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INTRODUCTION

The Upper Devonian to Upper Mississippian Endicott Group crops out extensively in the
Brooks Range from the Canadian border westward to the Lisburne Peninsula (Gryc et al., 1967;
and Tailleur et al., 1967). The Endicott Group is organized into two distinct successions: an
allochthonous succession crops out in the eastern, central , and western Brooks Range, and an
autochthonous or parautochthonous succession cropping out in the northeastern Brooks Range
and continues in to the subsurface of the North Siope (Nilsen, 1981; Moore and Nilsen, 1984,
and Moore and Mull, 1989). The Endicott Group was named by Tailleur et al. {1967, p. 1354) for
an allochthonous succession of Upper Devonian to Lower Mississippian clastic rocks situated
unconformably above carbonates of the Balrd Group and a locally oceurring unnamed succession
of carbonate and clastic rocks, and gradationally below carbonate rocks of the Lisburme Group in
the Endicott Mountalns. The Endicott Group of Tailleur et al. (1967) aiso included a
stratigraphically equivalent but younger (Lower 1o Upper Mississippian) succession of
autochthonous or parautochthonous clastic rocks in the northeastern Brooks Range. Nilsen
(1981, p. 194) summarizes the differences between the two Endicott sequences.

The allochthonous Endicott Group consists, in ascending order, of the Hunt Fork Shale,
Noatak Sandstone, Kanayut Conglomerate, and the Kayak Shale (Tailleur et al., 1967 and Moore
and Nilsen, 1884) and deflnes a major regressive-transgressive sedimentary wedge (Tallleur et al.,
1967). The autochthonous or parautochthonous Endicott Group Is a transgressive succession
consisting of the Kekilduk Conglomerate and Kayak Shale and rests discordantly above sub-
Mississippian rocks. Mull and Mangus (1972) named a discontinuous calcareous congtomerate,
breccia, sandstone, and limestone unit balow the Lisburne Group in the northeastern Brooks
Range and the North Slope subsurface the Itkilyariak Formation and included it at the top of the
autochthonous or parautochthonous Endicott succession,

The Endicott Group in the subsurlace at Endicott Field differs slightly from its surface
counterpart in the northeastern Brooks Range. It is relatively undeformed, entirely
autochthonous, and comains thicker Kekikiuk and itkilyariak sections (up to 323m and 209m
respectively; Woidneck et al., 1387 ). In addition, the Keklktuk is much finer-grained (referred to
as the Kekiktuk Formation). Published data from Endicott Fleld suggest syn-sedimentary normal
and/or strike-slip taulting contributed to the increased thicknesses in this region (Woidneck et al.,
1987, see their Figures 11 and 12). Further west, in the National Petroleum Reserve, seismic
data indicate the presence of thick Endicott successions In fault-bounded basins (Hubbard et al.,



1987).

Tha relationship between the two Endicott successions Is poorly understood due to
uncertalnties in the palinspastic restoration of the allochthonous Endicott Group and a lack of
conclusive data on the geographic position of northern Alaska during the Late Paleozoic. The
allochthonous sequence has been studied in detail In the cantral Brooks Range by the U.S.
Geological Survey and appears to represen sadimentation comtemperangous with the
Ellesmerian Orogeny (Nilsen, 1981) . This sequence provides a glimpse of the nature of the Late
Devonian basin margin. The character of the autochthonous Endicott Is less well-known but
appears to suggest early post-orogenic sedimentation on a newly evolving, south-facing
passive(?) continental margin that parsisted from Mississippian through Late Triassic time.

This report presents preliminary resuits from the 1990 field season on the autochthonous
or parautochthonous Endicott Group exposed in the northeastern Brooks Range. ltis partof a
doctoral dissertation by LePain on the sedimentology of the Endicott Group In the northern Arctic
National Wildlife Refuge. Fifteen lithostratigraphic sections were measured at six camps located
along two east-west trending outcrop beits of the Endicott Group east of the Okpilak Batholith
{Figure 1). The detalled lithostratigraphic sections are presented in the appendix. Preliminary
results from the 1988 and 1989 seasons are presented in LePain and Crowder (1989 and 1990).
Atter a brief discussion of the regiona) geologic setting, the vertical and 1ateral relationships and
environmental interpretations for the Endicott Group at each locality is summarized.

REGIONAL GEOLOGIC SETTING

The northeastern Brooks Range and the North Skope constitute the North Slope
subterrane, which Is one of six subterranes comprising the Arctic Alaska terrane (Jones et al.,
1987). The Nonth Slope subterrane can be divided in to three plate sequences (Hubbard et al.,
1987): (1) Lower ('?) Misslssipplan (Visean) through Upper Triassic sedimentary rocks of the
Ellesmerian plate sequence, (2) Lower Jurassic through Lower Cretaceaus sedimentary rocks of
the Beaufortian plate sequence, and (3) Lower Cretaceous through Holocene sedimentary rocks
of the Brookian plate sequence. Sub-Misslssippian rocks ot the Franklinian assemblage consist
of a thick and structuraily complex succession of Proterozoic through Middle Devonian
sedimentary, metasedimentary, and igneous extrusive and intrusive rocks. The lithologic
diversity of the Franklinlan assembtage and its complex structural relationships suggest that it
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consists of several different piate sequences, with each representing a different tectonic setting
(Hubbard et al., 1987). All three plate sequences and elements of the Franklinian assemblage are
exposed In the northeastern Brooks Rangs.

The plate sequences of Hubbard et al. (1987) correspond loosely with Lerand's (1973)
sequences. Lerand (1973) Identified three sequences in the Canadian Arctic and the north
Slope of Alaska on the basis of lithostratigraphic character and sediment provenance: (1)
lithologically diverse and structurallty complex rocks of the sub-Mississipplan Franklinian sequence
derived from northern sources, {2) Mississippian through Lower Cretaceous quartzose dastic and
carbonate rocks of the Ellesmerian sequence derived from northern sources, and (3}Lower
Cretaceous through Holocene compositionally and texturally immature clastic rocks of the
Brookian sequence derived from south sources. Each of Lerand's sequences contain several
unconformity-bounded package (sequances in the sense ot Vail (1977) and Van Wagoner et al.,
1988).

In the northeastern Brooks Range the Endicott Group crops out on the flanks of several
regional, east-west trending anticlinoria (Reiser et al., 1980; Bader and Bird, 1986). Each
anticlinorium is cored by sub-Mississippian rocks of the Franklinian assemblage with younger
Paleozoic and Masozoic rocks of the Ellesmerian, Beaufortian, and Brookian plate sequences
exposed on the flanks (Bader and Bird, 1886). Each anticlinorium is a structural duplex with thrust
repetition of the sub-Mississippian Franklinian sequence rocks forming south-dipping horses or
fault-bounded blocks. Wallace and Hanks (1990) have subdivided the northeastem Brooks
Range into three structural provinces on the basis ot the number of horses in each duplex and the
structural style of overlying younger cover rocks. Thrust transport and formation of regional
dupiexes in the northeastern Brooks Range is ascribed to Cenozoic Brookian orogenesis
(Wallace and Hanks, 1990).

The Endicott and Uisburne Groups make up the oldest of three unconformity-bounded
sequences (in the sense of Vail, 1977 and Van Wagoner et al., 1388) in the Ellesmeran plate
sequence (upper, middle, and lower Ellesmenan plate sequence of Hubbard et al., 1987). The
Endicott forms the base of this sequence and records initial fransgressive sedimentation patterns
following the Devonian Ellesmerian Orogeny.



PRELIMINARY RESULTS

Most of the fiekd work for this study was carried out during the 1989 and 1990 seasons.
Exposures located wast of the Okpilak Batholith were Investigated during the 1989 season. With
the exception of work carried out in the northeastern Sadlerochit Mountains at the beginning of
the season (sections 90ADL1, 90ADL2, and S0ADLJ), the 1990 season concentrated on
exposures east of the batholith, in the range front region and along the next outcrop belt located
south of the range front (Figure 1). Measured sections {rom the 1390 season and location maps
(Figures A-1 through A-6) are included in the appendix of this report.

Northeastern Sadlerochit Mountains

Stratigraphy

Three kithostratigraphic sections were measured east of the Itkilyarlak River at the type
locality for the Itidlyariak Formation (Figure 1 and A-1). The Itkilyariak Formation was named by Mul
and Mangus (1972) for discontinuous exposures of a red and maroon weathering, calcareous
conglomerate, breccia, sandstone, and limestone and Interbedded greenish-gray shale in the
northeastern Sadlarochit Mountainsg and the northern Romanzof Mountains (north side of West
Fork of Aichilik River). As defined, it constitutes the stratigraphically highest unit in the Endicott
Group. Robinson et al. (1989) map the itkifyanak in this area as a narrow but continuous belt
extending approximately three kilometers along strike. Section 30ADL3 was measured near the
type section. Two additional sections, one oftset to the east (90ADL1) and one to the west
(90ADL2) of the type section were measured. Lateral facles relations are summarized in Figure 2.

The Itkilyariak Formation (?) in section SOADL3 consists of light tan to orange-brown
weathering sandy and silty ime mudstone or calcareous sandstone with several thin (<10cm)
interbeds of pelmatozoan (?) grainstone, light gray-to-tan weathering sandy ooid (?) grainstone,
and light gray weathering, sllicaous lime mudstone. In this section the unit is 44-50m thick, rests
discordantly on the Katakturuk Dolomite, and is In sharp contact with light gray-to tan-brown
weathering siliceous kme mudstone of the Alapah Limestone. Tha sub-Misslssippian
unconformity is not exposed and Individual beds can not be trace laterally due to adjacent talus
cover.

Section S0ADL 1, measured ~3/4km east of 90ADL3, conslists of a poorly exposed
succession of fight gray-to-white weathering, sillceous, algal laminated (?) ime mudstone and
packstone, and tabular-planar cross-bedded, light gray weathering, siliceous, oold (?) grainstone.
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This section is ~26m thick, rests discordantly on a dark red-to green-black weathering mafic dike
and is overlain by takus composed primarily of light gray weathering lime mudstone of the Alapah
Limestone. Because of the siliceous lime mudstone , packstone and possible algal laminite, this
succession is more typical of the basal Alapah Limastone rather than the red-to-maroon
weathering, calcareous sandstone, conglomerate, breccia, limesione and greenish-gray shale of
the Mull and Mangus' (1972) ltkilyariak.

Sectlon 80ADL2, measured ~ 3/4km west of 90ADL3, consists of Interbedded dark red-
to-maroon weathering, calcareous granule conglomearate and pebbly sandstone at iis base.
Pebbles consist of red phyilite, white vein quartz, and a dark gray-black unidentified material
(fragments of mafic rock ?). Conglomerate and sandstone grade up section to silty/sandy lime
mudstone with distinctive red-brown and tan-brown laminae. The basai conglomerate and pebbly
sandstone contain low-rellef (<3cm) scour surtaces and the arenaceous imestone contains some
cross-laminated horizons. Cross-laminae are form-discordant and occur In discrete bundie-iike
packagessimilar to the wave ripple cross-laminae illustrated by De Raaf et al. (1977) and Reineck
and Singh (1980). Silty/sandy limestone grade up section In 1o light gray-to tan-weathering,
sillceous kme mudstona of the Alapah Limestone. This section contains a thin (<5m) succession
of ltkilyariak similar to that described by Mull and Mangus (1972).

The conglomeratic and pebbly sandstone horizon at the base thins laterally over several
meters distance from ~1.5mto <0.5m. \f viewed from a distance, a distinctive narrow talus stream
of red and maroon weathering rocks mixed in with light gray limestone can be seen to extend
several tens of maters below the base of the section. This feature and the lateral thinning of the
basal unit suggest that the succession encountered in section SOADL2 is a locallzed deposit that
pinches out within a few tens of meters east and waest of the line of section. Sectlons 9CADL1
and S0ADLS3 contain hthologles typical of the Alapah Limestone and, thus may not be Rkilyariak
(Figure 2),

Environmental Interpretation

The Rtkllyariak Formation records deposition in very shallow, marginal marine conditions.
Broad, fow-relief scours, the occurrence of conglomerate and pebbly sandstone, and arenaceous
limestone with wave ripple cross-laminae suggest deposition in and adjacent to shallow tidal
channels that developed on the sub-Mississippian unconformity - possibly in a localized tidal flat
setting. The localized occurrence of this unit further suggests that its deposition was controlled
by relief on the sub-Mississippian unconformity - tidal channels and assoclated deposits forming in
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shallow depressions on a mature (peneplaned) erosional surface. This interpretation is consistent
with Mull and Mangus' (1972) interpretation of the ltkilyariak as representing deposition at the
Mississippian shoreline.

Letfingwell Rldge

Stratigraphy
Okerokovik River, Western Leffingwell Ridge -

Three lithostratigraphic sections were measured aiong the south side of Leffingwell
Ridge, near the Okerokovik River (Figures 1 and A-2). These represent the first three of ten
sections measured along the Leffingwell Ridge and Clarence River oufcrop belts during the 1980
season to characterize Endicott lithofacies In the range-front region. Sections 90ADL4 and
90ADLS are thin, partial sections from the lower undivided Endicott Group west of the Okerokovik
River. Section 30ADLS Is shown in Figure 3 and is not inckuded in the appendix. Sactlon
30ADLS Is a thick, partial section from the upper undivided Endicott east of Okerokovik River.

Section S0ADL4 consists of ~19m of biack, organic-rich ghale with abundant plant
fragments and rests unconformably above quartzose semi-schist of the pre-Mississippian
Franklinian assemblage. Shale passes upward into ienticular-laminated, dark gray sandy siltstone;
siitstone is abruptly overdain by a coarse-grained, chernt (?)-quartzose sandstone body (Figure 3
and section S0ADL4 in appendix). The sandstone Is horizontally stratified in ihe lower 3.5m and
contains tatbular-planar cross-stratification and log Impressions in the upper 2m. Tundra cover
immediately above the sand body extends up the south side of Leffingwell Ridge and gradually
passes into limestone talus. Black shale occurs beneath the tundra cover. No sandstone was
observed in the talus above the tundra cover. Section S0ADLS consists of black, organic-rich
(abundant plant fragments) shale and silistone and differs from 90ADL4 in that it contains two thin
sand bodles and coal (Figure 3). Poorly exposed shale and siity shale and float of coralline-
brachiopod-bryozoan, very coarse-grained , cherty quartzose sandstone occur between sections
90ADL4 and 90ADL5. Sandstone Is a distinctive orange-brown color. Discontinuous exposures
of interbedded dark gray wackestone and packstone oocur up the slope from the poorly exposed
shale and siltstone and appear to be pan of a thick limestone interval that Is present in the upper
Endicott In this area (see sections 90ADL6, 90ADL7, 90ADLS, 90ADLY, and 90ADL10 in the
appendix).

Section 90ADLE was measured east of the Okerokovik River and consists of 165m of
8
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tundra and talus cover at its base followed by ~107m of moderately exposed, interbedded black
shale, maroon and red-brown weathering siity/sandy ime mudstone, wackestone, packstone,
grainstone, and locally occurring coralline boundstone. The section is organized in to at least six
cyclas consisting of, in ascending order, black shale, lme mudstone, wackastone, packstons,
and grainstone. Some cycles are capped by packstone instead of grainstone, and coralline
boundstone occurs locally in ime mudstone and packstone horizons. Grainstone units have
erosive bases and contain locally occuming tabular-planar and trough cross-bedding and internal
scour surfaces (up to 20cm of ralief). Grainstone units between 225 and 233m have a
channelized appearance - thickan and cut down-section toward the west. The contact with dark
gray weathering lime mudstone of the Alapah Limestone is concealed; it is arbitrarily placed at
~272m (mid-point between highast exposure of Endicott and lowest exposure of Alapah).

This thick limestone dominated succession probably correlates with the thick imestones
mapped in the uppar Endicott further east along Letfingwell Ridge by Hanks (1987 and 1988) and
discussed by Wallace and Hanks (1990). Hanks (1987 and 1988) mapped these as the Endicott
Limestone. A preliminary environmantal interpretation for the Leffingwell Ridge outcrop belt will
be presented iater in this repont.

Waest Alchillk River, central Leffingwell Ridge -

Three kthostratigraphic sections wers measured in the undivided Endicott Group
between the Aichiltk and Egaksrak Rivers (Figuras 1 and A-3). Sections 90ADL7 and 90ADLS
traverse a relatively complete succession of undivided Endicott. Relatively is stressed here
because exposures are poor and the sections lie in thrust contact above the rocks of the
Sadlerochit Group. Section 90ADL9 is Incomplete and structurally disrupted. It may represent a
detached fragment of the Endicoft Limastone that is present in sections 90ADL7 and 90ADLS.
Hanks (1988) has completed detalled mapping of this area as part of a structural transect down the
Aichllik River, from the range front south to the north flank of Bathtub Ridge. The Endicott and
Lisburme strata are mapped as a klippa overlying Permian-Triasslic rocks of the Sadlerochit Group.

The lower 141-145m ot sections 90ADL7 and S0ADLB are poorly exposed and consist
of, in ascending ordaer, biack siltstone and shale with lenticular-taminated sandstone and thin-
bedded, red weathering sandstone with conspicuous mudstone drapes (flasers). Sandstone and
siftstone in both gections have burrow-mottied appearance. Cross-lamination is preserved in the
sandstone in some places. Cross-laminae are form discordant and appear in bundle-like clusters
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suggesting that they formed due to wave or combined ftiow currents (Reineck and Singh, 1980;
De Raaf, 1977). Small (<5mm), poorly preserved plan fragments are prasent in the lowar 10m of
section 90ADLS; no plant fragments were observed in section 90ADL7.

The upper 20m of sections 90ADL7 and 90ADLS8 consist of poorly exposed, light tan-
gray weathering lime mudstone, wackestone, packstone, and grainstone that Hanks (1988)
mapped as Endicott Limestone. Locally occuring coralkine boundstone is present in lime
mudstone in section 90ADL7 and in grainstone in SOADL8. Bed at the top of S0ADL7 may be
recrystallized carbonate and not a true grainstone. Sections 90ADL7 and SOADLS do not include
strata of the Lisburne Group. The top of sections 90ADL7 and 90ADLB are located at the top of
north dipping slopes covered with packstone and grainstone rubble from the Endicott Limestone.
An additional 60m of Endicott Limestone is concealed beneath talus cover above the top of
90ADL7. The next exposuras occur near the base of the north dipping slope and consists of
ltght-to-medium gray weathering fime mudstone of the Alapah Limestone of the Lisbume Group.
In SOADLS, similar exposures of the Alapah Limastone occur above approximately 50m (rough
estimate)of talus cover, immediately north of the base of the talus covered slope.

Section 90ADLS consists of 99m of, In ascending order, black shate, black shale with
lenticular-laminated sandstone, siliceous lime mudstone, wackestone, packstone, and
grainstone. This section appears similar to the upper parts of sections 90ADL7 and 30ADL8
except for a distinctive 2.5m thick coralline-pelmatozoan-gigantoproductid packstone bed at
69.5m. All brachiopods are orianted with their convex sides facing north, indicating the
succession is not over tumed (bedding dips toward the north). The base of the section is not
exposed due to tundra cover (and possible structural complications). Exposures of quartzose
sandstone and shale typical of the lower Kayak Shale (or undivided Endicott) occur above the
grainstone unit at the top of the section (structural contact 7 ). Exposures of Lisburne Group
carbonales are presant across the creek on a south facing slope. The relationship between this
section and sections 90ADL7 and 90ADLS Is uncertain (Figure 4).

Redwacke Creek, westarn Leffingwell Ridge -
Two lithostratigraphic sections from the Endicott Group were measured near Redwacke
Creek (Figures 1 and A-4). Section 90ADL10 was measured through a relatively well exposed
succession of undivided Endicott east of Redwacke Creek. Section 90ADL11 is a partial section
through the lower Endicott Group in poor exposuras wast of Redwacke Creek.
11
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Section 80ADL10 consists of 285m of black shale, fine-grained sandstone, lime
mudstone, wackestone, packstong, and grainstone. The section is in thrust contact with quartz
semi schist and sandy imestone of the Frankinian Sequence (Hanks, 1988). The lower 140m
consists of black, organic-rich shale (small plant fragments In lower 40m) that passes gradually
upward In to black shale with mifimeter-to-centimeter scale lenticular laminae of orange-brown to-
light gray weathering sandstone. This shale dominated succession s abruptly overiain by a thin-
bedded, fine-grained sandstone unit at140m. The sandstone {aminae contain abundant bed-
parallel trace fossils as well as traces oriented oblique to bedding. Most bed-parallel traces have a
disorganized appearance and appear to represent grazing iraces made by organisms living and/or
feeding at the sediment-water interface. Most traces orianted oblique to bedding are <icmin
diametar and are back-filled with a contrasting sediment type, usually shale or siitstone. Traces
oriented oblique to badding appear in hand sample as burrows or elliptically shaped spots (both
<1.5¢cm in diameter), depending on the orintation of the rock face. Approximately 1/4km west
along strike from SOADL10 in the 50-100m interval, abundant float of bioturbated, orange-brown
weathering, calcareous sandstone was observed In the float .

The upper 126m of section S0ADL 10 consists primarly of packstone and grainstone with
minor ime mudstone and wackestone. Distinctive, thin (0.4-3m) cycles of wackestone-packstone
are praesent between 180-193.2m. The packstone Intervals appear to thicken and the
wackestones thin along strike toward the east (over distance of ~10m). A ~37m thick successlon
of interbedded, wackestone and packstone with thinly interbedded, cross-laminated quantizose
sandstone overlies the cyclic carbonates. Cross-laminae are form-discordant and occur in bundle-
like packages similar to the wave ripple cross-laminae illustrated by De Raaf et al. (1977) and
Reineck and Singh (1980). The upper 55m of the section consists of interlaminated orange-
brown-to tan-brown weathering, dolomitic sandstone, oerange-brown weathering dolomitic
grainstone (?) and black shale. The dolomitic grainstone may actually be dolomitized lime
mudstone. Cross-lamination is accentuated by the recessive weathering dolomitic laminae and is
similar in form to that observed lower in the section. Fitteen meters of black shale containing small
(<2cm long) rugose corals and gastropods lies beneath the Alapah Limestone.

Section 90ADL 11 Is shown in Figure 5 (not included in appendix). This section consists
of 62m of black shale, medium gray siltstone, and very coarse-grained, chert-guartzose
sandstone, granule conglomerate, and minor pebble conglomerate. Sandstone and
conglomerate ocurr in large blocks sticking out of tundra. Clasts consist primarily of white vein
quartz with some gray and black cherl. Sandstone occurs Interbedded (beds 7-14cm thick) with

13
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granule and pebble conglomerate. Some blocks consist of normally graded pebble and granule
conglomerate (at least 1-1.5m thick). The true stratigraphic position of these coarser-grained
clastic rocks is uncertain. A minor amount of float of coarse-grained sandstone and granule
conglomerate (typical of that observed in the lower Kayak Shale and Keklktuk Conglomerate in
wastern ANWR) was observed in the saddle at the base of section 90ADL10. The sandstone and
conglomerate in section S0ADI11 may be related to the float observed at the base of 90ADL10.
Their Jumbled attitude in section SOADL11 suggests that they have bean structurally disrupted
and possibly detached from underlying pre-Mississippian rocks (detached Kekiktuk
Conglomerate?).

Environmental Interpretation of the Endlcott Group at Leffingwell Ridge
Outcrop Belt

Exposures of the Endicott Group along Leffingwell Ridge have been mapped by Reiser
et al. (1980) as undivided Endicott. The lower 680-70m Endicott along this trend consists ot black
sitistone and shale containing abundant small plant fragments and thin (<4-5cm}, discontinuous
coal seams. The argillaceous rocks commonty contain indistinet lenticular Yaminae of fine-grained
sandstone and prominent bodies of sham-based, medium-to coarse-grained sandstone encased
in finer-grained lithologies. Log imprassions have baen obsarved in these coarser-grained
sandstones In a few places (30ADL4 and 90ADLS).

These observations suggest deposition in a marglnal marine setting. The abundant plant
detntus and coal may indicate deposition in coastal swamps in a temperate climatic setting. This
interpretation is consistent with palynological data coliected from the Endicott Group west of the
Okpilak Batholith (Utting, 1990). Lenticular-laminated, fine-grained sandstone within argillaceous
rocks indicates fluctuating energy conditions in an otherwise low energy sefting such as might be
found landward of a barred coastline or coastal embayment. Fluctuating energy conditions
suggests a tidal Influence - probably micro-to low meso-tidal.

The significance of the coarse-grained sand bodies is more difficult to assess. Several
possibifities exist, including distributary channei-tills In a muddy tidal flat setting, offshore bars,
bedioad dominated streams, and shallow marine storm deposits. Sandstones cannot be traced
lateraily for more than several hundred meters due to poor exposures. Where there are no
exposures, sandstona is not always present In the float, indlcating that these bodies are not
faterally extensive and may have a lenticular geometry. Other than the normally graded
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conglomerate present in section S0ADL11, only section S0ADL4 contains preserved physical
sedimentary structures . Sa>ndstone in the lower hait of sections 90ADL5 and 90ADL10 are
extensively bioturbated. Extensive biogenic reworking Is a strong indlcator of depostion In marine
or marginal marine setting.

Due to the lack of suitable exposures and extensive bioturbation, a more detalled
interpretation of the sandstones is not possible other than they appear to have deposited in a
marginal marine (distributary channel-fill and/or offshore bar deposits) or inner shelf {proximal
storm deposits) setting. Sharp-based sand bodles attributed 10 deposition from storm generated
turbidity currents in shallow shelf settings (Walker, 1984; Duke, 1390) and as beach and barrier-
bar deposits formed during abrupt falls in reiative sealevel (Plint, 1988) are commonly observed
features in marine shales.

A thick (85-126m) succession of biostromal carbonates Including lime mudstone,
wackestone, packstons, grainstons, and local coralline boundstone extends at least from the
Okerokovik River to Redwacke Creek. These have been mapped by Hanks (1987 and 1988) as
the Endicott Limestone between the Aichitik River and Redwacke Creek. The range of lithologies
represented Indicate depostion associated with an evolving carbonate buildup. Carbonates
found lower in the sections typically consist of ime mudstone, wackestone, and local coralline
boundstone, indicating depostion in a shaliow low energy setting within the photic zone.
Packstone and grainstone are more abundant higher In the sections, indicating higher energy
conditions. Carbonate Interlaminated with sandstone In the upper 55m of section S0OADL10 may
not be grainstone; It may be dolomitized lime mudstone deposited In an tertidal setting.
Thorough petrographlic analysis Is necessary before a more detailed imterpretation of these
carbonate rocks is possibie.

Ctarence River

Stratigraphy

Two lithostratigraphic sections were measured near the Clarence River, immediately west
of the Canadian border (Figures 1 and A-5), Sections S0ADL12 and 90ADL13 are located in two
saddles ~2.5km apart where the siltstone/shale dominated successions are best exposed.
Section 90ADL12 consists predominantly of ~185m of black siltstone, sitty shale, and shale. A
thin (13m) succession of snow-white weathering quartzite with interbedded black, ptant fragment
bearing sitistone rests unconformably above quartz semischist and sandy limestone of the
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Franklinian assembtage and comprises the Kekikiuk Conglomerate. Extensively bioturbated
while quartzite with thinly interbeaded siltstone occurs in the upper 2-3m of the Kekiktuk. This
was the first section measured in the 1990 season that had Kekiktuk unequivocably at its base.
Siftstone in this interval comains abundant well preserved plant fragments and at least four thin
(<5em) coal seams.

Armmstrong and Mamet (1975) measured a section of tha Endicott Group ~5-6km wast of
section 30ADL3 and reported coal as high as100m above the base. They placed the Kekiktuk-
Kayak contact at the top of the highest coal seam (100m). We did not observe coal above 11mi in
section 90ADL 12 and placed the Kekiktuk-Kayak contact above the next highest quartzite bed (at
~13m). Where a contact is gradational, it is necessary to establish some sort ot criteria allowing the
contact to be identified in a consistent manner from section to section. Eleven out of 28 sections
measured through the Endicott Group as part of this study contaln Kekiktuk Conglomerate at their
bases. In all of these we have placed ths Kekiktuk-Kayak contact at a level above which
argillaceous lithologies comprise >50% of the section. This convention Is easy to apply and
therefore useful.

Approximately 104m of black siltstone, silty shale, and shale are exposed above the
Kekiktuk Conglomaerate. Thin interbeds of quartzite, sitty sandstone, lime mudstone, and
wackastone oceur in thig Interval. At least two coarsening and/or thickening upward cycies are
presert. The siity ime mudstone at ~52m contains forams and may be laterally equlvaient to a
packstone horizon recognized by Armstrong and Mamet (1975) in their section 71A-1,2 (at
~37m) that contalns middle Visean age forams (Mamet's microtaunal zone 12). The upper 75m is
poorly exposed and appears to consist of black shale with imerbedded red weathering, burrow-
mottled sandstone, silty ime mudstone and packstone. In some places the sandstone contains
wave ripple cross-stratification similar to that described in section 90ADL7 and SOADL10. The
contact with the overlying Alapah Limestone is arbitrarily placed at 185m, which is In the center of
talus covered Interval below exposures of light gray weathering ime mudstone.

Section SOADL13 contains a succassion of rocks similar to those observed in 90ADL12
with the exception that no coal was observed and there appears to be less carbonate in the upper
hatt of the section. The Endicott Group is better exposed in section 90ADL13, however, the
rocks have an extremely weathered appearance which may explain the apparent lack of carbonate
rocks. Figure 8 summarizes lateral relationships between sections 90ADL12 and 30ADL13.
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Environmental Interpretation of the Endicott Group at Clarence Rlver

The character of the basal Kekiktuk Conglomerate (thin-to medium-bedded, fine-medium
grained quartzite with minor interbedded sitistone) suggests deposition in fine-grained, low
sinuosity streams with sediment transported predominantly as bedload. Similar sandstone
reported by Armstrong and Mamet (1975) from a section ~5-8km west of section S0ADL13
suggest that the Kekiktuk was deposited as a thin, possibly continuous shest of sandstone
unconformably above sandy limestone and quartz semischist of the Franklinian assemblage. This
supports the idea that the Kekiktuk Conglomerate was deposited on a surface of very low relietf.
The top of the basal Kekiktuk in sections 90ADL12 and 90ADL13 (at ~2 and 11.5m respectively)
is Interpreted as a transgressive surface that marks the end of fluvial deposition and the onset of
marine conditions and flooding of the Kekikduk dispersal system. This surface can be identified
whara ever Kekiktuk is present. Where Kekikduk is dapositionally absent, the sub-Mississippian
unconformity Is the transgressive surface.

The ovearlying plant fragement and coal bearing siitstone with interbedded silty sandstone
and white quartzite records deposition in coastal swamps characterized by poorly oxygenated
bottom waters. Silty sandstone and quartzite may record deposltion in distributary channels
crossing the coastal swamps and/or depositlon from sheet floods extending in to the swamps
from adjacent stream or distributary channels during rainy seasons. Extensive biogenic reworking
supports a marginal marine (coastal) satting for these deposits. This pan of the Endicott
succassion is likely correlative with the lower, plant fragment and coal bearing undivided Endicott
Group present along Leffingwell Ridge.

The remainder ot sections S0ADL12 and 30ADL 13 record deposition in progressively
deeper water (marginal marine to shaliow shelf) as the transgression continued. The relative lack
of carbonate compared to sections measured along Leffingwell Ridge suggests a steady influx of
fine-gralned clastic matarial (sik and clay).

West Kongakut River
Stratigraphy
Two Kthostratigraphic sections were measured ~18km west of the Kongakut River
(Flgures 1 and A-6). These sections ware measured along the next major Endicott outcrop belt
south of Lefffingwell Ridge. Tha Kekiktuk Conglomarate and Kayak Shale are recognized in the
Endicott Group along this belt. Section 30ADL14 is a partiat section from the lower Endicott
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Group (Kekiktuk Conglomerate) and consists af its base of dark red-brown-to gresn-brown
weathering, matrix-supported cher cobble conglomerate and breccia with some interbedded dark
green-gray mudstons. Angular clasts of gray, white, and black bedded chert occur in a matrix of
dark green-gray, sandy mudstone. Clast size ranges from 45¢cm at the base to 7cm at the 15m
level and from 4cm at the 13m level to 15¢m at the 36m level. Clast size vanations dafine two
cycles: 1. an upward fining cycle from 0-15m, and 2. an upward coarsening cycle from 15-36m.
Interbedded mudstone contains abundant coarse sand and granule sized chert grains and
resembles the matrix in the associated conglomerate and breccia. The coarse-grained units are
pervasively sheared. Conglomerate and breccia unconformably overly light tan-brown-to green-
brown weathering quartz semischist of the pre-Mississippian Franklinian assemblage. Thin beds
of granule conglomerate occurr in the semischist.

Twenty meters of black sitly shale and light gray and red weathering coarse-grained
sandstone cap section 30ADL14. The sandstone body contains interbeds of granute
conglomerate and thin shale partings. individua! sandstone beds appear massive. Additional
exposures of shale and silstone are present above section SOADL14.

Within ~0.4km along strike to the east of section S0ADL14, the conglomerate and breccia
beds pinch out against pre-Mississipplan semischist of the Franklinlan assemblage. Further east,
beyond the conglomerate and breccla, distinctive snow-white quanzite with thinly interbedded
btack slitstone lies directly above sub-Mississippain rocks. Siltstone beds are highly disrupted and
in places thoroughly mixed with white quartzite. Vertical and oblique burrows are abundant.

Section 90ADL 15 consists of ~364m of conglomerate, sandstone, shale, skeletal
carbonate, and dolomite. In section 90ADL15 the Kekiktuk Conglomerate is >5m thick and
consists of dark gray weathering, massive, clast-supported, chert-quariz pebble conglomerate.
Approximately 150-200m east along strike the Kekiktuk is ~10-15m thick and consists of a basal
conglomerate (as described above) abruptly overlain by horizontally bedded and trough cross-
bedded chert-quariz pebbly sandstone and snow-white weathering quartzite. White quartzite
contalns interbedded black slitstone, Is extensively bioturbated, and resembles quarizite
observed east of section 90ADL14. Small, broken plant fragments and log impressions ara
present on bedding surfaces in the interbedded quartzite and siltstone.

Black, organic-rich, shaly siltstone of the Kayak Shale is directly above the Kekiktuk
Conglomerate and contains abundant large (up to 20cm long) plant fragments. A nine meter thick
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sandstone body abruptly overlies basal mudstone of the Kayak Shale. The sand body contains at
least three varleties of cross-stratification. Large and medium scale planar tangential cross-
bedding occurs through out the unit; medium scale (~50cm thick) epsilon style (lateral accretion)
cross-bedding is present at ~18m; and ow-angle cross-bedding is present at ~19m.
Approximatefy 215m of black shale with interbedded and intertaminated quartzose sandstone,
fime mudstone, wackestong, and packstone. Interstratified lithologies occur as sharp-based units
and in coarsening- and thickening-upward Cycles. Sandstone is interstratified throughout this
interval but decreases in abundance gradually upward as it Is replaced by skealetal carbonate
lithologies.

A 98m thick succession of sandy and sitty dolomite comprises the stratigraphically highest
axposures of the Kayak Shale. This succession consists of tan-gray-to tan-brown weathering
sandy and silty dolomite and interlaminated dolomitic slitstone and sandstone. Arenaceous
horizons are commonly current ripple cross-laminated; starved ripples are a common feature in
lenticular-laminated siitstone and sandstone. Thin wavy laminae of possibie algal origin occur at
several ptaces in the successlon. Black chert nodules are particularly abundant In the lower 18m
and in the upper 28m of the succession. A 53m covered interval separates carbonates of the
upper Kayak Shale from dark gray weathering lime mudstones of the Alapah Limestone. Black
and dark gray shale occur beneath tha covered interval. Figure 7 summarizes lateral facles
relations betwean sections 90ADL14 and SOADL15.

Environmental interpretation

Matrix-supported conglomerate and brecia at the base of section 90ADL14 resulted from
debris flows that were transported into topographic low areas on the sub-Mississipplan
uncontormity. Debris tiow deposits pinch out laterally toward the east where quartzite and
Interbedded siftstone form a thin veneer above pre-Mississippian rocks. Quartzite and siltstone
racord deposition in a low energy, marginal marine setting. Deposition of muds may have been
periodically interrupted by an influx of quartz sand, possibly as sheet floods during rainy seasons.
Extensive bioturbation in the interbedded quartizite and siltstone supports a marginal marine
interpretation.

Debris flow deposits of section SOADL14 grade laterally toward the west into braided
stream deposits forming the base of saction 90ADL15. The sandstone bodles at 44.5m and 16m
in sections 90ADL14 and 90ADL15 respectively may be correlative. Preserved sedimentary
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structures in the sand body at 16m in section 80ADL15 suggest deposition as a migrating barrier
bar complex . Low angle cross-bedding and planar-tabular cross-bedding suggest deposition in
an upper shoreface-to-foreshore setting. The epslion cross-bedding reprasent lateral sediment
accretion, possibly in to very shallow tidal channels.

The thick shale-dominated succession above the sand body at 16m In section 90ADL15
records depostion under deepaning water conditfons on a slowly subsiding, shallow shelf.
Sharp-based sandstone and packstone beds and l[aminae suggest deposition from waning
eplsodic flows, most likely from waning storm-generated flows. Shamp-based, storm-generated
sandstones and carbonates are a commonly observed feature in marine shales deposited in
shallow shelf settings (Walker, 1984, Duke, 1990).

The thick silty/sandy dolomite succession near the top of the Kayak Shale appears to
record depostion in shallow conditions. Dolomite may represent early diagenetic replacement of
an original ime mud precursor. Algai laminae, abundant tiregularty shaped vugs (fenestrae ?), and
the ubiguitous presence of dolomite suggest deposition on an Intertidal-to-supratidal carbonate
mud flat. Kayak carbonate deposition was terminated by a rapid rise in relative sealevel as
indicated by the 53m of covered saction {black and dark gray shale) that ies abruptly above this
interval. Preliminary examination of thin sactions from thls succession indicate that it contains
sevaral meter scale shallowing upward cycles. Thorough petrographic analysis Is required to

assess the nature and significance of these cycles.
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Figure A-1 - Map showing location of sections 90ADL1, 90ADL2, and 90ADL3.
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Figure A-2 - Map showing location ot sections 90ADL4, 90ADLS, and S0ADLS6.



EGAKSRAK RIVER, LEFFINGWELL RIDGE, DEMARCATION POINT (C-3 and C-4) QUADRANGLES
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Figure A- 3 - Map showing location of sections S0ADL7, SOADLS, and SGADLS.
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CLARENCE RIVER, DEMARCATION POINT (B-1) QUADRANGLE

141

10

141 &
/ I
" " 19 17 \6 18 1
/ / g
(&)
21
2 2
23 24 19 2 Cbr%
| — Section S90ADL1J "%,r\
I / 5025
1 26 26 30 > 8 I 27 L—-—ﬁ\
\‘ / Section P0ADLIZ
2 % 3 ) n R 3%
w
f{ M TN
Z v N\ 148

Figure A-5 - Map showing locations of section 90ADL12 and 90ADL 13 wesl of the Clarence River.
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N ﬁ. ~“~ T-T 180-184.6m
O = AN\ w Ugtt gray-to-tan weathering, sandy (7),
- - 00k (7) gra Localty pocurming
< 180 AN v cuTet ripple croes leminas,
M 8 N T I :
R Hu_ —F X - N
o ulH. - FHJr 167.5-180
Lo —hrﬂﬂu\ﬁ —_— _Lﬁ?—gglg'gh;ad.
[ R s o Amemudstone; abundant gray and dark
= = v o - ray chon nodules. Atwmating i
Lo o of dark gray and tan colored material in
- [ Smemudsione, Severa thin interbeds
l;.wo T of petmatozoan (7) grainstons.
M r 1 1 L I -
o
<<
>
=
= v
= T 160 - S 156-161.8
1 oy Ugiht tan-to omnge-brown weathering
.L [ sandy/silty Smemurdatone; abundant
ﬁ - (gray and black chevt nodules,
KATAKTURUK
DOLOMITE 150 - 2t -
(PROTEROZOIC) - - %ﬂ%ﬂein&ég
VNM#\# l. 1 Poorly exposed.




FORMATION
UNIT
AGE
THICKNESS (M)

Wast Okarakovik Fiver

SEDIMENTARY ST

2| w | STRUCTURE Al TP § o Lear
z | & | and TEXTURE i Wi
s 25| 23
w | X W = <
ul CARBONATES _M — =
T mw MUD |WK|PK |Gs|BS| £ & o Wun o L J REMARKS
2| a SILICICLASTICS <8 29 |a* T »
@ zs S s

SAND , GRAV w w

muo |Fmicls)pyc

ENDICOTT

UNDIVIDED

Exposures ol Usburne Group on south-lacing siops
located immedately north of this section.

[Tundre and talua cover.

23-25m

Light gray-fo orange-brown weathering, chery-quar-
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19.5-22m
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0-19.5m
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r..: weathering grunstons. Locally socurming corah
e Boundsions wihin wackesone and padstone

[Dark gray weathonng, 3ifly imamudstone

R25-233m

[Tandrewn and maroon weathering garnsne and
herdedded dark gray-to-marcon weltherng wacke-
lsiong and kme mudstone, locally oocurring coralline
Roundstone, Grairsions beds have errsive basea
land appear to be charme? [l mawrial; grainstones
fthicken I the west and cut down section.

[T a0y brown-10 red-brown weathedng graastone.

200-212m

ring me Ye; petses
gradually W secton to ight gray-so-marcon wesihering
wackestons with 30me Thinly Fterhedded packstnne.
Mivor cormiline Boundsione throughout the inervel.




East Okarokovik River
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Wast Aichilik River, Leffingwed Ridge
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Float ista af ively bioturdy
dark Qray sstons, OranNge-JmT weathering
sandsione, and sity ime mudstona, Sitstone and
me mudstone conain ebundant cytndrical bumow
{3-10mm n f) oriented nomal to bedding.

d, biack ahale,




Waest Aichik Arver, LefimgwaR Ridge
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West Aichifix River, Leffingweli Ridge
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70—
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UNDIVIDED

GROUP

P-T SADLEROCHIT

ber.gam

[Tundra cover. Float cortaims dark gray and black sit-
Istone and thin, wavy-bedded, orange-brown weather-
img sandstone Sandsiones have abundam graxing
Rraces on bed surtaces; some bunows oblique 1o

bodding.
< | [Rod-brown horing, Min wavy bedded sandstone
hith thindy interbeddad, dark gray-to-black sitstone.
f [Wave ripple or bined Tiow cross-lwmingtion in
— sandstone.
3m
undra cover. Fioat comesm medum- cowse-
ined quartzces sandstons, black sitstone, and
black shale.
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West Aichitk Rivar, Leftingwoll Fidge
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West Archili River, LoFingwe' Ridge
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Wast Aichitic River, Leffngwal Rivar

ENDICOTT

T 1
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b
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LG tarrbrown g ke Stratgraphic position

of sarwiziores e unknown (most ey Balonga.

e iw base of Section SGADLY). This secton may be
detached from base of e apesune on noith side of
tivif {exposune of Lisburme Group).

78-59m
Intechedded black shale, dark brown weathering ma

and Mudetone end wacke-
atone grace L section to red-brown weathenng grain-
stors.

W Y| &

&-78m
Dok browr-biack, fasie, cakcarecos stk with ~2.5m
teich b o Juctid Sacksh
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by calcite weins. Dark gray, sliceous, me mudstons
30¢m Ihick a1 basa of intenval.




Waest Aichilix River, Leftingwal Ridge
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Redwacke Creek, Leftingwel Ridge
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Redwacke Creek, Lafa R i
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Radwacke Creak, Letfingwek Ridga
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Fodwacka Greek, Lefiingwol Ridge
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West Kongakis River
oy SED STRUCTURE SKELETAL s-upi:;:s::'o;.m
J—_—— |
% Eg w and TEXTURE GRAINS 93 O LoPain
= o
S| 5w |gE| F CARBONATES - = | B2 | meame
= 5 4 W= | x | MUD |wk|PK|GSBS| g W c W | SEALEVEL
5 Swl| 3 S35 05 | 2
Q OoF | & SILICICLASTICS <8 Zg =3 REMARKS
Iz SAND | GRAV 9 o
@ MUD FlM|C|G|P|C
=== o
i s oe
310 ¢ {5 T
m =
-
< ==
75! 300 1EZ5% B | o resoen
S ryaw T, tan-brown weather
£ ﬁmmumamm Lenticular-badded
rvirera ko thick, lenticular-taminated, dotomitic sandetons
i phocghout interval Abundark cument ripie cross-
P L ! Aburdant horirortal o g racas on bed
B LFX F uﬂm-ndmiulhrmm. Gommonmfhd
- rugrs above 250m. | panized in 1o severs
= upward thickening cycies.
204
Y i v
< 280 Qf}
> | EEE
e
= ¥
- f%“,";" s & 279m
- 270—,‘?{-2:":": [Tar-gray-to en-brown weathering, yiniy
i qua-am I bwith lenteular-lamintated, dalomitic sand Soma
f”i :’ ‘_,/ "_ i shal rp-ups and wave nppla cross-lamination (siarved
{;_{j:’ Topkes). Bedding thickens up section.




FORMATION
UNIT
AGE

THICKNESS (M)
SAMPLE INTEAVALS

SED STRUCTURE
and TEXTURE

CARBONATES

MUD |WKIPK |GS|BS

ROCK TYPE

SILICICLASTICS

SAND = GRAV
muo |Fimclsipc

MINCR
COMPONENT
DIAGENETIC
FEATURES

MAJOR
COMPONENT

RELATIVE
SEALEVEL

West Kongakut Rver
Section S0ADL1S
Pagedofe
D. LePain

REMARKS

SHALE

KAYAK

250

T240

L Float

’nn

NI

BN
NN

PO

l\l

3
TR

™
Ny

N

b

SReRaN

NN

CEERERREEEEAL b .

B

mwmmm.m.

: shale partings on backding plianes.
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pandialt size quarts, Possbie algal leminas near bicse
of inserval Abumdart, black, ireguiary shaped, bed-
arabel nodiies of shert.

[Tuncira, cover; dark gray-to-black shai in fioat,

-223m

Teto-clark gray weathoring, quenzoss, clas-
frupported conglomerate with blsok shale partings;
jongional lowsr contact. Cong thain by
kpsanzosa sandstons with small (<14m) shale rp-ups,
lorosional lowes contact  Imerval capped by argilac-

feous sandstone; erosional Kmef contact, shale rip-ups,




ROCK TYPE

[45]
z 3‘&"'
Q| o
Ll
3 Z a | Bk
o =2 < z-
<
Q 9%
=
= 210
LLJ
_
T
w 200
|
| p
hd
< -
<

SED STRUCTURE SKELETAL
and TEXTURE GRAINS
CARBONATES E e

MUD |WK[PK|GS|BS| o ol
Q5 00

SILICICLASTICS <4 zg
SaND GRAV| =5 3

mup |Fimicleiric

DIAGENETIC
FEATURES

RELATIVE
SEALEVEL

West Kengakut River
Sacton S0ADL1S
Pagod ol 8
0 Lefain

REMARKS

& o\

4 Yo

4|k




FORMATION
UNIT
AGE

THICKNESS (M)
SAMPLE INTERVALS

ROCK TYPE

Wast Kongakua fliver

SHALE

KAYAK

L p

150 -f

14044

<_<
J

SED STRUCTURE SKELETAL Soction 90ADLTS
Page5aot8
and TEXTURE GRAINS 0w P
— ul
CARBONATES _.Nl W _.N_._ nlln. RELATIVE
MUD |WK|PK jGS|BS &2 =¥ | Gk | sEAlEVEL
SILICICLASTICS 44 Zq =X REMARKS
SAND . GRAV w m
MUD _n—z__o —O__u_ G
<< /
[133,7-209m
[Biuck, arganic-rich shale with lecticuler-taminated,
ilty, @ ; sand TS99 Up sact-
< hon 1o lerticutar-lamnated, sy fime mudstonaAwacke-
stormbackstone. At least seven upward coarsening
Jand‘or thickening cyches in this iussval - some capped
by wathestonspacksions beds with ireguier lower
Otacts.
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[125.5-133.7m

Orange-brown weathering, dolomitic, quartzoes send-
stone a1 base; erosivral lowet contact o sevensd
hema) erosional surtaces; sherp upper contact.

w-monied app . Besal sandstooe over-
Bain by intorheddod, dark orange-b attwding,

Kolmitic, quartzose sandsions and black shale, -
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- ly Smrupted zome of claywy sietons and
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< jous I structuml dianution. No visible plamt remains
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Y 70 E | prearval.
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60 For-som \
< Black, organic-rich shale with small, broken plant frag-

monts. Grages up section 1 shale weh lo nthetdar-
aminated sandstone.
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16-25m

Light mn-brown to dark ned-brown weathering, quertz-
Hwch oward the soutin from 3-15cm o 40-
80cm over a distance of <10m

-18m

[Dark black, organic-rich, claysy sitstons with abun-
jdam coalified plam frag Soma plani tragmunts
lup to 20cm jong and consists primarndy of namow,
ffrond-Fke laaves Some thin (<Smm)lentcotar lartaas
ol bicturbated. snow-white, fine-grained quartzite,
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[30-40m

[Black, foasde shale. Shals prssaa Up secton in 10
lerticular-laminaied sandsions. itecval capped by
bumow-mottied sy sandswone; srosional lower
jcontact

== N

I _w.-k. orgumcich sitsione. Sdtstone peases up
bection in 10 biack, sity shale above 13m. Abundant
mall plant fragments.

:o.as

¢! b o Light gray-to-white weethering quartits; some thin

(0.5-3cm) of black, organic-rich sitsmne near base of

S ( on. Qv passe sbruptly W secton in o
| 1R B black, orpanic-rich sikstone with thin beds of biotub-

med white quartzie with thickly irteriaminated black

[ sitstone. Abundum smab plant fregments in sitstons

i and some small log impressiona in the q

9 o above 2 metery, Some thin (<Som) coal seams.

GoM-brown wealhering quartzose semischist and
wandy carty . Carb arw Exrly Pa) L
PR | Ordovician {7) age (Reer et al, 1980).
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forange-brown wo athening s k ard
oo i ity shale; burrow-mottied appearance.
F7m
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L athwring, pyritc {7), ovold concratons in sikswng,
$
—_ -] oark gray-biovn weatheding, inemaly masshe sh-
—_ bptors wich 0.5m trick, dark gray, siity, quartzoss sand-
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Ctarence River
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l_ RS Ib § mnnr.nagipmurngis-uﬁii
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4 10 |
g fo—11.5m
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West Kongakut River
Sectinn 90ADL 14
Page 1 0t 2
0. LePain

REMARKS

KAYAK
SHALE

CONGLOMERATE

KEKIKTUK

Exposuces of Mack, orgamse-rich milty shale continue
south, down north side of saddie; Lisbumre on south
sidle,

44 5-56m
Medium-1o-light gray, incafy red weathering, very
grained, char-quary sandsione and granuie

]

congomerale, Distinct sak A pepper appearance on
freah suraces, Some fhen, blach, aily shate pastioga
on badding planes, dividual bede sppear inemaly

r

38-44,5m
Black, shaly sitsions. Poorly expoed,

15,5-38m
Durk gray, green-gray, and tan weathering, matrix-
supported, chertpebbie conglomenia, anguiar clesty

of wivtm, gray, and black bedded chert fram 4-15em
acrose. merbedded, dudk green-gray mudsions with
flomtng grmnuie size classs of ched. Parymively
sheand. Upper congiomerate body corrsem up
section rom maximum cast sze of 6om to 15¢m.
Matrx @ green-gray, sandy mudsione.
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0-15m

Dan red-browrr i groantirown waathoring, matrix-
sipported, chert-cobble conglomarate; angular
dlasts of white, gray, and black bedded chart up to
45cm in dh | By v noar base:
thickly badded near top of intarval Matrx & dak
green-gray sandy mudstone. Forms opward firung
sequence (maximum clast size a1 top of nterval s
Fom).

Light tan-browr-io green-brown weathering, quanz
semischist; containg thin beds (405cm) of quartz-
gramle conglomeraie, Expasires ol white-gray and
black thunty badded {1-3cm) chert ~1/2 milke sast of
section,




