

Rwas conspicuously absent in the area studied, A section 1,000 to

foet thick of the Kiruktsgiak member in the De Long lountains grades

o a thicker-bedded, more limy, medium grained section of the

mber', The top of the Iishwrne is a elastic sandy limestone;

clastics to the north indicate a northerly source area, This

pld serve as an excellent reservolr rock, though indicatlons are
is of small extent, No areas favorable for drilling were recog-

2 the southern portion of thoe Scuthera Foothills section,
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THE STRATIGRAPHY AND STRUCTURE QF THE

LOVER KILIGWA RIVER

physiographic belt between the Liberator Ridge and the Colville
presence of large structurss has been suggested from previous

in adjacent areas, photogeol%ic interpretation; and reconnaissance
a River in 1950.

physiographic belt is in the northern part of the Southern Foot-
on. Structurally, it mey be cansidered intermediate to the broad
tures of the Nanushuk group to the north and the tight isoclinel
roeverse faults that characterize Paleozeic and older nleaosoic rocks
th,

icteristically this belt is one of few exposures which are limited
€ traces at the crest of the low concordant hills and affords little
@&l or stratigraphic information in the interstrean arese. Exposures

d to shale and interbedded sandstones of the Torok farmation, of
pneity that correlation and stratigraphic pesition of the small
outcrops are very difficult to escertain, The lenticular nature of
| further camplicetes the situation,

oier part of the Kiligwa River, however, is unlike the other major
this region (Kuna, Ipnavik, and Dtivluk Rivers to the east, and
River to the west). It is deeply entrenched and meanders through
river plain. Alluvial deposits are quite thinj bedrock exposurs is
throughout the course of the lower Kiligwa River, which crosses

ke of the bedrock. Cansequently in the hope of gaining more exact
on regarding the stratigraphy and structure of the Torok formation,
ailed traverse of the Lower Kiligwa was mede in 1951,

erdar to have sowe stratigraphic control for the Kiligws River tra-
it was necessery to make the fallowing assumptions:

. (1) That the conglomerates that comprise Swayback Mountain ere
8 upper part of the Torok formation and are the youngest expesurcs in

(2) “That the conglemerate beds in linear alinement and in syn-
il structures south of the Liberator ridges plunge east and conformsbly

the top conglaomerate bed of Swayback Mountain, They are also of
part of the formation, -

.~ {(3) That the lower shale-siltstone unit is present in the region
aral with lithologic characteristics as established in other regions.

he erea traversed may be descriptively swmmarized by division into 3 -
c units:

10




pel westwerd extension of the Libsrator ridges.

rea is chaxracterized in the interstreanm areaes by numerous rubble
onglomerate facies. It is of typlcal graywacke conglamerate

| thicknoss is .about 200 feel, and the exposure in synclines sug-
Dt over two such sequences are prasent. in this region. A system
trical chevraon folds, with 30°-50° dipa, are superimposed on a
linorjum. Low 10°-30 dips roughly outline the major trough

is roughly east. Shele and interbedded msssive sandstone com-
ulk of the section.

!_l‘ha middle unit lies batwaen the narthernmost lateral extension of
it ridgee and lat. 689561N.

ﬂgraphic and structural information here is limited almost entirely
a8 &long the iligwa River. A new lithologic unit characterizes

1ls area. There is & merked differance in bedding characteristics

srbedded sandstones. Vhereas even bedding is prevalent in other

orok formetion, the bedding planes in this area are very uneven and

one interbede are very cross~bedded and ripple~bedded. Strand

}p Tipple mexrkings, scours; and other featurens of shallow-water de-

| and eourrent action are prannt.. The general east strike preveils,

g8 are much stespor (50 -70?) than those to the south. Overturned

8 noted, the chevron fold pattern is imch sharper, and muwrous

gh-angle reverse feults are apparent. Same southward overturned

e observed buf these are thought to be drag folds on the larger

structures.

The structural history af the southern and middle units is complex.

OF structures primarily seem to be broad and open. Superimpesed upon
are secondary &nticlines and synclines, which in turn may have drag
chevron falde on their flanks. Repetition of section is common, and
Grs in quantitative thickness computation are difficult to avaid,

) Hﬂrthwnrd the section becomee more shaly. South dips predominate, and
airkedly steep. OUverturned beds are rare, but are readily recognised.
t‘.l.c nodules cheracterize the lower sections, and occasional large pyritic
wlar concretions are observed. The axis of a general anticlinorium is
Bced at lat. 6894.3'N. on the Kiligwa River where a 50-foot section of

it is thought to be the lower siltstone-shale unit of the Torck foruetion
p8 cut. A reverse fault of sowe 1,500 fest stratigrephic downthrow lies
madiately to the north.

¢ Two miles north of this inferred axis is a general transverse fault
N Adjacent tributary streams sre sitructurally controlled by the fault
8, and dips are merkedly discordant alung the strike across the river.

| en echelon fault planes strike N.LO%E. Evidence is not conclusive but
'_ ates relative movement of the west block to the north. As the fault
parently extends southward across the axis of the anticlinorium, the axis
d be offset northward in the western bleck,
] L4

|
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ocality yielded several ammonites; positive identificaticn hes
; they appear similar to the genus lemuroceras, an amonits
srize basal sections of the upper iorok I'ormnt.ion.

d from this zone a radical change in strucwro was noted, There
p change from the characteristic steep dips, sharp reversals, and
faults to suall opan structures. Uips are 10°-40°.

raphic and structursl information along a tributery stream shawed
dip pattern, and & general correlation of structure along a
is mma%d- ;

northern structural phase of this area returns to a 30°-50° dip.

are anticlinal, A fossil locality occurs near the center of a
ine slightly overturned to the south. Here within a general shale
 separate coquinoid beds cccur in a 20 foot zone. - The well pre-
8 have been identified as Aucella crassa. The range of Aucella
considered to be Upper Jurassic-Lower Cretasecus (lower part).
availsble structural and stratigraphic informatdon, this anticlilnal
Ibly is & secondary siructure. Howaver, because of the nature of
atad shale involved ard the general lithclogic similerity of Lower
strata, it is possible that major faults and astaep dips expose
ctions. The Brady anticlina, 28 mepped by photogeclegists, passes
this gensral arsa. Crenulatsd shale sections predaminate, but thsy
ot elmilar to the lawer siltstone-ghale unit.

3: The northern unit begins at lat. 689618, at the apax of the first
} "horseshoe™ bend in the Kiligwa River; here a pronounced change in

ogy is apparent. Massive sandstone lenses crop out. Fifteen feet of
t£0 medium-grsined, winnowed, light-green sandatone with carbonacecus
2l and silt inclusions is succeeded nortimerd by a narvow zone of

ated overtiurned beds, and then by en interbedded series of ripple=
ded, cross-bedded, scmhat laminated light madium green sandatorne and
n-bedded dax‘k-g‘ay shale.

Thirty feat of conglomeratic beds contein unidentified poorly preserved
gsils and fragments in the matrix; in general the lithology compares

ably with upper conglowerate section at Ekakevik Mountain, An esti-

d 250 feet of fine- to coarse-grained, light-colorsd, massive sandstons,
th laminations, cross bedding and silt inclyeicns, is interbasdded with
ighter-colored shale; it overliss the conglamerate and extends to the
thern linit of exposure.

The stratigraphy of the Tarck formation reflects primerily local and
pogional facies changes. A diegrem mey best sumnerize the fundamental facies
mgaa postulatad &nd is shown on the following pa;,e. ]

The middle unit (2,100 feet) is primerily & facies change of the lower
sctions of the Upper conglomerate member. Uppermost conglemarate sections
e more perslstant and uay correlate with the conglamerate of the northern
Pogional unit. This conglamerate alsc nerks the bass of the Upper Torok.

12
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| then to consider: the lower shale and siltstone as the Lower
lorok formation; the conglamerate and its equivalents as the

in the northern unit, and the section above s the Upper Member,

nticlinorium structure is outlined, The identification of

in a coquina outcropping in the lower Kiligwa River in this

, an attractive prospect for & Listurne limestone test. If

R 48 a reliable index fogeil of the middle Okpikruak formation
us), the probable depth to the Lisburne would be approximately
or possibly 5,000 feet maximmum,
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THE STHATICRAPHY AND STRUCTURE OF THE

IPNAVIK RIVER

B8 bepun a4 the Range front where strata of the Kayek formation
gburne limsstone in the frontal hills and extend northward
ger & pertial pediment surface., FRemnenis of north-trending
gently north dipping sequence of the Kayak formation and

A minimum of 700 feet of Keyak formation is damonstrated;
1,500 feet is indicated. The rocks ars dominantly selightly
d argillaceous cleystone and siltatone with dbundant finely
tha'b produces @ sheen on slaty cleavege surfaces. Dark color
t derk to medium gray is common. The lower part of the se-
ns scattered 1~ %o 3=inch beds of fine=grainad quartzits, medium
but spottily stained by cxidized iron. Several 10~ to 20-foob
‘maximm of 50 porcent quertzite occur nsar the middle of the

upper contact with the Lisburne appears grad.atimnl through about
3n which several l- to 2-foot bads and sones of dark ysllow-red-
inestone are interbedded with 5~ to 1l5-foot shale zones. The
8 progressively less metamorpheced, more celcargous, and uore
18 uprard through the gradational zone. Abundent brachiopod re-
collected. =

pleast 500 feet of Lisburne liwsatone overlies the shale and inter-
patons; e covered interval allows the pessibility of at least
donal feet of Uarboniferous section. The lower 100 fect,.above
ptional contact zune, coneists of hydroclastic limestone intersonsd
: 15-foot beds with black, calcareous shale. The basel mons is a
Bb bad of medium gramilar, light-colored crinoidel limsstons that cone
munercus brachiopode. YThe wvsrlying limestone sonas are less nassive
i -gr- ined; shaly bedding is coumon, The fogsil rensins ere similar
sined in the Wachsmuth member of the listarns.

rbedded derk hydroclastic limestone, partly silicified, black

&nd .dark to black chert compriss the remaining 00 fect of expasurs,
ology comperas best to the firukbtagiak mambsr. Although a discore
of attitude and greater deformation in the dark-colored strata were
mised, largs-ecale faults are net known., dhe Liruktagiak fecies may
ha?e supplanted the limestone faclas of part of the h’achsmﬂx namber,

PRoughly 100 feol of Triessic-Shublik forwation aere exposed on the north
gection of ths ridge. They are the typical buff-weathering mediume-gray
Bt and denss silicified limestons. Another 100-foot zone of chert, dark
i to dark olive in color, in 2- to &-inch bede and ferrugincus in part,
@lies the Triageic. Faunal control is lacking but the bads are believed
b8 Jurassic. The chert underlies a 320-foot ssctlion of interbedded silt-
gne, very finc-grained sandstono; end silty shale. The rocks are pre-
BElnately dari groon and appear to have a subgraywacke chavacter. Coarssr
id is obviously quertzose and two conglomerate zanas with silicic igneous
:;-‘ ¢obblas crop aut near the top of the section in & generel upward coers-

'En-
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3 4,200-1,300 feat of chaert, generally dark gr.y and gleessy,

s Float of raod- or gresn-weatharing, earthy-textured chert
and soma olive~drab sub-glagey chert occur in the upper

8 18 expreseed only as a2 high ridge of rubble; its attitude

gamputed thickness, 2,100 feet of sandstone, is present &bove

~ It 18 capped on the north end of the long ridge by a thin
lies immediately below a thick igneous sill. The attiitudes
% and sill are similar and eppsar conformable. The sandstone
ined, dense, well-indurated, gencrally calcsreous, and ls

k gresn. Some silt-ghale float appmars in rubble fram the

he section; approximetely 50 percent derk clay-zilt shale ie
upper half, No fossils or fraguents were found. The generally
dnduration, finsness of grain, and evenness of bedding argue
tion with the Okpiloruak formation, which would seem %o ba the
correlative horizon,

8 #mills uverdying the sandstons extend narthward 5 wiles and
t least J miles. 7The northern and western limit appears io
ontact with strongly daformed Paleozoic and idesozoic strata,

. gills occupiez a broad synclinal baein, somewhat brokesn by
feults. At the southwestern margin of exposure, Lisburne lime~
bly underllies the malfic intrusives; at other places, these-
are underlain by uncillereniiaved cueiv. Thess dntrusives lie in
tude &8 the messive 2ills in the De Long lountains to the west,
ectly south of the sill-intruded Lisburne limestons series des~
the Ipnavik "thrust shest" in 1950 '

s noted on the traverse through the area mapped in 1950 are:

The Okpmuak formation occurring on the broadly folded "thrust
ﬂ.n contact with chert of the Lisburne limsstons on the south sdge
get. An unconformity is demconstirated in which the anguler discor-
gr a distance of U udiles) is sufficlent to have Jurassic and Triassic
. contact on the narth edg,e and Migsissipplan and Okpikruak formation
| south edge.

'_;_ On the Ipnavik River, along the axis of the ayncline which forms

Wik JUountain, the basal beds of the conglomerate series of the Torok
un lie, with no apperent discordance, on Ukpikruax formation., The
pehale unit of the Torok formation appears to be absent. This corro-

ie8 the presence of an unconformity between the upper conglomerate and
bhnla units of the Torok formation that was noted in 1950 farther east.

3 At the narth sdga of the camplex, Soveral incomplete sections of

88ic bads are present. At one locality 120 feet of dark cley shale

lies Triassic chert and cherty limestone and are capped by a sill 50 to
t thick, The shale is poorly indurated, slightly calcarmous, poorly

.'"' aur, Irvin L. and m‘tﬁ’ B. Ho’ ODs cit.
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e frosh dark coler weathers gresn snd hematitic red.
are rapidly I‘Bd.l.s’:ed to elay banks.

Expeouras
One &~ to O=inch bed of co-
one occurs within 15 feet of the lower contact and ancther

200-foot level. Aucelle bronni comprise the coquina and have
od as Jurassic (OxI'ordian).

er of a mile south of the above section, 35 feet of black brittle
p shale, #nd black bedded chert overjie the Iriassic limestens and

jagions and silicified rewains of pelecypeda occur in the chert.
va the chari-sghale beds & coquinold limestone is pregent in a

don of a few hundred feet of grayviacke~type siltetone and shale
pyritic dark chert and paper shale are also associated with

¢ formation. The relationships tu the strata containing Augcella
indeterninate.

0 Lorok formation is exposed in discontinuous cut banks along the
8vik River where the river c¢rosses the plain north of the Foothills
No 1ithologic unites are present that serve as definitive strati-

markers, The structurs is so complicated that few reliable projec-
r thickness estimates are possible.

At least 'l';hraa 13;thalogic divisions sy bLe made. The boundaeries be-
Junits ere not sherp, and eech division is variable in lithology.

iThe lowar unit, cunsisting of several hundred feet of siltstone and

8 in varying propertions; is present in the umost southerly zonc of cuts.
feiltstone is dark-gray green, locally calcaraous, and disbinguished by
and curly bedding caused by current action or slumping, The shale
generally silty, dark, and evenly though varisbly bedded. Ilouposures af
Punit are somowhat distinctive in that the interbedding is fairly repu-
rand coumonly produces "ribbed" outerops.

r
¢ Along the southern area of Yorok farmation exposure, the middle unit ’
Pundetermined thickness of shale, clay, and silt, gradetionally overlies
@ lower siltstone-shzle unit or occurs without observable relationship to

8t unit, Unly a minor amount of siltstunc is present, and distinctly even
dding is characteristic.

Near the wouth of the Ipnavik River another lithqlou:l.c unit overlies

fia silistone-ghale, The lower 100 tw 200 feet cunsists of evenly bedded,
degegy weathering, fins<grained subgraywacke sandstons. This grades upward
2 ough lighter-colored, less well cemented send imtu & dowinantly shale sece
don. Although differing in litholoyy as well &8s in peographic position,
amilar atratigrephic positiona indicate a tentative correlation.

The upper lithalogic unit is best developed on the eastern end af the
pst~flowing part of the river, Here l- to 1l0~foot messive beds of mediume
tay, fine- tu mediumegrained sandstone are present in a cJIay shale sequence,

16
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s to be somewhat winnowed; it contains herizons of carbonaceo
@ven bedding plenes in the middle of the beds and carbomc.co-‘
in the troughs of ripple marks on the tops of beda., Most of
athers lighter than siltstone beds elsewhere and forms more
LS in 3troam cute than ths rhythiwically bedded spiltstone does,
ter sandstone bede weather a distinctive light-yellow red.
ter stratigraphic significance is the dominantly argillaceous
the shale, Lack of prominent bedding ig also distinctive; some
twecn magsive sandstone beds are claystonea that weether con-
fhere the sandstone is sbsent, evenly bedded siltstone alter-
Lexly with the clgy shale, but in lesser proportions t.han in the
& proper.

eriterion of this unit is the ralative coment.ration of fomsils.
ie not conclusive evidence.

ing of unit contacts was lergely arbitrary. In some places,
determinations are countradicted by local structure. Faults
prevalent throughout the aree and sy account for smuny of the

dle structural speculation is possible, Lxcept for the open faold
per undt near the mouth of the river, the degrec of deformation is

gly constent, uinor sharp folds are present in the shale ard silt-
in the south. Axes of some of the mwall folds substantiate the
of broader (1 to 3 mile) etructures cutlined con the basisz of lithol-
thward overturning of beds is comgon in the southern area; perhups
along the middle purt where bedding atiitudes suggest less intense

e small fold sxes or reversals shown on the map represent asymmetric
nat range from 200 to 500 feet across. The larger structursl exes
 the middle part are postulated mainly on the basis of lithology. The

istent structural grain is N.70%. Local variations probably result
pplunge of the larger siructures. Vhat information was noted indicatce
jat oast plunge of the structures.

P Structural evidence ‘suggeats the presence of a large structural high
P the widdle of the lower Ipnavik River area, *

CONCLUSIONS

 Structural and stratigraphic evidence is inconclusive. The presence
#8n enticlinorium is not definitely established, but the praesence of &
gna :.cantly large structure is not disproven. - All evidence considered,
Tepional reveresal is suggested, with ihe crestel region at lat. 68% 0N,
18 outcrops there appear to be low in the Torok section, perhape near the

| The aree may be promising for testing the iisburne limestone. The

msence of a fairly thick dolomitic phase in the Lisburne Ridge 16 miles
| the south shows that favarable reservoir conditions exist in the Lisburne

A7
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of thess comditions to depth under the Ipnavik

A consorvative estimate of depth to the Lisburne
, observed thicknesses of all units underlying the Torok
n for possible t.hicksning of the section, and plus the

esl of Tarok; 3,000 foet of Okpikruak and lower Torok,

% feot of Jurassic (no control in the foothills, but 1,500 _
the Range front); end less than 1,000 feet of Triassic and
B give & total of 7,500 feet as a reasonsble maxiimn depth
A variable factor is the thickness of the Torok formation,
in aggregate thickness in the Etivliuk-Kiligwa Rivers

1 5,000 feat is exposed at any one locality. The upper

‘of the formution has certvainly been removed fram the Ipnavik
[ this upper part is not considarad in estimates for the Ipnavik
) maximun thickness of the Yorok is reduced to 4,500 to 5,000

fer Torok is included with the Olkpikrualk in the estimate,

ik thickmess is further reduced to 3,500-L4,000 feet. It is
that less than half the middle Tarok Temains in the Ipnavik

@ 3,000 feet of Okpilkruak-lower Tarok shale unit should thin
tle speculetion on the Jurassic is possible. The 1,000-foot
88sic anid uppernost Paleozoic is also high, as that sequeance

fed by about 500 fest at the Lisburne ridge. Nussrous unconform-—

I consequent romoval of soction, have buen noted: post-Triassic,
j8ic, post-Jurassic, post-lower Torok shale unit; and within the
Whether these unconformities, lergely local in nature, effected
sections as far north as the Ipnavik liver is a question. The

pay be reascnably dacreased by 1,500 feet, not considering
thinning of the Jurassic or further decrsase that may be caused

. ueao

&

fhe subsurfoce top of the Lisburne limestone conforms to the confige
£ the regional reversal, in its minimum development the structure
P00 broad for satisfactory closure or localisation of highs., How-
goure may be indicated by: (1) the iLisburne Ridge, 16 miles south,
getively narros fold with vertical beds on the narth flank and beds

® on the south flank; (2) the regional reversal is on the order
ik structures; the Toarok at the surface is folded more intensely
B8 reasonable on the basis of incampstency elansj (3) structural
itigreshic highs were developed during Yorok time on the narth mergin
oothilla canplex; scme uwanifestation of this deformation would be

i to the north; (L) a suggeated pre-Psrmian warping eeews to have a
aspact, (5) the structural history of the aree immsdiately south
pin part, recurrent movement along early trends., Instead of absence
iy actory structure at depth, the reverse may bae true.

dhe possibility e great, therafore, that the Lisburne is present at

mable depths and with favorable reservoir and structural conditions. The
ge exprosgion 1s too broad and information too meager to permit limiting
Ib area with eny assurance that such a test would be conclusive., An added
leu ty is that surfuce date mey not be indicative of subsurface conditiona.
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