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Pennsylvanien carbonates, palececology, and stratigrephy,
north flank, eastern Brocks Renge, Arctic Alaska

by Augustus K. Armstrong

Abstract

The carbonates of four meesured sections of the Permsylvanian
ahoo ILimestone comprise 310 $o 1,250 feet of the ILisburne Group.
Shallow-water, open-marine carbonates of Morrdw age overlie, without
hiatus, restricted marine to intertidnl) dolomitic carboneies of the
Alapah Limestone of latest Mississippien age. The Morrow ege carboneted
are predominately echinoderm-bryczoen wackestones and packstones, with
miror amounts of oold grainstones and lime mudstones. The Atoke age
cerbonates are in part cross-bedded bryozoan-echinoderm and colitic
grainstones, with associeted minor amounts of thin-bedded dolomites.
Cuterops of the Wahoo Limestome 1n the Sedlerochit Mountains indicate
thet Pennsylvanien sedimentation from Morrow to Atoka generally
progressed from shallow-water, open-marine sedimentation to higher
energy shoaling water, oolit\:lc sedimentation.

Atoks ege colonlal corals ere Corwenile sp. and Iithostrotionella

8p. Palececological and biostratigraphic analysis of the carbonate
beds assccieted with the coloniel corals indicates the corals lived in

clear, aglitated water between oolitle tidal bars.
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by Alizarin-red steining techniques deseribed by Friedman {1959).

Parbonate classification is that of Dunbam (1962).

Brooks Range of eastern Arctic Alsska.
detailed stratigraphic, facies, and palecenvironmental studies.
& few localities, at certain stratigrephic levels, contein large numbers

Ff ccloniel corals. The location of the study area is shown in figure 1.

Introduction
Pennsylvanian-age cerbonates are well exposed in nortkeastern
The exposures are suitable for

Also,

The four stretigraphic secticns discussed in this report were
easured with & Jacob’s staff and tape. Lithologic and Foraminifera
enmples were ccllected every 5 to 10 feet. Most of the corals were
ollected from within mee.sured ses:t:lons. Thin sections were cut from
he lithologic samples and then were petrographically described and
tudied for microfossils.

Identificetion of calcite and dolomite in thin sections was made

The
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jAlapah Limestone and the Permsylvanien and Permian Wahoo Limestone.

The sedimentary features and siructures used in this study to
delineate environments of depositiorn and palecscology are deseribed in
ldetall by Logen and others (1964}, Shinn and others (1965}, Roehl {1967
Ball {1967), end Murray and Lucia (1967). The carbonete depositional
eycle concepts used in this report ere those developed by Fischer {1964
ilson (1967e, 1967}, Coogen (1969), Armstrong (1967), and Armstrong,
MecKevett, and Silberling (1969).

Previcus work and acknowledgments
In 1962 Brosgé end others gave the name Idsburne Group to the
Lisburne Formation at Wahoo Iake and divided it into the Mississippien
In
the ares of this report the Wehoo Limestone as mapped contains some beds
of very latest Mississipplan sge but is primarily Morrow, Atoka,
Pennsylvanian in ege and does not contain strate of Permlan sge. Armst)
Mamet, and Dutro (1970), using microfossil zones, divided the Lisburne
Group of central and eastern Brooks Range intc a series of blostratigre:
units and defined the base of the Penmnsylvanian system. Detailed acco
of the higtory of the study of the Carbonifercus rocks of the ILisburne
Group cen be found in Bowsher and Dutro (2957) and Armstrong, Mamet,
end Dutro {1970). Reiser and others (1970) have msde 1:63,360-scale
geologlc maps of the Sadlerochit Mountains thet delineate the outcrops

of the Iisburne Group and the Wehoo Iimesteme.

),

Fong,

hic
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or the microfossil zones developed by B. L. Memet,

I wish to express my appreciation to Irvin Tailleur, party chief,
summer of 1968, and Hillard N. Reiser, party chief, summer of 1969 end
1970, for their generosity in supporting my coral collecting and strati
graphic studies. I wish to thank the Kaval Arctic Research Ieboratory
(Barrow), Office of Neval Research, for their logisticel support of
my field work in the summers of 1968-1970. Two specimens of colonial
corals used in this study, collected by Shell 0il Company geologists
in 1960 and 1963, were given to the U.S. Geological Survey, end
appreciation is expressed to R. E. MeAdems end G. E. Burton, vice
presidents of Shell 0il Company. The photographs and thin sections werg
mode by Kenji Sakemoto end Robert Shely, respectively, both of the
U.S. Geological Survey.

I am greteful to.my colleagues, J. Thomas Dutro, Jr., William J.
Sando, end Williem A. Oliver, Jr., who helped in preparation of the
manuscript and provided critlcal review. James Lee Wilson helped in
the development of concepts releting to the environments of deposition
end paleoecology end mlsc reviewed the stratigraphle parts of the
manuscript. I wish to thank Mahlon M. Ball and Robert Ginsberg for
thelr review of the manuscript.

Biostratigrephy

Armstrong, Mamet, and Dutre (1970, 1971} and Armstrong and Memet

{1970} have described the sequences of Mississippien and Pennsylvanien

blostratigraphic zones within the Iisburne Group of Arctic Alesks based
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Within the ares of this study the Lisburne Group consists of the
‘Ala.pa;h Iimestone end Wehoo Idmestone. The basal Alapah Limestone at
the Ikiakpuk section {68A-1) in the Fourth Range is of Meramec age
(zone 13); to the north in the Sedlerochit Mountains at the West
Sedlerochit Mountain section (69a-1), the base is lower Chester (zone
E.Gi). The microfogsils indicate that carbonate sedimentetion contimued
without e significant or recogmlzable hiatus into Pennmsylvenien time.

In the Mamet zonal scheme, the base of the Pennsylvenian systiem ls at

he base of zone 20 end 1s defined on the first occurrence of the

rrow fossils Endothyra of the group E. mosquensis Reitlinger, Iipinell

Te

sp., Millerella sp., end Negarchaediscus grandis (Reitlinger). Atoka-
age (zone 21} carbonetes contain the microfossils Climacammina cf.

. moelleri Reltlinger, Eoschubertelle sp., Pseudostaffelis sp., end
|Globivelvuline sensu stricto. The absence of Fusulinellas spp. end
Profusulinella spp. 1s a serious detriment to exact correlstlon with
other established Pennsylvanian sections. The presence of these

{genere. would make certain thet the uppermost beds are not Des Molnes

in age.
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1 Rugose corals are imown only from Atoka age beds of the Wahoo
2 [dmestone; none as yet have been found in beds of Morrow age. The
3 porals are represented by two species, Corwenia sp. and Iithostrotione

4 pp. The most closely related corals are [ithostroticnella orboensis

s— froot (1963} from the upper Moscovian of Spein and Petalaxis mohikena
& Pomichev {1953) from the upper Moscovian of the Dometz Basin, U.S5.S.R.
7 FLorwenle sp. shows close gimlilarity to the upper Moscovian corals

8 Porwenia symmetrica (Dobrolju‘bova) from Speln end the Moscow and Donetz

3 PBasins of U.8.8S.R.
10— Cerbonate stratigraphy
n Broagé and others (1962, p. 2191) described the type section of
t2 the Wehoo Limestone near Wahoo Iake as containing carbonstes of both
13 Pennsylvanien and Permian ege. In the area of this report, the Wahoo
14 [dmestone as mepped by Reiser and others (1970) conteins carbonates of
15— pississipplan (very latest Chester) end Pemnsylvanian ege {Morrow amd
16 ftoka) (fig. 1). The Pennsylvenien limestones overlie Mississippian
17 |[{latest Chester) carbonates without a recogunizable hiatus. The boundary
18 petween the two systems and the zones within them ere hesed on mierp-
135 Paunal assemblages (Armstrong and others, 1970). The Atoka beds are’
20— inconformably overlain by arenacecus limestones, sandstones, and
21 ponglomerates of the lowest part of the Sadlerochit Formation of late

22 &‘emia.n age.

23 In the area of this paper (fig. 1), the Wahoo Iimestone forms bold

2s  pliffs above the thin-bedded, genmerally talus-covered slopes of Mississijpplan

25— pah Limestone.

V. S. GOVERNMENT PRINTING OFFICE ; 195% O - 811171
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3 (fragments are typically lerge, 0.2-5 mm in length, and are poorly

s-. [fragments and superficial ooclds are present.

g 1150 to 300 feet below the Sedlercchit Formation is composed of coarse-
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8 End. extensively dolomitized carbonates are absent in the Morrowan and

The Morrow-age carbonates {fig. 1) of the Wahoo ILimestcne are
rimarily bryozoen-crineld wackestones and packstones. The fossil

orted. Iesser amounts of grainstones formed of well~-sorted fossil

Thick~bedded lime mudstongs

tokan beds.
In the West Sadlerochit Mountain section, 69a-1, the portion from

ined bryozecan-echinoderm packstones which form 25- to 50-foot-thick
eda. Lenticular to nodular, brown to brownish-grey chert is ebundant.
imllar intervals of Morrow age in the East Sadlerochit Mountain section
A-44-UB, however, eontein & higher percentage of winnowed sediments
the form of oold packstones, grainstones, end pelletoldel-bloclastic
kstones and grainstones. The Motrow age carbonates to the east in
he Egaksrak River section, 684-5, are agein low-energy bryczoan-crincid
kestones-packstones with only minor amounts of superficial colds

ocolitic grainstones.

U. 5. GOVERNMENT PRINTING OFFICE ; 1939 0 - S11171
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The Aboke age carbonates are primarily grain-supported packstones
and grainstones end with minor amounts of wackestone and lime mudstones.
Fhe most characteristic lithology of these beds is 5~ to 15-foot-thick,
Weekly cross~bedded, well-stratified oolite grainstone which conteins

e 11-developed oocid grains that are from Q0.5 to 1.0 mm in diameter.

Bome of the oclds have numerous coats and meny show extensive evidence
pf algal boring,
fragments.,
Bnd coated lithoclests from 1 to 4 mm in length.

The nucleil of many of the oolds are rounded Possil
Assoclated with the coids are superficial oolds and rounded
Commonly occurring
with these grainstones are ebundant Foraminifera and calcereous algae.
The bryozoan-crinoid-grainstones-packstones are formed by Foraminifere
pnd broken bryozcan fragments whose interiors are generally filled

with micrite. A small percentage (1-2 percent) of these fossils have
gleuconite f£illing the internel spaces. Between some of the oolite
beds are 6-inch- to L-foot-thick, ergiliacecus, arensceous, dolomitie,
hematitle, pale yellowlsh orange-weathering carbonates. These “marker"
peds are highly persistent over long distances in the Sadlerochit and
Phublik Mounteins end gilve the Wahoo ILimestone its highly characteristic)
rellowish-orange weathering color. Thin sectlons of the carbonates
vhich form these "marker” beds show that they are composed of 50-70
percent dolomite rhombs in the 25-50 micror size range with the remaind
pf’ the rock formed by 50- to 100-micron-size fragmental subangular gre_l.:[

b detrital guartz. Areas of limonite and hemstite are present between

Jmuy of the dolomite rhombs. The iron oxides preobably ere the westherin

_products of pyrite. Asscciated with the grainstones are thicker non~limbnitic

VU, 5. GOVERNMENT PRINTING OFFICE : 1959 © -~ 311171
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lime mudstones and wackestones which contain 5-30 percent detrital
quartz in the 50- to 100-micron size range. Glauconitic shale partings

1-k inches thick are not uncommonr between the massive carbonetes.
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Atoka carbonates are about 700 feet thick at the Egaksrak River
pection. Bryozoan-echinoderm wackestones and packstones are the domin:
rock types from O to h0O feet below the top of the section. Within thi
interval true oolites are rere, but oolites are sporadically present
+10 to 570 feet below the top. Colitic grainstones ere well developed
from 590 to 600 feet below the top of the section. Within the Fgaksrak
section the spbericel algel-foraminiferal coclonies of Csagie sp. ere
locally common at 160, 560, and 615 feet below the top of the secticn.
psagia sp. has alsc been found in the Eest Sadlerochit Mountain section
E8A-LA-LB at 40-50 and 120-130 feet below the top.

The Ikiekpuk sectlion, 68A-1, in the Third Range, is south of the
nbove sections (fig. 1). The section was measured on e serles of
xposures in stream-cut banks. The Pemnsyivenisn Wahoo Limestone is
some 375 feet thick. The Atoks beds are ebout 135 feet thick end are
formed by tectonically stressed oold, foraminiferal grainstones. The
inderlying Morrow beds also show grain growth due to tectonle stress

hnd are bryozosn-echincderm-packstones end gralnstones.

U, 8, GOVERNMENT PRINTING OFFICE : 1939 O - 511110
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In the area of tkis study the Permian Sa.dlerochit Formation uncon-
Forma.bly overlies limestones of Atcka sge. Dettermen (1970) reports
Ehat the basal Echooka Member of -the Sadlerochit Formation contains a
brachiopod feuna of early Kazenien, eerliest late Permian age. The
inconformity represents a hletus of Des Moines through Leonard, end
posslbly lower Guadelupe time. The westwerd thinning of the Atcka-
ge carbonetes in the Sadlerochit Mountains (fig. 1} suggests uneven
resion, probebly due to differential uplift previous to Sadlerochit
Formation sedimentaticon. At many locelities the highest few feet of
fitoka age carbonates beneath the Sadlerochit Formation show evidence of
badose weathering in the form of enlerged verticel joints and vugs
filled with & terre rose-like clay. The basel beds of the Echooke

er are conglomerates or conglomeratic semdstone formed in part of
rounded chert and limestone pebbles and cobbles derived from the under-

lying Wehoo Limestone.

U, 8, GOVERNMENT FRIRITING OFFICE: 1959 O - 511171
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Environments of deposition
Within the area of thils study the Pemmsylvenisn Wahoo Iimestone
is part of a twe-phase carbonate depositional megacycle which begen in
Late Mississippian time with the basal Alapah Iimestone and continued

into Pernsylvenian time {fig. 2). This carbonate sedimentation is part

[Figure 2 near here.

of e regionelly transgressive Lisburne Group sequence thet began at the
Ticlekpuk section (68A-1), Third Range, in Meramecen time (zone 13), and
lat the West Sadlerochit Mountain section (69A-1) in Chesteran (zome
161) time (Armstrong and others, 1970). Above the Kayek(?) Shale the
pesel Late Mississipplan Alapah limestones are typicelly well-sorted,

pelletoidal-bicclastic~-grainstones and packstones and lesser emounts of

deposited bryozoan-echincderm packstones and weckestones. The environ-
ment of deposition for these carbonates is interpreted es open platform,

norms] marine (figs. 2, 3). The lithology and sedimentary structures

re restricted marine environment of deposition emd the development

of & regressive seguence of carbonates.

cold grainstones. Overlying these are beds of poorly sorted, non-current

of the higher beds of the Alapah Iimestone clearly indicate & progressively
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1 These younger beds show a progressive decresse in biotic diversity, 1 This regressive sulte of cerbonates which culminates in en imtertidal-
- z po increase in the amounts of pelletoidal packstones and lime midstones, » [restricted merine facles is overlain, as indiceted by microfossil
s pnd en Increase in the percentage of dolomite. This regressive sequence) s Bssemblages (Armstrong and others, 1970}, by a marine transgressive
. 4+ 1s very well developed in the Bast Sadlerochit Mountain section {rig. 1)l s carbonate facies of echinoderm-bryczoan-wackestones-packstones containing
s—fit & level of 950 feet below the top of the section, the Alapah Limesto s picrofossils of latest Chester ege (zome 19). In the erea of this
s [8 a fine-grained, light brown-gray, cherty dolemite, with well-ﬂevelapI ¢ report this second cerbonate tramsgressive cycle of the Lisburne Group
7 Blgal mat and birdseye structure indicating deposition in very shallow ;7 Degen in latest Chester time and continued across the Mississippien-
s ferive to intertidal environments. A similar sequence of rock types s [Pennsylvanian boundary without a hlatus {fig. 2). The eerliest Morrow
9 fan be seen in the Alepah Limestone at Tkiakpuk Creek and in the West 9 pge carbonetes are lithologically similer to those of wery latest
- padlerochit Mounteins sections. The latter exposure has, at the same 10~ Chester age and are bryozoan-echinoderm wackestones and peckstones
u  general stratigraphic level, restricted marine sediments of somewhat u [that were probably deposited on an open marine platform. The outcrops
12 folomitized, thin-bedded pelletoidal packsiones but 1s devoid of algal 1z Ppf the Wahoo Iimestone in the Sadlerochit Mountains imdicate thet, from
13 fats. The resiricted merine shallow water to intertidal cerbonstes in 13 [the bese of the Penmsylvanien to the umconformity beneeth the Permian,
14 he upper beds of the Alspah Limestone ere generally thin bedded end 14 [the general trend in sedimentation is towards higher energy water, that
15— platy, and they form $elus slopes beneath the massive limestones of the 15— 18, & shoeling water, oolltic environment of deposition. This is
16 flakoo Limestones. 1« [ndicated from the stratigraphically higher beds which contaln less
17 17 erite, & more diversified bilota, better sorted fossil fragments, snd
18 18 beds with well=developed ocoids. For the Sedlercchit Mountains, the
12 1v {interpretation of this shift in environments of deposition from the
20~ 20— {e8¥ly Chester to Atoks time is graphically illustrated in figure 2.
2 21
22 2
2 2
28 28
25 - 25__
|t ooveanmze m_cm:"“"',:;::: 7 U. S. GOYERSHENT FRINTING oém,m,o.‘:;ﬂ:
12 13
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[eryozoans and crinolds thrived.

The Wahoo Iimestone echinoderm-bryozosn packstones and grainstones

pieve 0.5-2 percent bright-green glauconite grains, most of it occurring

hs free grains.
secounts on the environments of deposition and physical limits of

Cloud (1955) and Lochman-Balk (1957) give detailed

lauconite formation. In general these are: normal salinity, slightly
educing conditions at sites of origin, bottom sediments rieh in organid
terial, a water depth greater than 25 feet, and low terrigenocus
ediment influx. The presence of glauconite in the bryozorn-echinoderm
ein-supported carbonates suggests the glauwconite formed in a reducing
vircnment in close juxtaepesition to oxygenated waters in which

The materiels from these two enviro
were brought together by the activities of chm;ning and burrowing
organisms end by the channeling, reworking, and sorting activities

of tidal charmels (diagramraticelly shown in figure 3).

ps internal £illings in Foraminifera and bryozcan fragments and eccasior%a.ny

V. 8. GOVERNHMENT PRINTING OFFICE : 1959 O - 11171
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Jemes Lee Wilson (written commm,., March, 1971) states:

"The presence of glauconite in graimstones is common in
carbonete rocks all over the world desplte the fact that it is
a mineral of reducing environment. Stratigraphic cbservation
end studies indicate that glauconltes are associated with zones
of slow deposition, often forming in strate which are overlein
later by an unconformity. It seems reasonable that under a
situation of very slow depositiom, conditlons exist for the
organic reworking of sediment as well as mechanical reworking.
Grains are carried down into the substrate in a reducing
envircnment in which iron is concentrated (probably also
by slow intermittent deposition during which time no clastie
material is introduced to mask it). Iater such grains
are brought up and exposed to current and wave action by marine
chenneling and further burrowlng; during the interim of burial
glauconlte has formed from the mud end organic slime caught
within the grains while they have remained buried. The Wahoo
Limestone glauconitic grainstones tell us that not only slow
deposition prevalled but that sufficlent mud occurred in between
colite bars to create lmpermeability and a reducing irom-rich
enviromment. Most .pore-ﬁ.lling glauconite is basicelly a
product of orgenic feces in the mud. These ldees derive in

part from discusslons with H. B. Stengel.”

U. 8. GOVERNMENT PAINTIRG OFFICE : 1939 O -~ 511171
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[interstratified record of very. shellow lime mud tidal flats developed

The oolitic grainstones which mre found in association with the

clouconitic grainstones are well stratified, generally 5-10 feet thick,
pnd peorly cross bedded. In many places, the beds are capped by 6-inche
ta 2-foot-thick argillaceous, arenaceous, limonitie, pale yellowish

prange-weathering dolomites. This rock is formed of dolomite rhombs

30 mlierons in length with more thean 30 percent silié-size detritel qua.rtzJ.
Ball's {1967} descriptio:: of modern carbonate sand bodies indicate that
the Wahoo oolite grainstones were probably formed in a tidel bar belt
vironment transgressive over sediments of the underlying, open platfo
porrel marine, probably slight reducing, gleuconite-forming enviromment.
&'he pale yeliowish orenge-weathering, arenacecus dolomites and the

thick-bedded oclitie grainstones ere interpreted as representing the

@irectly over colitic tidal bers. This close physical relationship of
oolitic greinstones and thin-bedded lime mudstones and dolomites is not
unique to the Wahoo Iimestone. Wilson and others (1967, p. B1) report
o simllar sequence of colitle grainstone end unfossiliferous mudstenea
om Permsylvenian-age cerbonates of southwestern New Mexico. J. I.

Wilson {written commun., 1971) stetes that similar "dolomitic marker

eds are also common in Devonien end Mississipplan secticns of Montens
{where they are almost certainly tidal flat and sebkha deposits with the
former sulfate minerals leeched out.
In Montena in the Mission Canyon Formation such beds are also associzted

[Fith colitiec grainstones but are commonly seperated from these by a

transitional zone of birdseye pelletoldal mudstone end grainstome.”
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In places such veds are de-dolomifized.

3 Wwell-developed oolite greinstones (fig. 1).

The Bgeksrak River sectlon has 400 feet of ooid to echinoderm
pryozoan packstones-wackestones and grainst;:nes ebove the highest,
These beds ere believed to
be younger Atoka age carbonates then those preserved beneath the Permia.q
lmeconformity in the Sa.dlerochit Mountains.

Osagia sp. colonles occur at 160, 560, and GO0 feet below the top

bf the Egaksrak River section and possibly indicete a very shallow
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15—
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20—
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22

23

.24

ater environment of deposition. These beds also contaln increasing
ts of micrite and significent emoumts (5-20 percent) of silt~ %o

e-sand-size detrital quertz. These factors possibly indicete thet
e beds mbove the last oolite grainstone represemnt the development of

b, Slowly regressive carbonete depositional phase.

Wahoo Limestone coral paleoecology

The colonial corals, Corwenla sp. and lithosirotionella ap., occur

in large numbersa in certain horizens of the Wahoo Iimestone. Thelr
growth habit and spatial relationshlp within these beds indicetes that
individual colonles lived separated from eech other and 4id not form

biostromal or biohermsl messes.
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.. [tidel chennels and inter-bar sweles. -The environments of coral growth

The coloniel corals in the Wahoo Limestone are found in close
sociation with oolitic grainstones and packstones. The specimens are
ot foumd genmerally in cerbonates made entirely of ooids but in coid

.ures that heve varylng amcunts of mierite, pellets, small lithoclgsts,
d abundant fragments of brachiocpods, bryozoans, echinoderms ) calca.rei
gae, fusulinids, end smaller Foraminifera. These rocks conteln a rich
d diverse biota indicating a shallow-water environment. The abun@ant
h-agments of caleareous algae and well-developed oold grains, 0.4-0.8
jm in size, indicate deposition in or adjecent %o shoaling weter. The
presence of micritic litkoelasts, up to 4 mm in size, and poor filling
by lime mud indicate a scmewhet lower energy environment than simple

oold tidel banks. In the Bahamas lithoclasts are most commen in the

e probably below and to the side or between the oolite banks, but abovle

Many of ghe
coralla eppear to have been buried in a growth position, but others eppdar

‘the reducing enviromnments in which the glauconite was formed.
[to have been turned over amd broken before burial. These latter factory,
plus the lithoclasts found mssociated with the corals, suggest perlodic
high-energy wave motion, probably essociated with storm activity (Ball

others, 1967). The origins of these micritic-pelietoidel bioclastig

colitic packstones ars somewhat analegous to similer caleareous sand
bodies of the Bahems Banks described by Ball (1967, fig. 9, particular
fig. 19). A hypothetical reconstruction of the Wakoo Limestone envimnﬂents

lof deposition 1s shovm In figure 3, and the preferred environments for

oral growth are shown as between and below the ooid sand tid.a.l ‘bank.

U, S, GOVERNMENT PAINTING CFFECE 1 158§ 0 - 51117
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1 The assoclation of the corels with colitle grainstones indicates
2 het they needed a relatively high-energy, clear, shoaling-water
3 vironment. The non-oolitic echinoderm~-bryozoan-algae-wackestones-

4 tones and grainstcomes which ere associated stretigraphically with
s— [the oold-bearing beds ere in general devoid of coleonial rugose corals,
5 d thia further suggests the narrow range of environments these corals

7  pould tolerate.

8 The Pennsylvanien colonisl corals of the Ilsburne Group appear to
9 pe more envirommentally semsitive than the Mississippien (Meremec)

10- Llithostrotionold corals of the underlying Alespeh Limestone. These

u plder rugose corals, es indicated by the rock record, could tolerate
12 lower moving water with apparently higher emounts of suspended lime
13 particles. Armstrong {1970) reports that in the Kogruk Formetion,
1+ Jpelong Mounteins, the llthostrotionoid corals are sbundant in ooid

15— grainstone and are common in bryozosn-crincid-packstones and wackestones)

17
18

19

25—~1 -
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Graphie registry of stratigraphic sections

This report is primerily concerned with the Pennsylvenian age
carbonates and corsls. The Wehoo Iimestone sections of this study are
part of the Iisburne Group, which includes also the Late Mississippian
fAlapah Limestone. The Wehoo Limestone parts, sections 68A-1, 69a-1,

i0-
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16

17

1B

19

20—

21

22

23

24

25~

3 68A-La-4B, which are deseribed and geogmphicélly illustrated in
his report 1ln figure 1, are underlain by considerable thicknesses of
ssissippien cerbonates. The microfossil zonatiocn end lithologles
pf these older carbonstes are described by Armstrong, Mamet, end Dutro
(1970).
Reiser and others' (1970} 1:63,360-scale geologlc maps of the
Badlerochit Mounteins give detalled geologic settings for seetione

69A-1, 68A-LA-4B, end 6BA-3. Figures 4 through 7 ere detailed graphic

F‘igures 4 through 7 near here.

tocations of the measured stratigraphic sections of this report.
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