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ABSTRACT

The Romanzof Mountains comprise a high, rugged mountain
group in the northeastern Brooks Range. A granite body of
small batholith size, the "Qpilak®™ granite, occupies the
central part of the Romanzofs, and 18 flanked by sedimentary
and metasedimentary récks which range from pre-Mississippian
to Jurassic in age. Mafic dikes and extrusive(?) rocks are
of minor occurrence. Cretaceous(?) rocks are exposed north
of the area.

_ The Neruokpuk formation of pre-Miasissippian agevis
here mapped to include several sedimentary and low grade -
mepasedimentary rock units. These include a lower black
limestone unit overlain by lnterbedded limestones, phyllite,

. argillite, slate, chert, and quartzite, in turn overlain by

a thick section of quartzite and schistose quartzite. The'.

total thicknesa of the Neruokpuk segquence 18 believed to be

‘more than 4400 feet. A major angular unconformity separates

these rocks from the overlying Mississipplan rocks;
Mississippian rocks include the Kayak "shale™, a unit
of light to dark gray quartzite, carbonaceous shale, and
conglomerate which 18 O to about 400 feet thick. The
Lisburne group, of late Mississipplan age, consists of gr&y
limestone and dolomite, with minor amounts of chert, black

shale, and sandstone, and 18 as much as 780 feet thick. The

;group is overlain at least disconformably by Permian rocks.

The Sadlerochit formation, of Permian-Triassic(?) age

includea a lover Ferruginous sandstone member, about 200

1




2

feet thick, consisting of iron-stailned, in part fossiliferous
siltstone and sandstone interbedded with shale; a Shale
member, ébout 400 feet thick east of the (kpilak River, con-
sisting of dark gray, in part pyritic shale; and a Quartzite
member, at least 500 feet thick, composed of grayish and
light brown, evenly bedded sandy quartzite with minor amounts
of interbedded shale and thin conglomerate beds.

The Upper Triassic Shublik formation consists of a basal
phosphatic sandstone overlain by'black phosphatic limestone
and shale. Its thickness 1s about 700 feet;

The Jurassic Kingak fofmétion includes a basal siltatone
member, 75 to 150 feet thick, composed of gray, in part
conglomeratic silty quartzite with thin conglomeratic lenses
and beds. Above this, a shale member, consisting of black _
clay and silty shale witﬁ scattered ironstone nodules, 1is
probably more than 1000 feet tnick.

Rocks considered to be correlative with the Ignek
formation of Cretaceous age crop out several miles north of
the mountain front. They include interbedded carbonaceous
sandstone, siltstone and shale, and coaly beds. The thick-
ness of the Ignek formation is unknown.

Pleistocene and Recent glacial, glaciofluvial, alluvia)
and colluvial depositsa are confined mostly to stream valleys
within the mountains, but glacial drift covers large areas
to the north. .

The structure of the area consists of ; "central core",

the "Okpilak” granite mass, around which beds in general dip
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outward. Overturned folds and thrust faults reflect north-
ward tangential movement. Transverse normal and reverse
faults, and transverse faults with apparent lateral move-
ment include many which are aligned in & north-northwest
pattern. South dipping cleavage, a strong roughly north-
striking vertical Jjoint aef, and schistose rocks interpreted

to lie along zones of shear are also prominent features.
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INTRODUCTION

The Romanzof Mountains represent an areaz which 1is
geologically unique in northern Alaska; they contain the
only known granitic body on the northern side of the Brooks
Range. In addition, a variety of sedimentary and meta-
morphic¢ rocks are present, and Plelstocene to Recent valley
glaclation features are abundant. Geologlic field investiga-
tions were underteken during the summers of 1957 and 1958 to
study the granite and its relationships to adjoining rocks
and to compare the sedimentary and metamorphic rock sequence

with those in better known areas of the Brooks Range.

Location, Size, and Accessibility of Area

The Romanzof Mountains lie within the Mount Michelson
and Demarcation Point Quadrangles, Alaska, and cover about
600 square miles. They are appfox;mately bounded on the
east and west by the Jago and Hulahula Rivers, reapectiveiy,
and lie between latitudes 69°05' and 69°27' N (Pigure 1).

Airline distances to the nearest Alaskan settlements
of Barter Island, Bettles, and Barrow are 60, 130, and 320
miles respectively. No roads or established tralls are
present into or within the area, and access is most easlily
aocompiiahed by use of small float- or ski-equipped aircraft.

Within the area, travel can beat be accomplished on
foot. Although tracked vehicle trﬁvel is possible along the:
Jago, Okpillak, and Hulahula Rivers nearly to their headwaters,
such travel would be difficult within the mountains. Shallow
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draft boats might be used on the major :1ver§, particuiarly

on the Hulahula, the largest and deepest streem in the area.

[ —
150miles .

Figure 1. Index map of Alaska, showlng
location of Romanzof Mountains,

Previouéllnvestigations

The Romanzof Mountains were first named by Sir John
Franklin (1828, p. 145-147), who saw thelr snow-clad peaks
from the Arctic Coast. The name was later restiricted to
that portion of the mountains between the Hulahula and Jago
Rivera by Ernest de K. Leffingwell (1919, p. 50), who,
during his extended-stays on the Arctic Coast, made two
trips into the area. Geology accomplished on these trips
was of a reconnaisgance nature, and served to outline some
of the main stratigraphic units and gross structural features

-

of the northwestern Romanzofs.
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In June 1948, a U. S. Geological Survey party consisting
of Charles L. Whittington, geologist and party chief, E. @.
Sable and Arthur H. lLachenbruch, geologists, conducted a
geologic reconnaissance along the Okpllak and Hulahula
Rivers and along the front of the mountains betueenlthese
rivers. The 1948 work in the area resulted in relatively
few refinements on leffingwell's earlier observations. At
this writing, preliminary results of this work are on open
file in the offices ot the U. S. Geological Survey in
Washington, D. C. '

Nature and Scope of the Investigation

Field studies undertaken during the summers of 1957 and
1958 were parts of a prdJect visualized by the author in
1956, The purpose of the overall project 1s to produce a
relatively detailed geologlc map of the.area, to determine
the age and relationehips of the various rock unitas, and to
evaluate the structural features gnd economic mineral
potential. The significence of the area in relation to thé
overall tectonic framework of the Brooks Range 18 perhaps
the most important conclusion which 1is hOped t§ be ultimately
gained from the studies.

The present paper 15A1nllarge part descriptive, and 1is
concerned mainly with the sedimentary and metasedimentary
rocks expoged in tﬁe eastern part of the area, east of the
Okpilak River. Much of the sedimentary sequence in this
area has not been previously mapped, or was described only

briefly (Leffingwell, 1919; Whittington and Sable, 1948).




- ARl e MU A e S fa Sl € o e A

Ao

e L..../

The sedimentary rocks exposed in the northwestern part of
the area, between the Okpilak and Hulahula Rivers, are
described by Bunnell (1959, in preparation). Studies of
glaciation along the Jago and Okpilak Rivers have been
reported on by Kunkle (1957).

It 1s planned that the preliminary descriptive data
presented herein shall be reevalusted 1n 1ight of further
laboratory studies, and the results incorporated in a
comprehensive report c¢overing both the descriptive and

interpretive aspects of all rocks in the area.

Field Operations, 1957 - 1958 | _
On June 10, 1957, the writer and George R. Kunkle,

field assistant, were landed on Jago Lake, a small lake
along thg Jago River, by single-engine ski-equipped airplane.
Work was begun on the glacial and bedrock geology along the
Jago River and ite tributaries, and extended upstreém.
Mapping was also done along the north side of the mouﬁtainﬁ
between the Jago and Okpllak Riﬁers, and along the east aide
of the (kpilak within several miles of Ckpllak lake.
Temporary camps were established by backpacking and air-
dropping of food and equipment; rock specimens were back-
packed to locations for alrcraft pick up. The party left
the field from Okpilak Lake on August 25, via Umiat to
Barrow, the base of operations. '

On June 10, 1958, Sable and Ralph S. Bunnell, field
assistant, were landed on McCall Glacler and ilmmediately
backpacked 17 miles to Okpilak Lake. All work was done on
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foot from 14 temporary camp locations, and covered ground

along the upper Okplilak River, between the Okpilak and
Hulahula Rivers, and on the Jago River. Professor William
C. Kelly of the Univeraity of Michigan visited the party
in early August for consultation purposes. The party was
flown to Barter Island and Barrow on Séptember 2 and 3.
During field work, the geology was mapped directly on
high altitude Tri-metrogon, vertical, and transverse aerigl
photographs, and low angle oblique photographs, flown by the
Army, Navy, and & private contractor for the U. S. Government.
Data was transferred from aerlial photos to unpublished inch-
to-the-mile topographic maps with contour intervals of 100
and 200 feet, prepared by the U.'S. Geologlcal Survey.
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GEOGRAPHY
Topography and Drainage

The highest and most ruggeq mountain mass in the northern
Brooks Range, the Romanzof Mountalins reach altitudés of G000
feet, with relief as much as 7000 feet. They are neverthe-
less a relatively small group of mountains compared to other
components of the Brooks Range; the Franklins, Endicotts, and
Delongs. The Romanzofs rise rather abruptly from low hills
to the north. Their northern parts consist of high, mosatly
rubble-covered uplands with terrace;like erosional surfaces
at several éltitudes, linear ridges, and massive, 1rregu1ar1y;
shaped mountains. These rise gradually towards the central
part of the Rohanzofs where massive, precipitous mountains
with Jjagged peaks and ridges are the dominant topographle
features. Many valley glaciers as much as 6 miles long head
in the higher partda of the area, and a small 1ce cap covers
the vicinity of Mount Michelson, one of the highest peaks
in the Brooks Range.‘

Three major north-flowing rivers, the Jago, Okpilak, and _
Hulahula, drain the Romanzofs. Their‘valleys have been
heavlly glaclated and, except in their headwatera,_are wide
and U-shaped. Gradlents are relatively stéep, but at present,
lateral cutting appears to be an lmportant erosional process '
of these rivers. Tributary streams such as Okpirourak and
Ahngayakasrakuvik Creeka are deeply incised within the _
mountains. Although previously glaclated, the tributaries

are not as well graded as the major streams, and downward
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cutting since glaciatlion has been the dominant process.

Valley profiles of the tributarles are- generally V-shaped
and steep-sided.

Over-graded and unstable slopes are common in the
area and, as a result, numerous examples of 801l creep,
soil flow, and otherlevidences of surface material insta-
bility are present in the area. Rock falls and amali
avalanches are a common occurrence in the higher mountains.
As far as 1s known, the entire area is underlain by perma-
frost and there 18 little doubt that in these high latitudes.
and altltudes, mechanical disintégratién is, at present,

of prime importance as a vweathering agent.
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GENERAL GEOLOGY
Both in areal extent and in topographic expression, the
large granitic mass which constitutes the bulk of the
Romanzof Mountalns 1s the most =triking bedrock feature of

this area. First reported by Leffingwell (1919, p. 126-128),

the granite was briefly re-examined and tentatlvely named

by the 1948 U. S. Geologlcal Sﬁrvey party. The "Ckpilak"
granite covers about 150 square miles and 18 elongate
northéast-aouthw¢st, generally parallel to the strike of the
structural grain in the area; It consists moatly of light

to medlum-~-gray, fine- to very coarse-grained blotite granite
ranging from equigranular to highly porphyritiec, and»holo-
crystalline to strongly gneissold, with numerous zones of
cataclastic texture, aﬁear, and alteration. At least two
granitic facles are present. Contacts with pre-Mlssissippian
rocks, which the granite post-dates, are sharply discordant, |
and are in part bordered by zones of contact metamorphism.
Xenoliths are common features near the margins of the

granite mass. Contacts with Miasissippian and younger rocks,
however, either lie along faulta or thelr nature 18 uncertain.
The age of the "(kpilak” granite 18 as yet undetermined.

The sedimentary and low grade metamorphic rocks discussed
in this raeport generally dip away from the granite on all sldes
except within about a quarter of a mile of the contact along
the north and west 1imits of the granite. Here the granite
locally overlies the adjoining rocks. |

B e it o LR R REITE 145 W



i —

R

S el ¢ el -

- Vs =

T R E T A T e P L ATy AR s 25 T TG 3T 5 S R IOt TS U TP B I

13

The sedimentary and metasedimentary rocks 1nolude.
several units of clastiec, carbonate, and cherty rocks of
pre-Mississippian age, carbonate and coarse- to fine-grained
clastic rocks of Mississippian and Permian age, Upper Triassic
phosphatic limestone and shale, and clastic rocks of probable
Jurassic and Cretaceous age. All of these, except for the
Cretaceous(?) rocks, are silicified, cut by quartz and
calcite veins, and at least those of pre-Mississippian age
are locally altered to a higher grade of metamorphism by
contact action assoclated with emplacement of the granite.
The structure ranges from extremely complex within the
mountains to relatively simple near their north and ﬁest_
limits.

Aphanitic mafie igneous rocks occur in dikes cutting
the "Ckpilak® granite, in a roughly elliptical body whichA
covers about five square miles along the Hulahﬁla River,
and in several dike-like bodies of small dimensions which
intrude Mississipplan and older rocks. The age of the mafic
rocks 18 thought to be Jurassic or younger. o

Pleistocene and Recent glacial deposits of at least
two widely different ages occur within and along the north
front of the mountains to beyond the north limit of the
area. Major stream valleys have Been heavily glaclated, and
it is almost certain that at least local pledmont-type
glaclation occurred during Pleistocene time, as inferred
from wldespread till and erratics north of the mountains.

The area also contalns many present glaciers and spectacular
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examples of recently glaciated topography, including hanging
valleys, evacuated cirques, aréte ridges, and both fresh and
stabillzed morainal material. Although glaclation has
resulted in excellent bedrock exposures in the central
Romanzofs, the wldespread drift cover at the mountain front
and the relatively fresh unstable debris within the mountains
makes geologlcal investlgation on foot an extremely arduous

and exhausting task.
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STRATIQGRAPHY

Sedimentary and low-grade metasedimentary rocks exposed
in and north of the Romanzof Mountains encompass units of
wildely different rock types ranging from pre-Mississippian
to Recent age. The succession of stratigraphie ﬁnits is
tabulated in Table 1. |

The terminology used in the rock descriptions of this
report includes the terms bed, sets of beds, unit, sequence,
and section. The terms carry only relatlve thiéknesa
éonnotations. Bed 138 used to denote a layer of rock that
i8 separated from the adjoining layers by a difference in
lithology, a physical break, or both, similar to Payne's -
(1942) definition of lamina and stratum. Sets of beds
denotes a succession of beds of similiar. lithologic character,
as shale, which lie between rocks of visually different
character, as sandstone. Unit 1s used in a general sense
fof any of the adbove terms. The term sequence carries an
inferred genetic or time connotation. Sectilion denotes a
specifically located measured_or estimated stratigraphic
interval. _ j

Terms designating clastic sedimentary rock types are

based on the Wentwqrth scale, and the adjective prefixes

'"clay" and "s1lty” refer to grain size. The term shale

essentially follows the ﬁsage of Pettijohn (1949, p. 269-270).
The color designations conform-insofér as possible to the
color names of the National Research Council Rock Color

Chart (Goddard and others, 1948).
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NAME OF UNIT APPROXIMATE, GENERALIZED DESCRIPTION
- THICKNESS | i

AGE |
Plelstocene- ? -~ 0-200? ;Glactofluvial and alluvial s11t,
|

Recent | sand and gravel; mostly granitic
jconstituents, JTce and ice-contact
deposits; ti1ll, coarse moralnal
deposits.,

?Cretaceousl @Ignek formation \ ? ) bafk gray shale, sandstone, siiﬁl '

! ' ~ : stone, coaly beds, 5
. e N 4

Predominantly dark gray clay and 1

sllty shale underlain by basal silty ;

I quartzite with minor conglomerate

! beds., ' -

e ——

‘Juraséic kihégi f&rmation ' 1000 +

Upper Triassic Shublik fdrﬁétioh | 700 Black phosphatlic limestone and limy
_ : : shale. Basal phosphatic sandstone,

- _.__,___1:

e

‘Permian-~ éédierochif formation
. Triassic(?) .

L
700 \Medilum-gray massive quartzite with |
‘interbedded slate, limy sandstone,

'~ .and minor conglomerate.

i' Quartzite member

Predominantly medium dark-gray slate,
laminated to uniform. JPMinor thin
quartzite beds,

Shale member L
{

f

Féffﬁginous'Sand- - 200% "Férfﬁéinous quarfiite with minor
stone member o conglomerate lenses, interbedded
' with slate and ferruginous sandstone.

-
|

Upper Lisburne group ~ ' 600-800 Carbonate rocks. Limestone, bio- .
Mississippian ) stromal limestone, sandy dolomite;
‘ lower part silty and sandy limestone,
minor slate bheds.

JR—

|
Migsissippian Kayak shale 0=-420 Light~ to dark-gray silt to granule- |
slze quartzite interbedded with ,
_ variable amounts of carbonaceous i
i ! ; ;8hale and slate. Local pebble to |
, o = - 'boulder conglomerate.

Pre-Mississipplan Neruokpuk formation
(Precambrian?-
Devonian?)

4350+ Several facles. Dominantly gray and
brownish or greenish quartzite and .
8chistose quartzite with interbedded
slate and minor siliceous rocks. '
| Limestone and silicified carbonate |
. rocks, light gray to black, finely
i _ crystalline to sandy, in part pro-
] - i , bably phosphatic.

—_ ——n I

Table 1. Summary of sedimentar

¥ rocks and surficia ;
Northeastern Alagis. clal deposits, Romanzof Mountains,

9
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Section thicknesses were obtained by several methods,

inecluding pace-and-compass traverse, altimeter traverse,

Airect measurement, and estimation. The resulting thick-
nesses8 are approximate; the nature of the terrain and the
necessity of covering a relatively large area in a limited
time period were factors which precluded a higher degree of

measurement accuracy and desacriptive detail.

Pre-Mississipplian Rocks

Nermuokpuk formation
Name and Definition.- The name Neruokpuk schist wéu first

used by Leffingwell (1919, p. 103-105) to denote pre-
Carboniferous metasedimentary rocks in northeastern Alaska,
which consist predominantly of quartz mica schists andA'
quartzite schists. Leffingwell examined these rocks mostly
west of the Romanzof Mountains, but cbrrectly inferred that
they extended farther east beyond the Okpllak River. Later
studies by the U. S. Geologlcal Survey (Brosge et al, 1952;
Mangus, 1953) both west and east of the Romanzof Mountéma
have shown that several pre-Mississippian lithologic units
are present 1n those areas. Likewlise, the present studies
show that several mappable units lie below Mississippian
rocks in the Romanzof PFountalins, and include or are included
in the Neruokpuk achist as defined by Leffingwell. .The
author beiieves that, in light of the relatively recent
work, the term Neruokpuk 1is amblguous and should pefhapa

be redefined. In this report, however, the pre-Miasissippian
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rock units described below are given informal unit designa-
tions ana are mapped as units in the Neruokpuk formation
(Plate 1).

Distribution and Outcrop.- Neruckpuk formation rocks are

exposed around the periphery of the "Okpllak® granite body

to the south, east, and west, where thelir outerops cover

" at least several hundred sduare miles. A few 8mall erosional

remnants of the formation also lie within and overlying the
granite, particularly along its southern mergin. The third
t&pe of occurrence‘consiats of isolated areas north of the
granite along the Hulahula River, and between the Hulahula
and Okpilak Rivers.

The various rock facles in the Neruokpuk formation are
mostly resistant units and are best exposed 1in the high
mountains adjoining the granite. Although carbonaté and
s8haly rocks are pocrly resistant, and qommonly occur as
high rubble-covered hills, they are well exposed 1in nortb-
facing mountaih slopes along the west side of the Jago River
between Boulder and Met Creeks. Quartzitic and schistose
units form cliffa and nearly entire mquntains along the Jago
River valley and excellent, but of difficult access, mountain
expoaurea‘are present in the headwaters of the (kpilak River.
East of the Romanzof Mountains, units of the Neruokpuk
formation can be mapped beyond the Canadian boundary, and

weat of the area, they extend dbeyond thé Canning River.
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Character and Thickneas.- The rocks of the Neruokpuk forma-

tion in the Romanzofs conglist of sevéral types of low grade
metasediments. They are equivalent to or less in rank than
the chlorite zone of the greenschist facles, excépt locally,
where they lie along mineralized shear 2zones or ln contact
metamorphic aureoles. Original argillaceous sandstbnes are
commonly represented by chlorite schist and schistose
quartzites (Figure 2), carbonate rocks range from almost
unaltered types to calcareous schists and hornfels (Figure 3),
and many rock types are highly silicified. Because of meta-
morphism, the complex structures of the orogenic belt type{
and the fact that Missiasippian rocks overlie various units
of the Neruokpuk formation, it is difficult to ascertain
the relative positions and abundance of the vsrious rock_
units in the total sequence. It 18 belleved, however, that
although the thicknesses given are gpproximate and may be
subject to change, the following units are represented in

correct order of age, from youngest to oldest.

Map Approximate
unit symbols ‘ thickness
(Plate 1) Units in feet

1. Green quartzite and schistose quartzite. 750+
Ml 2. Upper brown quartzite.........cc00s....., 8502
3. Limestone, arglllite, chert......... cees  350¢
4. Upper black limestone...... ceteciasanaan . 300%

Nk, { 5. Lower brown quartzite......cveveveceeees H{4O0E
{ . Limestone and phyllite.......ccc00ceve.. TOO*

6
7. Lower black limestone......cceveveesseee. 1000+
4350z
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Pigure 3. Tightly folded and silicified beds of

e

FPigure 2. Quartzite beds of the Neruokpuk formation

exposed along tributary on west side of
Jago River, 11 miles south of Jago Lake.
(Bedding dips to left; height of outerop
about 20 feet). _
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Neruokpuk formation lower limestone unit
near granite contact along tributary
creek, west side of Jago River.
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The above units ere well exposed along the Jago River
and can be traced for at least several miles east. Westward,
the units are partly cut out by the "Okpilak" granite, but
along tributaries of the east fork of Okpllak River a section
containing rocks similar to the upper four units shown above
18 exposed. Most of the mountains south of the granite which
are éomposed of Neruokpuk formation appear to be mainly
quartzite and green schistose quartzite; these represent
the thickest units in the known Neruokpuk section.

The following is a generalized description of the
Neruokpuk formation exposed along the Jago River.

Sectioﬁ 1. Generalized section of Neruokﬁuk formation,
along west side of Jago River between Boulder
and Met Creeks. Exemined by E. G. Sable,
July-August, 1957.

Thickness

Unit ' in feet

1. Quartzite, with interbedded schist and slate.
Quartzite and schist grayish green, chloritiq,'
banded, evenly bedded, fine- to coarse-grained
- with scattered subround quartz graﬁules. Beda

Igenerally 6 inches to 2 feet thick, but locally

as much as 5 feet thick. Interbedded medium to

medium dark gray quartzite, argillacebua to

sandy; grayish-green chloritic schist; dark

-3ray slate. Minor_gray galcareous sandstone,

very fine grained, in platy 2-inch beds. Resistant

unit; quartzite about 75 percent of section.......... 750+
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2. Quartzite, with interbedded dark gray slate and-

8lliceous shale. Quartzite medium to medium
dark gray and olive gray, fine to coarse
grained, with scattered granules of quartz

and chert; evenly bedded, massive beds 6 inches
to 7 feet thick, weathers flaggy, blocky, and
massive. Interbedded thin quartzite and-shgle
beds less than 6 inches thick weather pale
yvellowish brown, olive gray, and greenish gray,
ironstained, banded to uniform. Massive
resistant unit, quartzite about 80 percent of

BeCtion.QCQQC.‘.C4..0‘0..‘..0.‘.“‘00.0.!.‘

. Poorly exposed. Arglllite, siliceous shale,

and slate estimated to be 80 percent of unit;
intervedded chert about 20 percent. Arélll-
aceous rocks greenish gray, pale olive, and
light gray, with platy parting moatlyﬂleaa
than 1 inch thick, in part oolitic(?). Upper
part of unit contains higher percentége of
chert and cherty argillite, light gray to
grayish red, in evenly bedded to wavy beds
1/8 to 1 inch thick alternating with slate and
argillite. Milky quartz velns common in upper
part of section. Moderately resistant unit;

outcrops on steep mountain slope................ cres

L. Very poorly exposed. Limestone, medium dark

gray to dark gray, weathers 1light ollve gray,

850

350
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sandy, with platy to fissile parting less than

1 inch thick. Contains few 1/8-inch ironstained
spherical concretions(?). White calcite and
pinkilsh quartz veins seen in rubble. Poorly
resistant unit, crops out on moderately sloping
mountain sildes........co0veuennnn bebeseeseseaans ... 3002
Quartzite, medium gray, weathers moderate

yellowish dbrown, fine to coarse grained with

few granuleq of quartz and dark gray chert;

In part salt and pepper texture, in part_
argillaceocus to silty; some interbedded cal-
careous sandstone. Beds as much as 5 feet

thick, evenly bedded, in part banded, mostly
massive to blocky, cut by white quartz veins.

Very resiétant unlit but less massive in.upper _
100 feet; ClIfL~LOrMEr. . ourerennnnns et eeeearaaaas 4oo*
Interbedded limestone, phyllite, quartzite, and
slate. Mostly limestone, dark gray to medium

gray, very finely crystal;ine, shaly, and sandy,
soft to well indurated, in part phosphatic(?)
and carbonaceous, blocky to fissile. Quartzite
mostly greenish gray, weathers light to moderate
brown, in tabular to lenticular beds 1 to 3 feet
thick, commonly interbedded with dark gray slate

in sets of beds as much as 2 feet thiék. Micaceous
and calcarsous phyllite appearz to be commonly

interbedded with limestone and slate, gray to
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greenish gray, in sets of beds as much as 5 feet

‘thick. Interbedded schist commonly greenish gray

to pale olive, in part calcareous. Poorly

resistant unit, contains few ironstalned zones

perhaps along faults......... tieseisesacnsssenssnnes TOOX |
7. Limestone, with minor interbedded slate, phyllite,

siltstone and quartzite similar to those in above

units. Limestone medium gyay to black, in part

graphitic, weathers medium light gray to moderate

yellowish brown, sandy to shaly with graln size

1ncreaéing_ﬁpwards in unit. Some finely crystalline

beds 1in lower part of unit. Tabular beds with

bloeky, platy, and fissile fracture; some beds

finely laminated or are alternating fine and coarse

grained. Several zones of shear and mineraliza-

tion parallel to bedding and as much as 30 feet

thick which include veins and lenses of milky

quartz and calcite, disseminated pyrite, and

greenish asbestiform amphibole(é). Moderately

resistant unit; includes some massive cliff-

forming limestone sets of beds as ruch as 90

£eet tRLCK. .. .eeeeeenureerenuneessisioseeeeaiancaes 1000+

Two carbonate units of pre-Miasissippian age, in part
different from those deséribed above, are exposed in the
western part of the Romanzof Mountains. Their total thick-
nesses and stratigraphic correlation with othgr units afe

not known; they are mapped as undifferentiated Neruokpﬁk
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formation on Plate 1. One unit, exposed in several
localities between the Okpilak and Hulahula Rivers (Bunnell,
1959, in preparation), consists of at least 400 feet of
largely silicified light to dark gray, very fine-grained
limestone, in part laminated, and containing 1ntréformat19nal
breccia, pisolitic and oolitic beds, and limesfone pebble-
to boulder-conglomerate. The second unit, exposed in the
aouthwéstern part of the area, 18 composed of yellowish
brown weathering, platy, ferruginous sandy limestone and is
at least 500 feet thick. Both of these units appear to
normally overlie schistose quartzites and quartz-mica

schists of unknown thickness.

Stratigraphic Relationships.- The base of the Neruokpuk

formation 18 not exposed in the area. A major angular
unconformity of regional significance lies between'Neruokpuk

and overlying Mississipplan rocks. No major breaks were

" recognized with certainty within the Neruokpuk formation,

although locally, contacts betﬁeen qﬁartzite and underlyingl
limestone or shaly units are irregular, and intraformational
conglomerate and brecciﬁ are preéent in some expoéurea of
carbonate rocks. Studies of & more regionéi nature are
necessary to detefmine whether major depositional bresks
exist within the Neruokpuk. Such studies are being under-
talten in northeastern Alaska; Brosge and‘Reiaer 6: the U, S.
Geologlcal Survey (1958, personal communication) report that
at least one major unconformity probably is present within
pre—MisaiQsippian rocks of the northeastern Brookﬁ Rﬁnse.‘
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Age and Correlation.- Except for scattered crinoid columnals

found in silicified limestones near Ahngayakasrakuvik Creek,
no identifiable fossil remains have been found in pre-
Mississippian rocks of this area. Questionable fossils 1in
the lower limestone unit of the Neruokpuk formation of the
Jago River consist of highly deformed ellipsoidal "blebs”
of white calcite which lle along bedding planes. .

Payne and others (1951) considered the Neruokpuk forma-
tion, as defined by Leffingwell, to be of possible Pre-
cambrian age. Other units of pre-Mississippian age in the
Brooks Range include Devonian rocks (Bowsher and Dutro,
1957, p. 4-5), and older metamorphics, perhaps in part of
Silurian age (Smith and Mertie, 1930, p. 115-151) or older.
To date, the evidence in the Romanzof area does not permit
¢lear-cut correlations with these other units. Studies by
the U. S. Geological Survey now underway elsewhere in the
northeastern Brooks Range show that at least some pre-
Mississipplan units are similar to those in the Romanzofs
(Brosge, 1958, personal cowmunication); It 1s probable
that when these studies are completed, correlations with
the Romanzof stratigraph& will enable the establishment of

a nomenclature suitable for the entire eastern Brooks Range.

Misslassippian System

Kayak shale
Name and Definition.- Rocks of Missiasippiaﬁ and probable -

Mississippian age include a unit of clastic rocks tentatively

correlated with the Kayak shale of more western areas of
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northern Alaska (Bowsher and Dutro, 1957, p. 13-16). This
unit is in whole or in part the same as Leffingwell's

"black shale and slate” formation which he recognized to
conformably underlle "Lisburne limestone”™ west and southwest

of the Romanzof Mountains (Leffingwell, 1919, p. 105-108).

Distribution and Cutcrop.- Although 1t is widely distributed

on the eastern, northern, and western fringes of the Romanzof
Mountains, the Kayak shale 18 a relatively thin unit and
covers little exposure area. Where well developed, thé
Kayak forms a distinctive marker unit between rocks of the
Lisburne group ana Neruokpuk formation, and differs from the
adjoining rocks in color, weathering effects, and topographic
;xpresaion. Where quartzite, sandstone, and conglomerate
constitute a major part of the formation it outcrops as
precipitous cliffs, such as in the exposures along the east
side of the Okpilak valley 1.7 miles south of Okpilak Lake,
at higher altitudes 4 miles south of the lake (Figure.4) and
on the east side of the Jago River 15 miles southeast of

Jego Lake. The Kayak 1s also exposed mostly as rubble in the
hills along the east side of the "Gkpilak" granite, in the
hills on the east side of the Jago River, and along
kpirourekx Creek and other tributaries 6: the Hulahula River.
A higher proportion of shale and conglorerate appears to
constitute the exposures west of the Ckpilak River (Bunnell,
1959, in preparation), and the formation commoniy weathers

to rubble-covered benches or swales between the more resistant

Lisburne and Neruokbuk rocks. On aerial photographs, neither

e i e i et B AL 0 T e S
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the texture nor the outcrop appeérance are particularly
dlstinctive, except for the color contrast between the Kayak

and the lighter Lisburne group rocks.

Character and Thickness.- The Kayak formation consiste of

epiclastic rock types ranging from boulder conglomerates to»
¢lay shale. East of the Okpilak River, however, the sections
examined consist of about 50 to 80 percent sandstone and
quartzite with lesser amounts of silty and clay shale. A
few thin conglomerate beds in which pebble-size constituents
are present were seen, but these are relatively rare.
Saﬁdatone, granule conglomerate, and quartzite range
from very light gray to dark gray, are commonly medium- to
coarse;grained, weather yellowish gray to medium gray, are
generally well sorted with respect to size, and are nearly
monomineralic, consisting almost entirely of mostly well
packed, subround to subangular quartz grains with a few
heavy resistate and chert grains. The matrix which comprises

roughly 10 to 30 percent of these rocks is mostly quartz

" and calcite, and carbonaceous material is present in the

darker varieties. Blocky to massive beds average about
4 feet and are as much as 15 feet thick, and resistant sets
of beds are as much as 80 feet thick. The rock 1s evenly
bedded, uniform to banded, and croés-bedding is rare or
abseant. Few sharp contactsa were observed between beds,

Very fine-grained sandstone and siltsfone are relatively
rare, but occur as transitional units between sandstone and

shale. Silty and clay shale 18 medium gray to black, commonly
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carbonaceous, and occurs in sets of beds averaging 1 to 2
feet, but as much as 15 feet thick. Macarated coaly plant
fragments are locally abundant in hhale from the lower part
of the formation. Some shale grades to argillaceous sand-
stone 1n which medium- to coarse-grained quartz is boorly
packed. '

In general, dark-colored guartzites and slates sre
dominant in the lower part of the formation, but the light,
colored rocks are the most abundant east of the Okbilak |
River where they make up about 80 percent of the Kayak
exposures, |

Nearly all rocks of Kayak formation have been meta-
morphosed to some degree. Relatively clean sandstones have .
been altered to quartzite and schistose quartzite whereas
more argillaceous varletles range to quartz muscovite- and
quartz-sericite schist. Shales have been metamorphosed to
slate or phyllite with south-dipping cleavage. In addition,
pyrite and iron oxides are locally common. .

The following section is typical of the Kayak formation
east of the Okpilak River,

Section 2. Kayak formation, east valley wall of Ckpilak
River about 1.7 miles sduth of (pilak Lake;
measured by E. @G. Sable and R. -§. Bunnell,
June 14, 1958, |

, Thickness
Unit to in feet

Top of section: Rubble of Lisburne group limestone.

1. Covered. Scattered rubble ard ta;us of Lisdburne
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group limestone and Kayak formation(?) shale.......
. Quartzite, medium light-gray to medium-gray, \

medium- to coarse-grained with some gramile-
8lze grains. Quartz grains subangular, clear,
moderately well sorted in quartzose, micaceous,

and partly carbonate matrix. Banded to uniform

in appearance. Massive uUnit.......ceceinencncaccnes

Poorly exposed. Interbedded quartzite and
8late; quartzite 70 percent of unit. Quartzite
similar to unit 2; slate medium-gray, in part

finely laminated, contains few quartz granules......

. Schistose quartzite and quartzitic conglomerate,

medium light-gray, granules and small pebbles
of quartz and chert{?) as much as 3/4 inch in
diameter about 40 to 60 percent of unit.

Matrix quartzose,'micaceoua, in part 1iron-

Btained ooooo 8 2 6 06 60 549 0009000830609 ser00nE000s00a ¥ o 00asd>os

Quartzite and phyllitic slate, 1ntérbedded.
Slate, medium light-gray to light grayish-
green, about 30 percent of unit in beds less
than 3 feet thick; contains quartz granules.‘
Quartzite beds less than 6 feet thick,

micaceous. GOGrades downward into unit 6.............

. Phyllite and slate, medium-gray, soft, in part

finely laminated, interbedded with few 1 to .

14 foot beds of schistose quartzite......ccceeveeeees

Schistose quartzitic granule conglomerate

15
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medium light-gray, massive, highly mica-

ceous, contains about 30 percent quartz

Schistose quartzose sandstone and quartzite
interbedded and intergraded with gray to
greenlsh-gray phyllitic slate. Quartzite

light medium-gray, contains subround to

subangular granules and pebbles as much as

3/8 inch 1in diamefer of clear and milky

qQuartz concentrated in beds as much as 3

feet thick. Low porosity...... cesean seesraesreenns .-
Covered. Talus of quartzlite and slate............ vean
Quartzite, light to very light-gray, evenly

bedded, filne-grained to granule-size Quartz

grains, well sorted, subround to subangular.

Varying admixture of light micaceous matrix.

Outcrop weathers light brown to grayish orange.......

Rubble covered. Quartzite, slate, small

~amount of gray, very finely-crystalline

13.

4.

limestone.....oocesocncen Ce oo csosecsenssan aracsesan s

Sandstone and granule conglomerate, medium
dark-gray, fine~ to coarse-grained with few
granules, quartzose grains subround to

round, well sorted, micaceous matrix, massive

unit... ----- ® o a s v 6o uo >0 an> 6 06 09 % & 0000520800808 0D46s0vaevaac9s
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15. Sandstone, medium dark-gray, fine- to coarse-

grained, carbonaceous, quartzose, with thin

lenses of granule conglomerate. Massive unit........ &
16. Sandstone and slate as in units 14 and 15,

1nterbedded............... ........ teesesnacsaasracnna 3
17. Slate, black, carbonaceous, with macerated

plant fragments............... t s seeciansecnen veenoea 2
18. Sandstone, medium-gray, massive, 1ronsta1ned......... 3
19. Interbedded sandstone and slate as in units

13 and l4. Sandstone beds and lenses to 3

feet thick 60 percent of unit. Slate contains

micaceous flattened and distorted plant

impressions. Some concentrations of hematite

along slate bedding........c.ievieiiiannn.nn. crissees 16
20, Coveréd. Estimated......c.vieriiieinnenans seereeeas 50

Schist and schistose mafic igneous rock.
Total 421 %

The Kayak formation is highly variable in thicknéss,
ranging from O to about 400 feet. In some parts of the area
the formation appears to be locally absent and Lisburne group
rocks rest on pre-Mississipplan units., Thicknesses of the
easternmost exposures along the Jago River range from 40 to
200 feet, but here the Kayak rests on granite and the thick-
ness variations may be the result of intrusion. Likewise;.
along the north front of the granite mass between the Jago
and Okplliak Rivers, highly schistose rocks thought to bé
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metamorphosed Kayak formation vary from a few feet to more

than 100 feet in thickness.

Stratigraphic Relationships and Mode of Deposition.- The

Kayak formation overlles pre-Mississippian metasedimentary
rocks with angular unconformity. This relationship is best
exposed on a small scale west of the Okpllak River aiong
Ahngayakasruvik Creek (Bunnell, 1959, in preparation). The
actual contact at the base of the Kayak was not seen east of
the Okpilak River, except where 1t oveflies granite. Here
the contact appears to be gradational. Throughout the
general area, however, XKayak rocks rest on several different
unita-of older metasediments, and aerial photograph studies
east of the area (Reiser, 1957, oral communication) show
distinct angular relationships between Mississippian and
pre-~-Mississippian rock units. |
Bedding relationships within the Kayak formation suggest

essentially continuous deposition during Kayak time with a

gradual change in sedimentation to the dominantly carbonate
deposition of the Lisﬁurne group rocks.

Kayak rocks are interpreted to repreSent initial
deposits of a shoreline type during transgression of the
Mississipplan secas. Some were probably deposited in beach,
deltalc and lagoonal environments, and in part, the Kayak

sands were probably reworked pre-Mississippian sandstones.

Age and Correlation.- On the basls of lithology and strati-

graphic relationships, 1t is felt that this unit can be
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correlated with the Kayak shale of the Shainin Lake area
(Bowsher and Dutro, 1957, p. 13-16) with a fair degree of
confidence. Rocks of similar character and stratigraphic
position have been reported in many areas of northeastern
Alaska including the Kongakut - Firth River sarea (Mangus,
1953), the Shaviovik - Canning Rivers area (Gryc and Mangus,
1947), and others (Brosge, et al, 1952), where they are
referred to as the Kayak formation or the Noatak formation,
a4 name now restricted to rocks farther west than any of the -
above areas (Bowsher and Dutro, 1957, p. 3). Although
thicknesses of the unlt are variable in these areas, they
are consistently greater than those in the Romanzofs, ranging
from about 500 feet along the Canning River to 900 or 1000
feet along the Canadian border. It would appear that the
Romanzof Mountains may have been a structﬁral high during
deposition of Kayak sediments.

No definitive fossils have been found in the Kaysk
formation of the Romanzof area, and no direct 1nd1cation of
the agé of this unit 1s-forthcom1ng.- The locally abundantl
plant fragments ére in a poor state of preservation and
indeterminate. Misslgsippian plant fossils were, however,
found.in this sequence on the Canning River (Gryc and '
Mangus, 1947). At 1ts type locality, the Kayak shale is-
about 960 feet thick, and contains marine invertebrates of
early Mississippian age and is disconformably overlain by
the Lipburne g;oup Wachsmuth limestone of early Migsissippian

age (Bowshef and Dutro, 1957, p. 6). In the Romanzof area,
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the Kayak grddes upward into the Lisburne group, of probable
upper Mississippian age. It would therefore appear that,

if the Kayak was a continuous sedimentation umit ranging
from early to late Mississippian in age, it represents
depoaltion along the shores of an eastward or northward

transgressing sea.

Lisburne group

Name and Definition.- Lisburne tormation was a name given

by Schrader (1906, p. 62-67) to a sequence of light-gray
limestone with subordinete shale and dark limestone exposed
along the Anaktuvuk River, 190 miles southwest of the
Romanzof Mountains. Leffingwell (1919; p. 105-108) referred
to similar rocks in northeastern Alaska és the Lisburne
limestone. Subsequently, detailed studies in the Shainin
Lake aréa, 176 miles southwest of the Roﬁanzof Mountains

have resulted in this carbonate sequence being raised in

rank to the Lisburne group, which consists of two formatlons
(Bowsher and Dutro, 1957, p. 6). The lower formation is
termed the Wachsmuth limestone of early Mississippian age

and consists of 1230 feet of mostly limestone, dolomite, and
chert. The upper formation, of probable late Migsissipplan
age, is termed the Alapah limestone, and at its type locality
18 970 feet thick and contalns zones_of’shale, chert, clastic
limestone, sllicified limestone, and oolitic limestone. The
Alapah 18 disconformably or unconformably overlaln by
Permian(?) or Upper Triassic rocks in some areas of northerﬂ

Alaska. Mississippian carbonate rocks of the Romanzof
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Mountains are here compared to rocks in the type area of

Lisburne group -exposures.

Distribution and Qutcrop.- Lisburne group rocks are exposed
in essentially the same belts as those of the Kayak. East
of the Okpilak River, the group crops out along the north
front of the "Okpilak" granite and locally rests on mountains
made up princlpally of the granite. This general belt appears
to extend across the Jago River and continue eastward as &
geries of east-striking rldges along the gront of the
mountains. In addition, a north-atrikingibelt lies along
the west side of the Jago River, and the southernmost known
exposures lie in a roughly east-striking belt east of the |
Jago. The northernmost exposures east of the Okpllak River
are those in the dome-iike structure along Okpirourak Creek.
The Lisburne group is a resistant and structurally
competent unit 1n‘the Romanzof Mountains. Qood exposures
are common in cliffs along steep mountainsides or as massive
ledées projecting through rubble. The light-gray veathering
colors of the unit make 1t the most distinctive and easlily -
-recognized unit in the area, both as seen on the ground and
on photographs (Figure 5). It can be confused only with the
pbe-MiBsiaaippian silicified limestone gnit (p. 25) whose
outcrops, however, are lighter in color and weather to

resistént pinnacles along the mountainsides.

Character and Thickness.- Carbonate rocks make ub about 90

percent of the lLisburne group in the Romanzof Mountains and
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A

Horizontal beds of Kayek quartzite exposed
on mountain ridge, east side of Okpillak
River, # miles south of Okpilak Lake.
(c1iff in foreground about 50 feet high).

Kayak formation (Mk), Lisburne group (Mp),
and Ferruginous Sandstone member of the
Sadlerochit formation (Psy) exposed 1.7
miles south of Okpilak e. Highest
ridges composed of Quartzite member of
Sadlerochit (Ps3). (Looking northeast).
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include clastice limestone, crystalline 11mes£one, silicified
llmestone, crinocidal limestone, and colomite. Chert, shale,
and 1lmy sandstone and quartzite are less common.

In general, the lower third of the Lisburne cOnaiatQ
of arenaceous sllty to medium-grained limestone interbedded
in some sections with minor amounts of dark-gray shale,
quartzite and sandstone, and thin granule to pebble con-
glomerate similar to those types in the upper part of the
Kayak formation. Limestone is commonly medium to medium
dark-gray, blocky to massive, well consolidated to friasble,
and contains scattered dark- and light-gray chert nodules. .
Some beds contaln abundant crinoidai Aebris and some sandy
limestpne 18 crossbedded. One or more zones of spheroidal
sandy chert concretions occur in the upper part of this unit.
The middle third of the sequence contains perhaps 30 to 40
percent dolomite and dolomitic limestone interbedded with
limestone. The dolomite is light- to dark-gray, weathers -
in characterlstic grayish-orange and yellowish-orange or
dark-gray colors, is sandy to very finely saccharoidal in
texture and occurs in blocky-fracturing beds, commonly less
than 1 foot, but as much as 5 feet thick. Interbedded ‘
limestone 18 commonly darker than the dolomite and generally
less sandy than limestones 1n the lower third of the group,
and includes calcilutite and minor phosphatic(?) types.
Minor dark-gray shale beds and nodules, lenses, and thin
beds of chert in limestone units are subordinate but
characteristic features of this part of the Lisburne. Some

units are very thick and massive (Figure 6).
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Figure 6. Massive limestone in middle part

of Lisburne group exposed in east
valley wall of Okpilak River.
Beds dip about 15° away from
observer, cut by closely spaced,
nearly vertical Joint pattern.
(Looking southeast).
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Thigk massive beds of bioclastic c¢rinoidal liﬁeatone,
in part blostromal, form distinetive units in part of the
upper third of the lisburne sequence. Théy are light- to
medium-gray, weather whitish to light gray, and are well
consolidated to friable. These beds form massive units
more than 100 feet thick in some sectlions. Medium-gray
811ty to very finely-crystalline platy to blocky limestone
and minor amounts of dolomite are also preéent in the upper
part.of the sequence, but the sandy beds which characterize
the lower part of the formation are relatively rare. At
least one zone of septarlan concretions and sedimentary
chert breccias 13 assocliated with blostromal limestone.
Scattered chert nodules and lenses are not abundant.

The following aecfion of Lisburne group, exposed on the
east wall of the Okpilak River valley, overlles and may in
part be faulted agalnst Kayak formation, and 1s overlain by

the Ferruginous Sandstone member of the Sadlerochit formation.

Thicknesses are approximate.

Section 3. Lisburne group exposed on mountainside, east
wall Okpilak valley, 1.7 miles south of Okpilak
Lake. Measured by E. G. Sable and Qeorge R.

Kunkle, August 12, 1957.

Thickness
Unit ‘ : in feet
1. Rubble and cover. Limestone, mediﬁm-gray,
very fine-grained to silty, platy to small
blocky fragment8.........-. PR [0 X
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Limestone as in unit 1, blocky, weathers
in small fragments..
Limestone, light- to medium-gray, weathers
light gray to white, medium- to coarse-grained,
crinoidal biohermal bed. Crinoid rings and
columnals about 40 percent of unit, cemented by
very fine~grained calecite. Beds well consoli-
dated to very friable, weather in small frag-
ménts, contain crinold impressions and some
subround fragments of light weathering
dolomite(?) in uppermost part which 1s mainly

calcilutite type..... S e, e e,

. Limestone, medlum-gray, very fine to very

coarse calcarenite. Local concentrations of

crinoidal debris along bedding. Massive unit

but weathers to relatively small fragments......

. Dolomite, olive-gray to medium light-gray,

weathers grayish orange, with flne-grained,

saccharoidal texture, beds 2 to 3 inches thick..

Limestone and dolomite or silicified limestone;
medium dark-gray to dark-gray, very finely-~
crystalline to calcilutite type, fractures in

small platy fragments...... teesesssarsens sraeses
. limestone, dark-gray, very finely-crystalline,

contains 3-inch to 1-foot thick lenses of

white to light-gray cﬁert parallel to bedding..

Limestone about 70 percent of unlt............ .

2 ez e 601
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10.

11.

12.

13.

14.
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Limestone, dark-gray, very finely-crystalline
to llthographic, in part probably silicified.
4-inch thick nodular black chert lense within

. Dolomite and limestone interbedded, dolomite

about 60 percent of unit, light- to medium-
gray, fine-grained; limestone medium-dark

to dark-gray, very finely-crystalline, dense,
breaks with conchoidal fracture. Grades

downward into unit 10...... Chssesesesennnenn eh e

Limestone, dark gray, very finely-crystalline.......

Limestone, light-gray to white, weathers light

-yellowish gray, sandy, with dark-gray argilla-
ceous appearing grains to 1/16 inch diameter.......

Limestone with minor chert interbeds. Lime-
stone medium-dark to dark-gray, sandy, very
fine- to medium-grained, to finely-crystalline.
Chert dark-gray, in lenses less than 1 foot in
thickness, about 5 percent of unit. Calclte
lenses and earthy hematitic zones about 1/8

inch thick, roughly parallel to bedding but

irregular. Estimated thigkneas............ .......

Slate, dark-gray, micaceous, fissile, contains

numeréus caleite veins at various attitudes....

Dolomite and limestone interbedded as in unit
7 but weathers dark orangish color; limestone

calcilutite type. Resistant unit with beds as

3.5

75%

3.5
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15.

16.

17.

18.

19.

20,

43

much as 5 feet thick. Estimated thickness.........
Limestone, dark-gray, very finely-crystalline
to silty, soft, emits strong organic odor

from fresh fracture surfaces, contains some
fissile parting. Few scattered crinoid rings
and scattered round to subround pebbles of
light-gray sandy limestoneL Whitish
efflorescence on some surfaces. Q(rades
downward into unit 16........ cerisenaen eieemens
Dolomite, medlum-gray, fine;graiﬁed,
saccharoldal texture.......ovevoeenas ereaenns e
Limestone, medium-gray, finely-crystalline

to sandy, densBe, maasive. Contains about

25 percent medlum dark-gray chert nodules and

lenses as much a8 4 inches thick. Earthy

hemetite assoclated with some chert lenses.

Irregular contact with unit 18..... ceeiaeons cesaces

Dolomite, medium- to medium dark-gray, weathers

dark orange, sandy, flne- to very fine-grained.....

Note: Units 19 - 21 form massive resistant section.

Limestone, medium dark-gray, finely-crystalline,
contains about 5 percent crinoid rings and

bryozoan(?) fragments. Minor lenses of light-

to dark-gray, white-weathering chert......... cecoas

Limestone, and interbedded beds and nodules of
white chert. Limestone medium- to light-gray,

weathers white to 1light gray, sandy, massive,

55
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3.5
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21.

22.

23.

24,

25.

26,

uy

in part friable, in beds 1 to 10 feet thick.

Chert lenses as much as U4 inches thick, about

5 percent of unit......... Ceieenaans C et taeen e .. 48
Limestone and chert as in unit 18, with

about 40 percent bioclastic-limestone con-

taining abundant crinoidal debris and granule

81ze calcite grains. Contalins less then 10

percent white chert in beds and lenses to 6

inches thick gnd spheroidal cherty concretion-

like bodies as much as 3 inches in .diameter

aligned along bedding Planes..................... .. 12
Sandstone, light-gray, weathers medium dark- |
gray, highly calcareous, plat§ to blocky,

parting 2 to 4 1nches,leven1y bedded. Upper

20 feet poorly expdsed, contains about 5 percent
ellipsoidal white chert nodules or concretionsl

2 to 3 inches 1in dlameter......... Ceeeeneneaaaeanns - 30
Mostly talus covered. Limestoné, light to

medium-gray, sandy, fine—grainéd, blocky.ceeevvnaes 30
Limestone as in unit 23, but well exposed.

Contains a few lenses of sandy'white limestone..... 25
Rubble of limestone, light- to medium dark-

gray, fine- to medium-grained and including

some lithographic types............ ceeeresisassesss 50
Limestone, white to medium-gray, sandy, very
fine-grained, friable to well consolidated,

weathers medium gray, platy to blocky.............. 5




A

LA - U

UM« B g

= vedlilv— i~ .

,‘Eﬁuwuy.if ~

45

27. Limestone similar to unit 26, but in part
yellowish gray, and contains irregular 2 to
6 inch white chert nodules at top of unit

Ceecineen. 5

28. Limestone, white to medium-gray, sandy, very

fine-grained, clean, frisble....................... 1.5
29. Limestone, medium-gray, 3andy, fine-grained,

weathers dark yellowish orange, blocky . .to

massive, beds 4 inches to 4 feet thick;'emita

organlc odor from freshly fractured surfaces,

contains scattered crinoid rings, small

calcite crystals, and trévertine on surfaces.

Estimated thickness.........c.cvouveenennnnn.. eree. 28

30. Covered.  viuiiiienraeceennneetaoaonsonnnnnneanennn. 10t

(Overlies Kayak formation, section 2.)

Total 780%

The Lisburne group appears to vary éonsiderably in
thickness throughout the area, and has its greatest apparent
thickaess of 700 to 800 feet east of the (kpilak River.
waever, sections of 600 to 700 feet are reported between
the Okpilak and Hulahula Rivers (Bunnell, 1959, in prepara-
tion), And some apparently unfaulted sections overlying
granite are less than 100 feet thick. Possible reasons for‘
the thickness variations include (1) unrecognized faulting,
(2) the equivalence of Kayak formation in parts of the area
to basal Lisburne rocks exposed elsewhere, (3) erosion pr;or
to deposition of Sadlerochit formation rocks, and (4)

assimilation or replacement by granite.
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Stratigraphic Relationships and Mode of

Deposition.- Contacts
between the Lisburne group and Kayak formation are greda-

tional. In one 8uch exposure along the south slde of
Contact Creek, quartzitic sandstone of the Kayak grades
into masslve sandy limestone of the Lisburne group within
2 stratlgraphic feet. Several feet above the contact, bédg
of sandy limestone are interbedded with messive finely-
crystalline to silty limestone. Higher in the section,
sandy beds are relatively scarce. -

No significant stratigraphic bresks were recognized
within the Lisburne group sequence in the Romanzof Mountains.
Some irregular bedding contacts and relatively rare intra-
formational conglomerates are present, but their significance
18 not as yet known.

The Sadlerochit formation overlies the Lisburne group
with apparent disconformity to perhaps a low degree of |
angular unconformity (p. 57 ). The amount of Lisburne
removed by pre-Sadlerochit erosion 18 not known, bdbut ihe
crinoidal limestones in the upper part of the Lisburne are
present in most sections, and lie as muqh as 30 feet and
as 1ittle as 5 feet below basal Sadlerochit beds. In some
sections, moreover, the crinoidal beds are absent. Although
some warping between the Mississipplan and Permian periods

may have occurred, Severe diastrophism did not affect the

area.

Age and Correlation.- Fossils in the Lisburne group qf'the

Romanzof Mountains are locally abundant but distorted,
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fractured, and so completely replaced by quartz or calcite
that for the most part not €éven genera can be identifted.
Crinold fragments are the most abundant forms, conslisting
almost entirely of columnal Segments. Brachiopods, includ-

ing spiriferoid and productid types, are poorly preserved,

as are questlonable pelecypod shells. Corals including
colonial l1ithostrotionoid and syringiporoid types and
solitary zaphrentid types are best preserved, being conmonly
completely s1licified, although much distorted. Possil
collectlons from the area have not yet been thoroughly

. 8tudled.

At this writing, Lisbufne group rocks in the Romangof
Mountalns cannot be correlated with certainty with the two
formations in the Lisburne group type sections. Lithologically,
the Lisburne group rocks in the Romanzofs appear io most |
closely resemble those of the Wachsmuth limestone. The
fossilas, however, resemble those types in the Alapah lime-
stone. Lithostrotionoid corals which occur wlthin 10 feet
or less of the base of the group on the Jago River and within
50 feet of the top of a few Lisburne sections farther west,

and the brachlopod Glgantoproductus sp. seen in both the

upper and lower parts of the formation along the Jago and
Okpilak Rivers, are characteristic forms. Bowsher and Dutro
(1957, p. 6) state that these fossils, occurring in the
Alapah 1limestone, indicate a probadble late Misaiasippiah age.
It would appear from the fossil evidence, stratigraphic
relationships, and known distributlon of Lisburne group rocks

in northeastern Alaska, that the Lisburne group rocks in the




oL

T .

48

Roman;of Mountains represent the gradual stabilization of the
Misslsslpplan seas which, encroaching from the west or south,
reached this area during late Mississippian time. The
ILisburne group here then representé Ssedimentation conditions
similar to those for the Wachsmuth limestone in its type
area but occurring at a later date. A generalized interpre-

tation of these relatlonships is shown in Pigure 7.

SHAININ LAXE AREA
(Bowsher & Dutro, 1957)

————170 miles—H

ROMANZOF MOUNTAINS
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Figure 7. Diagrammatic sections showing sugges
‘ relationships of Mississipplan rocks 1n
Romanzof Mountains and Shainin Lake area.
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Fennsylvanian System

No rocks of Pennsylvanian age have been recognized in

the Romanzof Mountains, adlthough Pennsylvanian limestones

have recently been identified south of this area (Dutro, J.

T. Jr., 1957, oral communication), and may be present along
the Alaska-Canada boundary. PRossils collected by Maddren in
1912 from rocks overlying Lisburne rocks along the boundary
were Ooriginally identified as Pennsylvanian in age. Later,.
the 03831138 were referred to the Permian tSmith, 1932)
Sadlerochit formation. However, Maddren, 1n his 1912 field
notes, states that the rocks overlying the Lisburne limestone
consist of sandstone in some 1ocalit1es and limestone in- |

others.

Permian and Triassic(?) Systems
Sadlerochit formation

Name and Definition.- Sadlerochit sandstone or Sadlerochit

formation was first named and described by Leffingwell .
(1919, p. 113-115) after the Sadlerochit Mountains, .15 miles
northwest of fhe Romanzof Mountainé._ According to Leffingwell,
the formation lies between Lisburne limestone and rocks of
the Upper Triassic Shublik formation, is about 300 feet thick
in the Sadlerochit Mountains, and 1s composed of ferruginous
sandstone with a few conglomeratic layers. He desacribes the
formation as céneisting elsewhere mostly of dark ferruginous
quartzite. Sadlerochit formation was mapped on the east

side of the Okpilak River by Leffingwell, and Whittington
and Sable {1948, pl. 1) reported the formation slong the
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north front of the mountains west of the Gkpilak River.
In addition to extending the known eéxposure belts of
this formation 1n the Romanzof Mountains, the 1957-1958
work has divided the Sadlerochit formation into three
members, which are differentiated on the basis of lithology.
From younger to older, they are: Quartzite membep
Shale member
Perruginous Sandstone member.
Although Leffingwell defined the Sadlerochit formation
28 the sequence lying between the Lisburne group and Shublik
formation, both of which are well defined units, he apparently
mapped only the unit here called Ferruginous Sandstone member
as Sadlerochit formation. The overlying Shale and Quartzite
members, as wa2ll as younger units, weré mapped as un-
differentiated Mesozoic rocks in the Romanzof area. In this
report, the writer retains the stratigraphic boundaries of
the Sadlerochit formation as defined by Leffingwell, but
extends the Sadlerochit to include untts younger than that

which Leffingwell described as the Sadlerochit.

Distribution and Outecrop.- Surface rocks of the Sadlerochit

formatlion comprise the most extenslve exposureé of sedimentary
rocks along the north front of the Romanzofs. Here they
oceur in an east-trending belt which narrows eastward. The
Quartzite and Shale members are exposed throughout most of
the outecrop belt; outcrops of the Perruginous Sandstone
member are restricted.to localities near Lisburne group

surface exposures and occupy 2 smaller area.
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Owing to the presence of poorly resistant shaly rocks
and because many of the hills comprised of Sadlerochit
formation have not been recently glaciated, the exposures
are mostly cove;ed by residual rubble and talus, Perhaps'the
best exposures of the Ferruginous Sandstone member lie on
the mounthinsides adjoining the Okplrourak and east side of
the (kpllak Rivers, and fair to g00d exposures are also
found along Ahngayakasrakuvik Creek and its tributaries, In
outcrop, the Ferruginous Sandstone member is recognized by
its pronounced ironstained appearance in weathered exposures.
The Quartzite member weathers to grayish hues and stabilized
rubble 1s largely covered by black lichens. Oﬁ aerial
photographs the formation has a blotchy "two-toned” appearance
due to the lichen cover and the amount of light-appearing
shale in the rubble.

Character and Thickness.- The lithologic characteristics of
each member of the Sadlerochit formation are described below.
The>author wishes to emphasize that nearly all of these rocks
have been subject to dynamic and low grade vegional meta-
morphism and, in part, s1licification. The present rocks
are almost entirely quartzites and slates which, however;
are not so severely altered that the original features have
been lost. Even in the most severely deformed parts of the
area, the Sadlerochit formation retains ﬁoat of its primary
characteristics. Two formations which it might be mistaken
for, however, are parts of the Kayak and Kingak formations.




52

Ferruginous Sandstone member. - Quartzite, quartzitic

sandstone and 8l1ltstone, limy sandstone and siltstone, and

minor thin conglomeratic beds occur in twe fairly uniform,
massive cliff-forming units 8eparated by a unit composed:
dominantly of shale and slate (Figure 8). The lowest
quartzitic unit 1s argillaceous and ferruginous, due to
numerous limonite grains and oxidized pyrite; the rocks are
genarally medium dark-gray, fine-grained to silty, and occur
in even beds 6 inches to 5 feet thick. Thin pebble con- |
glomerates consisting of about 70 percent well-rounded gray
chert and argillite, rounded siliceous nodules, and clay
ironstone nodules are conspicuous in the lowef'fen feet,
Abundant but poorly-preserved fossil.molds and casts range
throughout most of this unit, and the fossils include horn
corals, productid and spiriferoid brachiopods, and crinoid
debris which are commonly assoclated with siliceous chert
nodules. The middle shaly unit consists of medium- to
medium-dark gray shale and slate. This 18 poorly resistant
and unfossiliferous. The third and uppermost unlt is similar
to the lowest unit, but fossils are rare to absent, and
massive beds are as much as 9 feet thick. Shaly interbeds
less than 1 foot thick are present. This unit probably
contains a variable clay size content, as it is nbt every-
where well expressed. Pyritic concretions ocecur 1in all
thrée unita. _

The thickness of the Ferruginous Sandstone member 1is

175 to 200 feet east of the COkpllak River.
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Ferruginous Sandstone member of the
Sadlerochit formation (Ps;) overlying
Lisburne group limestone ~(Ml). Shale
(Pe2) and Quartzite (Ps3) members of
Sadlerochit formation in distant hills,
(Photo looking east up tributary of
Okpilak River, lower dark cliffs about

4O feet high).
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Shale member.- Medium dark-gray to black 8ilty and clay

shale with about 10 to 20 percent thin interbedded quartzite
comprise the Shale member of the Sadler&chit formation.

The shale 1s uniform, laminated and banded, with beds a
fraction to 13 inches thick, and sets of beds as much as

30 feet thick (Pigure 9). A few 1- to 2-inch beds of
nodular clay ironstone are interbedded with the shales,

and disseminated pyrite crystals are relatively common,
particularly in the black sooty-shales. Quartzites are
mediun-gray, in part laminated, evenly bedded, leés than 1
foot thick and weather pale yellowish-brown. The guartzites
resemble those in the overlying Qnartiite‘member.

' Thickness measurements of the Sha;e member are approximate.
The member is relatively incompetent, and has yielded to
orogenic forces mainly by flowage; as a result, apparent
thicknesses of the section vary considerébly. In addition
the Shale member grades upward into tﬁe Quartzite member
30 that the contact between the two members in one part of
the area has probably not been drawn at the same horizon
elsewhere. The average thickness of the Shale member between
the Okpilak and Jago Rivers 1s bgiieved'to be about 420 feet.
Farther southwest, in the southernmost exposures at the head
of Ahngayakasrakuvik Creek, the member 1s several hundred
feét thicker (Bunnell, 1959, in preparation). The apparent
southward 1ncfease in thickness 1s probably in part due to

southward decrease in grain size of the upper part of the

Perruginous Sandstone member.
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Shale member of Sadlerochit formation
exposed on east valley wall of Okpllak
River. Note beds dipping away from
observer cut by cleavage dipping 40
degrees to right. (Looking north;
falcon's nest about 13 feet high).



56

Quartzite member.- Quartzite, lesser amounts of shale

and limy sandstone, and minor amounts of granule to pebble

conglomerate, granule to pebble breccia, and clay ironstone

constitute the uppermost member of the Sadlerochit formation.
Consisting largely of resistant beds which uphold high
ridges and hills, quartzite makes up about 80 percent of the
member. The quartzite 18 medium- to medium dark-gray, fine-
to very fine-grained, dense, apparently well sorted and clean,
and weathers pale yellowish-brown, grayish, and reddish-brown.
Beds are evenly bedded, average about 2 feet and are as much
as 10 feet in thickness, and weather to massive, blocky, orl
| platy fragments. Resistant sets of beds are as much as 50
feet thick. Texture 1s uniform to laminated, and beds
locally contain symmetrical but irregular ripple marks of
small amplitude and scattered pelecypod molds on their
surfaces. Gray to black shale aﬁd siate, similar to that in
the Shale member, are interbedded with quartzite and 6ccur
in thin sets of beds commoniy less than 1 foot thick. Pale
brown fine-grained limy sandstone occurs in 6-inch to 2-foot
beds. The upper 100(?) feet of the unit is flaggy, ripple-
marked, and contains a8 few pelecypod molds. Quartzific con-
glomerate occurs as beds and lenses less than 1 foot thick,

and 1s apparently restricted to the upper part of the member.

Conglomerate constituents, which are well rounded to subround,

f£airly well sorted, but poorly packed, consist of gray and

black chert, milky quartz and other sillceous rock fragments,
[

and minor clay ironstone nodules. Dark reddlsh-brown
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weathering clay ironstone occurs as scattered nodules or in

nodular beds less than 2 inches thick. Spheroidal pyrite(?)

concretions, now weathered to iron oxides, are of scattered

ocecurrence.

The total maximum thickness of the Quartzite member is

estimated to be about 700 feet. No complete uncomplicated

section of this member was found east of the Okpllak River.
West of the river, Bunnell (1959, in preparation) reports a
possible maximum thickness of 800 feet for the Quartzite

member,

Stratigraphlic Relationships and Mode of Deposition.- The

Sadlerochit formation ovgrliee thé Lisburne group with at
least slight angular unconformity in the Romanzof Mountains
and 1s in turn overlain by the Shublik formation with |
possible disconformity. No stratigraphic breaks have been
recognized within the Sadlerochlt formation in this area.

The base of the Sadlerochit is exposed in a few cliffs
on the east valley wall of the Ckpillak River,. 2 miles south
of-Okpilak Lake. The contact 1s abrupf. Basal Sadlerochit
beds are locally conglomeratic, contain chert possibly
derived from the Lisburne group, and overlie more than one
horizon in the upper unit of the Lisburne. Where accessiblé,
the Sadlerochit beds were seen to overlie the ILisburne con-
formably or with slight discordance not‘exceeding 59, although:

apparent discordance of as much as 20° was seen in one

inaccessible exposure of the contact in this vicinity. Faults
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cut this part of the area, however, and the discordance may

be in fact due to faulting.

Contacts between members of the Sadlerochit formation
are poorly exposed due to the shaly character of the contact
rocks. Relationships between the Ferruginous Sandstone and
Shale members appears to be gradational, and the contact 1is
placed at the top of the upper quartzite unit of the lower
member. The Shale and Quartzite members are almostlcertéinly
gradational, with thin quartzite beds appearing in the upper

100 feet or so of the Shale member and culminating in thick

. massive quartzite beds.

The contact between beds mapped as Sadlerochit formation
Quartzite member and Shublik formatlion 1s poorly exposed high
on the Okpilak valley wall three-fourths of a mile east of
Okpilak lake. The highest Sadlerochit beds are slates, in
part ironstained. These are overlaln with apparent conformity
by basal phosphate-pebble sandstone of the Shublik, but - the
exact contact relationships are masked by rubble. J

The Sadlerochit formation is belleved to be entirely a

‘product of marine deposition. The lower member 18 interpreted

to represent depositlon 1n a shallow shelf-type environment
during a relatlvely rapid but fluctuating marine transgression.
Source areaﬁ for the formation may have been to the north,

as 1gferred from the apparent northward thinning of the

formation to 300 feet and the presence of local coarse con-

Agiomerates 4n the Sadlerochit Mountains (Leffingwell, 1919,

p. 113; Whittington and Sable, 1948). Mississippian(?) and
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older crystalline rocks pProbably contributed to the sediments.

The Shale member was deposited below wave base, and may

The Quartzite
member was deposited under shallow shelf conditions,

represent deposition in a euxinic environment.

at least
in part above wave base, and represents a progressively

shallower and more marginal environment upward in the section.

Age and Correlation.~ Fossils found in the Sadlerochit forma-

tion include abundant hut poorly preserved spiriferoid,
productid, and chonet1d(?) braéhiopods in the lower part of
the Ferruginous Sandstone member, one possible pelecypod
impression in slate of the Shale member, and scattered
pelecypod molds and one partial ammonoid cast in quartzites
and limy sandstones of the Quartzite member.

The fossils in the Ferruginous Sandstone member are
similar to those reported by Leffingwell (1919, p. 114-115)
and other workers in northeastern Alaska. PFossils from the
lower part of the formation had previously bcenlidentified
by Girty (Leffingwell, 1919, p. 114-115) who referred them
to the Pennsylvanian (Urallan). Later, according to P. 8.
Smith (1932, p. 32), "...0irty is now convinced that it
(the lower Sadlerochit fauna) 1s more properly to be regarded
as belonging to the Permian.” Dutro (1956, oral communication),
after examination of many Sadlerochit formation collections,

beliaves that the lower Sadlerochit fossils have an early

Permian aspect.

The poorly preserved pelecypod molds and ammonold frag-

ment from the upper part of the formation have not as yet
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been studied, but may be Triassic forms. Pelecypods and
ammonites, collec@ed from the upper part of a unit mapped as
Sadlerochlit formation near the Shaviovik River, 70 miles
east of the Romanzof Mountains (Keller and Morris, 1952),
are reported to be of early and middle(?) Triassic age.
Should the fossils found in the middle and upper part of the
unit mapped as Sadlerochit formation on the.Okpilak River
have similar age affinities, the formation then represents

an age range from early Permian through possibly middle
Triassic.

Triassic System

Shublik formation

Name and Definition.- Defined by Leffingwell (1919, p. 116-118)
as the sequence which overllies the Sadlerochit formation and ‘
underlies the Jurassic Kingak formation, the Shublik forma-
tion has not been redefined during more recent investigations.,
Its lithologic¢ character and contained fossils make it &
distinctive unit in northeastern Alaska and 1ts equivalents

in northwestern Alaska, although in part lithologically

different, bear a similar fauna (Smith and Mertie, 1930,

p. 185-194; Payne, 1951).

Distribution and Outcrop.- Exposures of the Shublik formation,

although of small areal extent, are widespread along the

northern front of the Brooks Range. In the Romanzof Mountains

the formation crops out in a relatively narrow belt north of

Sadlerochit formation exposures, occurs in a few places as
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erosional remnants, or is sharply infolded with Sadleroch’s
rocks.
Good outcrops of the Shuﬁlik formation are scarce -
because of 1ts poorly resistant nature. One good exposure
of part of the formation lies in a cut bank of a small Stream
along the east wall of the Okpilak valley, 1 mile northeast
of Okpllak Lake. Elsewhere, except for a few small cut
banks and steep hillsides, mostly west of the Okpilak River,
the formation can be traced only by recognition of rock types
in scattered frost heavings and on rubble covered slopes.
Weathered outcrops of Shublik formation have & charac-
teristic bluish-white phosphatic efflorescence on otherwlse
black sooty-appearing exposures. The basal sandstone,
however, often weathers pale-brown and 1s slightly iron-
stained,-similar to parts of the Sadlerochit formation. On
aerial photographs, the formation is not distinctive 1n

appearance, but occupies belts of low relief.

Charactef and Thickness.- The Shublik formation 1s dominantly

dark-gray to.black limestone and limy shale, in large part
phosphatic. A dark ssndstone, about 40 feet thick, 18 a
persistent marker zone at the base of the formation. On this
basis Leffingwell divided the formation into an upper lime-
stone member and a lower sandstone member.

The basal sandstone member 1s mediﬁm— to dark-gray,

weathers pale- to moderate yellowlish-brown, fine- to medlum-

grained, and ranges from calcareous and well indurated to

quartzitice. Beds are 1 to 2 feet thick, evenly bedded, andl
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weather to irregular blocky to massive fragments. Black
irregular phosphatic, pebbly nodules as much as 1 inch in
diameter make up perhaps 10 percent of the member.

The limestone member consists of dark gray to black,
arglllaceous to sandy limestone interbedded with black,
sooty, calcareous shale and fissile black limestones. Sandy
limestone beds are blocky to platy, average less than 1 foot
in thickness but as much as 4 feet thick, and sets of beds .
are a8 much as 20 feet thick. Shale and fissile limestone
occur in sets of beds as much as 30 feet thick. Blocky and
platy limestone 18 dominant in the lower half of the lime-
stone member, making up about 60 percent of those rocks.
Shale and fissile limestone increase in abundance upward
and constitute about 70 percent of the upper.half of the
member. ‘

Scattered limonitic (pyritic?) spherical and ovoid
nodules as much as 4 inches in dlameter, and séattered clay
1ronstone nodules are relatively rare. Much of the limestone
Iand shale 1s phosphatic as evidenced by_bluish and white
efflorescence on weathered surfaces (Figure 10). A dark
yellowlsh-orange weathering laminated silty limestone is
present in rﬁbble at or near the top of the Shublik sequence
in some exposures.

Grayish-black phosphatic nodules ranging in size from
1/32 to more than 2 inches in diameter are most abundant in
the lower part Of the limestone member and are estimated to

constitute about 15 percent of the lower half. The nodules
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Figure 10. Phosphatic shale and limestone of the
Shublik formation exposed on east valley
wall of COkpilak River, 1 mile northeast
of Okpilak lake. Beds dip to left;
cleavage dips to right. Looking north-
east. Photograph by John E. Cantlon).

11. Basal siltstone member of the Kingek
Flgure formation exposed in hills northegst of
Okpilak Lake. (Beds dip about 20 away
from observer; cliff about 40 feet high).
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are spheroidal to highly irregular,
aphanitic, and hard.

rounded in shape,
Some are distinctly éoncretionany;
others are without visible structure and appear to grade

into and replace limestone. Locally, beds as mueh ag 2 feet

thick coneist of as much as 80 percent phosphatic nodules.
The Shublik is locally fossiliferous. Fosslls appear

to be abundant near the middle and at the top of the limestone

member and scatpered throughout the upper half. No fossils

were found in the lower half of the member or in the sand-

stone member. Fossils consist of monotld-type pelecypods,

rhynconellld and terebratuloid brachiopods, belemnoid and

‘nautiloid(?) fragments, and gastropods. Shell material

appears to be either phosphatic or calcareous.

The Shublik formation is belleved to be about 700 feet
thick on the east side of the Okpilak River. A section,
which 18 not completely exposed and may be faulted, 18 gilven

below.

Section 4. Shublik formation, east valley wall of Ctpilak
-River, 1 mile northeast of Okpilak Lake;
measured by E. G. Sable and G. R. Kunkle,
August 13 and 15, 1957.

Thickness
Unit , in. feet

Overlain by Jurassie Kingak formation.

1. Tundra covered. Scattered heavings of
grayish-black to dark-gray limestone;
black calcareous shale or shaly limestone,

soft, sooty, phosphatlc; and dark yellowish-
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orange, very fine-grained to 8llty

laminated limestone. Few fossil fragments

of monotid pelecypods, rhynconellid
brachiopods, belemnoids(?)

. Interbedded 11 -estone and 1imy shale in

alternating sets of beds about 10 to 30 feet
thick. Black, fissile, "sooty” limestone and
black "sooty", silty to sandy calcareous
shale containing black phbsphatic nodules,
about 70 percent of unit. Dark-gray fine-

-grained sandy to silty, blocky limestone,

weathers grayish-black and containing fewer
phosphatic nodules. Phosphatic nodules

average perhaps 15 percent of unit, as much-

as 40 percent in uppermost 10 feet of unit.
Phosphate nodules, grayish-black, hard, round
to subround to highly irregular shape, 1/32

irch to 2 inches in diesmeter. Some distinctly
concretionary, others apparently structureless,
noticeably compressed and éligngd with second--
ary cleavage. Unit weakly resistant.. Scattered
ironstained pyritic(?) concretions and nodules
as much as 2 inches by 4 inches, spherical to
oblong; few scatterea clay ironstone nodules.......
Interbedded limestone types as 1in unit 2{

but blocky sandy. limestone about 65 percent

of unit and most abundant in lower 20 feet

50°?

2507
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of unit. Blocky limestone beds average 6
inches to 1 foot, as much ag 4 feet thick

Black shaly limestone, fissile, in beds less

than 1 foot thick, with whitish efflorescence
on surfaces. Phosphate nodules not abundant.

4, Calcareous sandstone and sandy limestone,
dark-gray, weathers dark yelloﬁish—brown
10YR 4,2, blocky, beds 1 to 3 feet thick,
contain about 20 to 30 percent black

phosphatic nodules; whitish efflorescence
prominent on surfaces of limestone and
nodules....... svecesss A .
5. Sandy limestone, dark-gray to black,
weathers dark yellowish brown with 60 to
80 percent phosphatic nodules........v.ose.
6. Same as unit 4. About 30 percent phosphatic
nodules averaging # to 1 inch diameter.......
7. Partly covered. Limestone, dark-gray to
black, with white phosphatlic efflorescence
and noduleé, sandy, fine- to medlium-grained,
bloéky to fissile, mostly poorly indurated.
Fossll fragments within 10 feet of top.
Phosphate nodules about 5 percent of unit
at base to about 15-20 percent near top,

appeafs to roughly correlate with grain size

which coarsens upward in unit.................

8. Interbedded black shaly limestone and medium-

vesens 20

a v o asoe 0.6 toa

* 6 0600 -16

vhese 2007
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gray sandy limestone. Sandy limestone about
70 percent of unit, blocky, 3- to 2-foot
thick beds, weathers yellowish brown, contains
a§out 20 percent black phosphatie hodulea, 1/8
to 14 inches in dismeter, with few thin beds
composed of about 90 percent nodules. Shaly
limestone weathers medium to light grdy............
Poorly exposed. ILimestone, black, shaly

in part, weathers pale yellowish brown.
Sandstone, medium- to dark-gray, weathers

pale to moderate yellowish brown, fine- to

medium-grained, in part calcareous, blocky,

" beds 1 to 14 feet thick, contains dblack

phosphatic nodules less than 1 inch in
diameter; unit in part with bluish-white
efflorescence, resistant.......... S

Sadlerochit formation Blate and quartzite.

Total

15

709+

Stratigraphic Relationships and Mode of Deposition.- Neither

the top nor the bottom of the Shublik formation 1s well

exposed in the area. The relatively abrupt change in rock

character between the sandstone member and the Sadlerochit

formation, despite thelr apparent structural conformity,

implies a corresponding change in-sedimentary conditions

if the phosphatic material 13 considered to be syngenetic.

The quartzite beds of the overlying Jurassic-Kingak formation
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also represent an abrupt change back to dominantly clastic-

type deposition. The ShubliX formation itself reflects

relatlvely constant conditiona of sedimentation, but a
discussion of the environment of this type of phosphatie
deposit is beyond the Scope of this report.

Age and Correlation.- Tentative identification of fossils
collected from the Shublik formation in the Romanzof
Mountains were made by the author as follows:

Monotis subecircularis Gabb

Halobia cf. H. cordilierana Smith'

belemnoids and nautiloids undet.-

rhyncohellid'brachiopods

terebratulqid brachiobods

Species of Monotis and Halobla are considered to be
Late Triassic index fossils on the North American continent.
These formB are present in Upper Triassic rocks throughout-
northern Alaska (Payne, 1951), and the Shublik formation
remains one of the best-established age units in the region.
| The remailning fossils are similar to some of those 1in-the
large collections reported by Leffingwell (1919, p. 117- 118)
and at least the upper half of the Shublik formation in the
Romanzof area 18 considered to be of late Triassic age.
The sectlons examined are almost identical to those reported

by other workers in northeastern Alaska.
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Jurassic §jstem
Kingak formation
Name and Definition.- Named by Leffingwell (1919, p. 119-120)

after Kingak Cliff at the southeast end of the Sadlerochit
Mountalns, the Kingak shale was defined to include about ROOO
feet of black concretion-bearing shale in its type area.
According to Leffingwell, the Kingak shale overlies the
Shublilk formation with apparent conformity and probably
directly underlies the Ignek formation. Subseqnentlto
Leffingwell's work, the outcrop belts of Kingak have been
extended both east and west of the type area (Gryc and
Mangus, 1947; Keller and Morris, 1952; Mangus, 1953). Some
of the exposures reported by Leffingwell have been re-examined
(Grye and Mangus, 1947; Whittington and Sable, 1948), and
megafossil aﬁd microfossil information from the formation
have been published (Imlay, 1955; Tappan, 1955).

In addition to the predominance of shale in the Kingak
section, Whittingto:n and Sable also mapped & massiye sandy
siltstone and conglomeratic siltstone unit as much as 120
feet thick as constituting the basal beds of the formation
along the Sadlerochit River, 16 miles northwest of the
Romanzof Mountains. During the 1957-58 studies in the
Romanzof area, a simllar siltstone and sandstone was
recognized to overlie the Shublik formation. The Kingak
sﬁale, as defined in the Romanzofs, then, includes the basal
8iltstone and sandstone overlying the Shublik and an un-

determined thickness of clay and silty shale above this.
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The basal unit is here informally termed.the siltstone member,

and the remainder of the formation is called the dlack shale

member.

Distribution and Outcrop.- The Kingak shale is poorly exposed,

and crops out sporadically aloﬁg the north front of the
Romanzof Mountains. Between the Okpilak and Jago Rlvers a
linear belt of exposures strikes east northeast. Between
the Oicpllak and Hulahula Rivers, the belt strikes generally
northwest; in addition, one erosional remnant of the Kingﬁk
lies south of these exposures and makes up a high prominent
butte 2 miles west of Okpllak Lake. '
Good bdbut sporadic exposures of the slltstone memder of
the formation lie 1in the belts of exposure mentloned above.
Resistant sandstone and siltstone, metamorphosed to quartzite,
form largely rpbb1e~covered ridges as much as 300 feet in
relief. North of these ridges the poorly resistant shale
beds of the Kingak crop out in a few stream cﬁtbanka and

low hills, but are otherwlse covered by tundra or glaclally-

derived deposits.

Character and Thickneés.— The Kingak consists mostly of dark-

gray to black shale, as {nferred from scattered rubble and
frost heavings far'to the north of basal Kingak beds, although

1ittle of this rock type 18 exposed in the vielnity of the

Romanzof Mountains. A few cutbank exposures of the black

shale member were examined along tributaries of the

Okpirourak River. Here the rocks consist mostly of dark-
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gray to grayish-black fissile 811ty shale with interbedded

dark-gray platy to blocky siltstone beds less than 2 inches
thick. Shale constitutes about 85 percent of the exposures,
and both shale and siltstone weather dark yellowish orange

and commonly exhibit a whitish to moderate yellow efflores-

cence. The shale is in part pyritic., A few clay ironstone

lenses and nodules which weather dark reddish brown were
seen in rubble of this member. The thickness of the black
shale member in the Romanzof Mountains is unknown, but is
probably more than 1000 feet.

The siltstone member, about 75 feet thick 1} miles
northeast of Okpilak Lake, consists of 20 feet of quartzitié
siltstone to fine-grained sandstone and 40 feet of limy
sandstone, separated by approximately 15 feet of dark-gray
shale. Silltstone 18 medium to medium dark gray and olive
gray, weathers light brown, 1s evenly bedded, massive, and
resistant, with beds ranging from 13 to 6 feet and averaging
4 feet in thickness (Figure 11). The upper 40 feet of the
ailtsfone member consists mostly of medium dark gray cel-
careous filne-gralned sandstone weathering a distinctive pale
yeliowish brown and light brown (5Y/R6/4). The unit is
evenly bedded, with beds ranging from 6 inches to 24 feet
thick. Scattered subround to irregular phosphatic(?) dark-
gray nodules or pebbles as much as 2% inches in diameter,
anad medium-gray argillaceous pellets are scattered along

bedding planes. A few calcareous shell fragments (pelecypods?)

are present in the sandstone.
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Although the probable maximum thickness of the siltstone
member 18 about 75 feet along the Ckpilak River, exposures
of this unit along Gkpirourak River drainages appear to be
at least 150 feet thick and some individual quartzitic silt~
stone beds reach a thickness of 20 feet. The unlt probably

varies in thickness along the mountain front.

Stratigraphic Relationships, Age, and Correlation.- The

rocks of the Kingak formation are too poorly exposed in -
the Romanzof area to permit an interpretation of their
relationships with older and younger rocks or between rocks
'within the Kingak sequence. 1In addition, the apparent lack
of identifiable fosslil remains precludes statements regarding
the age of the Kingak beds in the area. Tﬁe abrupt change
from the phosphatlc organic shale and limestone of the
Shublik formation to the variable thicknesses of clastic
rocks of the basal part of the Kingak may 1nd1céte an
erosional or nondepositi&nal break before deposition of
Kingak beds. Likewise, the presence of rounded phosphatic
"pebbles” in parts of the siltstone member of the Kingak
suggests that these may, in fact; be pebbles derived from
older Shublik beds. In general, basal Kingak deposition was
‘probably more rapid than that during Shublik time,” as shown
by the larger proportion of coarser clastic material and

absence or scarclty of primary phosphatic material. Deposi-

tion was élso probably below wave base; cross bedding, ripple

marks, and other bedding features of a shallow water environ-
p 4

ment were not seen. The wldespread diatributign of the
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shales and presence of marine fossils elsewhere in north-

eastern Alaska points to a marine origin, perhsps in a deeb

restricted basin, or 1in a 8inking basin adjacent to a Slowly

rising source area of relatively low relief. Source areas
for these rocks 1s unknown; farther west, source rocks for
Jurasstc sediments of graywacke-type are known to have lain
to the south, and an interpretation by Keller and Morris
(1952) 1s that the Kingak shale represents an offshore
equivalent of the graywackes. According to this interpreta-
tion, any diastrophic episode between the Trilassic and
Jurassic in the source area may not be reflected in these
offshore sediments. However, 1f the phosphatlc pebbles in
the siltstone member are Triassic in age, 1t would seem that.
this plus the marked change in sedimentation may provide‘
evidence for an erosional bréak. The siltstone memberlof the
Kingaﬁ might be interpreted to represent the early ghoreline
stages of a Jurassic marine transgression.

| First classified as Lower Jurassic by Leffingwell (1919,
p. 119-120), the Kingak shale and probable equivalents were -
later placed in the Middle and provislonally_Lower Jurassic
by P. S. Smith (1939, p- 46). Fossils from the Kingak shale
elsewhere in northeastern Alaska, have been more recently
reported by Imlay (1955) to represent parts‘of the Pliens-
bachian and Toarcian stages of the Lower Jurassic, the

Bajocian and Callovian of the Middle Jurassic, and the

Oxfordian and Kimmeridglan of the Upper Jurassic. Several

breaks during the Middle and Upper Jurassic time are

suggested by Imlay.
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The few shell fragments roﬁhd in the siltstone member

of the Kingak formation represent the only fossils found in

this unit, and these are too fragmental to yield age informa-

tion. The basal Kingak bede reported by Whittington and
Sable on the Sadlerochit River (1948), with which the silt.
stone member 1s correlated, contain pelecypods, including

Gryphea cf. G. cymbium Lamarck, of probable early Jurassic
(Pliensbachian?) age (Imlay, 1955, p. 73).

Cretaceouse(?) System

Ignek(?) formation

A poorly-exposed sequence consisting of'sandstone, shale,
and coaly beds tentatively correlated with the Ignek forma- |
tion, crops out in low whaleback ridges along OCkpirourak
Creek about 3 miles northwest of Jago lLake, and along the
Jago River, 9 miles downstream from Jago Lake. These lie
north of the mapped area and are not shown on Plate 1. The
Ignek formation, named by Leffingwell (1919, p. 120-125)
contains similar lithologle® as well as a marine or transi-
tional foesil fauna 1n part of the formatlon. Although
Leffingwell provisiorally placed the sequence in the
Jurassic aystem, more recent studies of the Ignek formation
and i1ts traceable equivalents in areas northwest of the

Romanzof Mountains place the Ignek in the Cretaceous. The

exposures in the area here deseribed, however, are unfossili-

ferous except for small carbonized wood fragmente. In
addition, neither the thickness of the sequence nor 1its

relationships to other rocks are known except that the Ignek




k

75

rocks are unconformably overlain by Pleistocene glacial ang
glaciofluvial deposits.
The exposures on Okpirourak Creek consist of at least

several hundred feet of poorly-exposed interbedded sandstone

and shale. The sandstone, which makes up about 50 percent

of the exposures, is medium-dark gray to medium gray,

weathers grayish red (10R 4/2) and brownish gray (5YR 4/1)
and 1n part with "gun metal blue" stain and ironstain. It
18 very fine- to medium-grained, platy to flaggy beds are
twe inches to 2} feet thick with 1/8- to 6-inch parting, and
contain scattered carbonized wood fragments. Small ripple
marks and scour markings were observed on some sandstone
surfaces in rubble. Clay and 811ty shale is dark Zray to
black, hackly to fissile, and contalns. scattered clay 1iron-
stone nodules.

Carbonaceous sandstone, thin coal beds, and black
carbonaceous shale crop out on a ridge west of the Jago
River, 9 miles north of Jago Lake, according to John E.
Cantlon, who procured specimens of these rocks. These
exposures lie along the same general strike as the Gkpirourek -
Creek exposures, and are considered to be roughly equivalent

to the latter.

Quaternary System

Plelstocene and Recent deposits

Unconsolidated deposits in the Romanzof area }nclude
glacial and glaclofluvial material of probable Pleistocene

to Recent age, and Recent alluvial, aeolian, and colluvial
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deposits. All deposits consist of material derived from
the Romanzof Mountains; they are not differentiated on the
geologlc map (Plate 1).

Lateral, terminal, recessional, and ground moraines
along the major rivers extend many miles north of the mountain
front, and may represent six major ice advances (Xunkle,
1957, p. 16). Unstratified drift and erratics form a thin
cover 1n interstream areas north of the mountains, thus
providing evidence that a coalescence of valley glaciers
formed at least local pledmont glaciers during more extensive
past glaciation(s). Glaciofluvial material 1s confined
mostly to present valleys, but 1s probably more extensive
north of the area. Present alluvial deposits include
boulder- to glaciai flour-size constituents. Windblown
811t and sand forms a local thin cover along the major
river valléys. Large talus cones, terrace-like-slump

features, and other evidences of creep and flow phenomena

are cormon in the higher mountains.
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STRUCTURE

The Romanzof Mountains comprise a structurally positive
area, and contain structural elements resulting from both

uplift and northward tangential forces. The structural

graln strikes northeast and, with the exception of the north
slde of the mountains, the average dip 1s south. |

The "Qkpillak™ granite body constitutes the major
structural element in the area. In general, other rock _
units dip away from the body except near some_granite contacts,
whepe beds are elther overturned or are discordantly cut by
granite. Thus, north of the granite, overturning within
half a mile oflthe granite contacts glves way to asymmetrical
and normal folds successively farther north, and normal
north dips characterize the structure at the mountain front.
Two relatively small dome-shaped structures, along
Ahngayakasrakuvik and Okplrourak Creeks, are present north -
of the granite body. South of the granlte, dlps are pre—
dominantly south for many miles 1nto the Brooks Range.

Except for the pre-Mississipplan shaly'limestoﬁe units,
the Sadlerochit formation Shale member, and the -shaly rocks
of the Shﬁblik and Kingak formations, the rock' sequence is
made up of structurally competent units, whiqh have ylelded
mainly byllarge acale folding or by faglting. The relatively
incompetent unlts, particularly the Shale membgr of the
Saalerochit formation appear to have yielded mainly by
flowage and tight folding, which has in part affected units

‘ auch as the Quartzite member of the Sadlerochlt formation.
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South-dipping rock cleavage and loecal schistosity which
strikes N 60-80° E, are strongly developed north of the
granite mass between the Jago and Okpllak Rivers. Farther
northwest, cleavage, where well developed, appearé to be
more varlable. In addition to the cleavage, a strong joint
set which strikes N 20° E to N 20° W and dips steeply west
to vertical, is strongly developed throughout much of the
area., This and other less conspicuoﬁs Joint sets cut all
.consolidated rocks in the area.

Faults include normal and revers=s transverse faults,
transverse faults with apparent lateral movement, and thrust
faults. Transverse faults are steeply dipping and have
apparent displacements of not more than a few hundred feet,
and commonly less than one hundred. A set of these faults,
striking'about N 360 W forms a prominent subparéllel
pattern between the Okpilak and Jago Rivers. Thrﬁst faults
in the southeastern part of the arca and along the mountain_
front =ast of Ckpllak Lake dip south at relatively low angles,
probably not exceeding 30°. The displacement of the thrust
fault near.Okpilak Lake 1s probably not more than several
hundred feet, but. that éast of the Jago River may be as much
as several thousand feet. The east—noftheast strikes of
these thrusts are roughly parallel to shear zones along the
north front of the granite;

The following tentative statements on the structural
development of the Romanzof Mountains are based on the

assumptions that (1) the "Gkpilak" granite was emplaced
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during late Mesozoie or Tertiary time, and (2) emplacement

was contemporaneous with an orogenic maximum. The tentative
age assignment is Supported by the presence of widespread
siliclification in Sedimentary rocks as young as Jurassic,
the apparent absence of feldspathic constltuents in the
clastlic rocks, and the fact that rocks as young as the
Cretaceous(?) Ignek formation are deformed. Except for
possible Quaternary uplift, the major structural elements -
are therefore interpreted to have resulted from deformation
contemporaneous withvgranite emplacement.

The structural grain of the Neruockpuk formation,
despite the fact that Misslssipplan rocks overlie it with
angular unéonformity, is approximately parallel to that of
younger sedimentary units. It would appear that pre-
Mississippian dlastrophism was either mild or that its
directional elements roughly coincided with those of later
deformation. . _

Northward tangentlal stresses resulting in folds, thrust
faults, shear zones, and south-dipping cleavage are inter-

preted to have occurred during the orogenic maximum in the
northeastern Brooks Range. Differentlial uplift, possidbly

concurrent with shear, has resulted in the dome-1like
structures north of the granlte mass.

The north-striking and steeply dipping Jjoint set cuts
the above structural elements. It 18 interpreted to repre-
sent tensional planes of weakness developed during the

northward compression and opened during rellef of stresses
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subsequent to the c¢rogenie maximum., Shear effects, retro-

grade metamorphism, and hydrothermal alteration are present
along some of these joints within the granite, and quartz
veins 111 some Joints in sedimentary rocks.

The north-northwest trending transverse faults which
displace tangential stress features (Plate 1) are believed
to have resulted mainly from differentlal uplift subsequent
to granlte emplacement. Quartz and caleite veins, which are
prominent along these faults, may indicate hydrothermal
action genetically related to late stages of plutonic
activity. More recent uplift and deep erosion has resu}ted
in locally developed Sheeting which 1s parallel to mountaig

3lopes.

dn iyl
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CONCLUSIONS

Most of the sedimentary and metasedimentary rocks in
the Romanzof Mountalns are similar to those elsewhere in the
northeastern Brooks Range. However, the recent work has
resulted in refinements in mapping of known stratigraphic
units in this area, delineation of some previously undescribed

rock units, and new informatlion concerning age and relation-

ships within the stratigraphlc sequence. The results include

the recognition of several clastic and carbonate units
collectively ascribed to the Neruokpuk formation of pre-
Mississipplah age, good evidence thét all of the Lisburne
group and perhaps the Kayak formation are of late Migsiss-
ippian age, and the recognition of three distinct stratl-
graphic units in the Permian-Triassic(?) rocks of the
Sadlerochit formation. Other stratigraphic units, including
the phosphatic rocks of the Triassic Shublik formation and
the Jurassic Kingak formatlon are, in lithology and in
thickness, much like these two fofmations where exposed
elsewhere in northeastern Alaska. '

The "Okpilak" granite body 183 in contact with rocks as
young as Permian, vut the age of granite emplacement 18 not
certain. However, most of the structural features in the

bedded rocks, which 4nelude northward overturned folds,

normal folds, and thrust and transverse faults, could have

- deveioped contemporaneously with emplacement of the granite

body This, as well as the presence of post—Jurassic s81lici-

fication, may suggest that the granite 1is late Cretaceous oOr

Tertiary in age.
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