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INTRODUCTION

Interpretation of modern sedimentary environments reguires an
understanding of sub-seafloor sedimentary character. This is espscially
true on the arctic shelwves where ice gouging actively influences
sediments to depths of & meter or more on an arnual basis such that
surficial sedimentary parameters do not entirely reflect ongoing
geologic processes. Knowledoe of substrate character ic also a
preccrdition for safe and efficient offshore developrment activities.

Prelimirary insight into substrate character was cohtained using a
vibratory coring device to obtain cores up to 180 crm in length at 60
locat.ions on the irner Beaufort Sea shelf. Locatiors were choser from
several fferent geologic environments. Three cf these envirorments
could be crudely characterized.

This report provides the marine geclogist and soils encineer with
the fielc and laboratory methodology used and a preliminary
interpretation of sedimentary environments together with descriptions,
sketches, photographs an2d radiographs of the cores. A general treatment
of the shelf sedimentary environment is not given here. The interested
reader is referred to articles by Reimnitz and Barnes (1974), Barnes and
Reimnitz (1974), Lewis (1977), and Reimnitz and others (1877) for this

information.
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In the first section of this report we describe the coring
procedures and methodology used in processing the cores. This section
is followed by preliminary discussion of the sedimentary environments
illuminated by the cores. The data, in the form of co-e descriprions,
is contained in the appendix.

METHCDS

Field Techriques

The samples described in this Treport were obteined using a
vibratory corer. Vibrations are generated from the forces created wher
a8 pair of electrically driven, counter-rotatinc, eccentric welghts in
the core head drives a hamrmer against an anvil. The rammer impact fraor
the downstroke is repeated 2,840 times per minute transmitting 70C kp of
force at each stroke through the driving head to the 2-meter core
barrel. The repetitive blows and the weight of the driving head force
the barrel into the sediment. The vibrating heas and core bharrel are
guided into the sediment by a bottom-resting quadruped frame with
vertical rails. This same frame Supports penetraticr. and inclination
measuring devices and a winch which withdraws the core barrel from the
sea bed after sampling. The configuration and dimensicns of the ccrer
are showr in Figure 1,

Two types of core barrels were usec - 10 cm x 10 cr roxes of sheet
metal and 10.8 cm rouynd fiberglass tubing. The steel barrels propagated
the hammer vibrations to the sediment more efficiently and therefore
generally obtained longer cores. Spring type core catcliers were

hecessary in both barrel shapes to retain sard and gravel samples.



Figure 1.
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Vibrocorer used in this study. The overall height of the corer

is 3 meters. The cylindrical housing atop a square core houses the

vibrator barrel, which is guided into the sediment by the T rails on
either end of the cylinder. The two cylindrical housings on the top

of the corer contain the winch for withdrawing the core barrel and
control electronics.
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The coring procedure at each sample site in both 1976 and 1977 was
essentially the same. The vessel used for this sampling, the Geological
Survey's R/V KARLUK, was anchored from the bow at each site, corer was
lowered over the starboard quarter, as shown in Figure 2. After the
core frame had settled to the sca floor, the vibrators were operated for
3-minute increments alternating with 20-minute cooling intervals, until
either full penetration was indicated or further penetration was
unlikely. Vibrating times rangec from less than 3 minutes to a maximum
of 10 minutes. 1In 1976, incremental times and penetration depths were
recorded for determining the rate of penetration. The implicaticns of
varied penetration rates observed at each coring site are discussed ir a
repcrt bty Reimritz and others {1977). Several sedimentary environmerts
were chosen for the sampling program including bays, lagoons, ice gouge
terrain, delta front platforms, shoals, and iglands, as shown in Figure
3.

latoratory Technicues

After retrieval the cores were capped and shipped for storage irn
Menlo Park. 1In 1976 the cores were capped at the lower erd and sealed
at the top withr Flaster-of-paris or paraffin, while in 1277 the top seel
was made with a chemical grout gel. The cores were stored as 4%¢ prior
to analysis.

Within 4 months of sampling the cores were opened and processed,
The cores in the metal barrels were accessed by removing screws on
diagonally opposite edges of the metal boxes. Fiberglass barrels were

cut lengthwise twice, 180° apart, using a circular saw. After the core
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Figure 2. The U.S. Geological Survey's research vessel KARLUK anchored, ready
to lower the vibrocorer to the sea floor.
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was exposed by removal of half of either the meta. or fiberglass barrel,
the sediments were split lengthwise with a fine, taut wirte. The core
halves were then separated. The wire-cut face of one half of the core
was then inverted onto a plexiglass sheet and a 1 cm slabt was sectioned
from the center of the core with the taut wire. This 1 cr slab was used
for radiography. The remaining segment of this core hialf was ultimately
archived an plastic at 4°C along with the 1 cm slab cut for radiography.
X-rays were generated at 5C kv and 3 tc 5 ma were used tc expose type ¥
or Ah filr for maximum radiooraphic contrast. Exposure times of 10 to
15 mirutes were needed.

The wire-cut face of the other ccre half was usc2 for photograrhy,
description, and sediment peel. Freshly cut muist surfaces were
phctographed with black and white film pricr to cx:dation of the
sediments. This surface was ther used to create a deta.lend descrinticn
and ske+«ch of core textures and structures. Sursccuently this half of
the core was impregnated with resin, following the technigues outlined
in Burger and others (19€2), resulting 1n a sedirent peel. Tne pecl
technique worked well in sandy sediments, enrancirc the sedimentary
structures; but was unsuccessful in preserving or emphasizing structures
in finer grained materials. After samples for paleorntciogic and datirng
purposes were removed, the remainder of this core half was dried, cut
into 5 cm sections and stored in envelopes for future aralysils.

OBSERVATIONS AND DISCUSESIOCN
A wide variety of sediments were recoverec irn the ccres inciuding
gravels, sands, clays and fibrous organic matter. Ir some cases all the

textures were represented in one core. The texturcl variety is ip
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keeping with the patchiness of surficial sediment character noted during
diving traverses (Reimnitz and Toimil, 1977). The lack of vertical and
lateral continuity of textural units attest to the complexity of
processes affecting this shelf environment. On the other hand,
characteristic associations allow us to distingu:ish three envircnments,
even when the processes involvecd in tte generatiorn of these ervironrents
remain unclear.

Delta Frent Platfeormr

well-stratified sediments with abundant fibrous orgaric matter are
distinctive of the delta front platform cores. These characteristics
are seen in cores obtained ir wzter depths less than 4 meters off four
rivers of vastly different sizes. The Co.ville River (Cores 1& to 23,
and 5€ to 60; appendix and Figure 3); the Kuparuk Fiver (Core 27); the
Sagavanirktok River (Cores 30 and 31) and the Putuligayalik River {Core
26). Delta cores commonly cortair bedded ani creces-bedd-d clear sards
especially inshore of the 2-r. isobath. On the Colville delta where thne
largest number of samples were taken, crgaric material is more alundant
in cores close inshore and in cores from the westerr delta. No layers
of fibrous organic material are seen in cores seaward of the delta front
platforms. Two additional features arc conspicuous c¢f deltas ccres.
Coal is a comron coarse fraction corponent. Conversely, gravels of any
size are carpletely absent. The sedimertary envirorment and resulting
structures of the delta front platform reflect the character of the
arctic rivers of hlaska. RAlong the arctic coast a submarine bench is
commonly developed at 2 meters cff the mouths of rivers (Fig. 3). This

so-called 2-m berich has a dramatic influence con the introduction of
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detrital material during the spring river flood which precedes the
melting and breakup of sea ice. Spring melting within the river
drainage basins occurs from the top down in the sequence: snow, tundra
organics, and tundra soils. Organic material is the first detritus
available for stream transport. Thus initially organic rich waters
flood the sea ice off river mouths. Initial drainage of the flood
waters occurs at strudel, seaward of the 2-m bench, ultimately flowing
offshore (Walker, 1974). Within days the ice lifts from the sea bed
inside the 2-m bench and melts from the influx of warmer river water.
As melting of the sea ice proceeds, more and more of the flood waters
are confined to the 2-m bench by remaining sea ice farther offshore.
During this time the resulting input of organic and mineral detritucs is
more or less constrained to the 2-m bench, which is sheltered from
waves by ice.

The intensity of the hydroloagic procecsses of the cubseguent open
water season along the arctic coast would be important irn determining
the likelihood of peat preservation or the delta front. As the
prevailing winds are from the northeast, the western portions of the
deltas are more protected from wave action by shoal water upwind. This,
coupled with dominant longshore drift to the west, indicates that more
abundant peat deposits should be expected on the western parts of the
deltas.

Flood water drainage at strudel generates circular scour
depressions in the bottom disrupting the continuity of sedimentary units
(Reimnitz and others, 1974). At least four of the delta cores

penetrated deposits that represent strudel scour infilling. The
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inclined lamination in Cores 18, 10, 11, and 30 are the result of scour
infilling from the steep sides of the scour depressions. Similar
steeply dipping depositional slopes have been observed on the sides of
strudel scour depressions during diving studies.

A series of three cores (56, 67, and 58), taken within 50 m of
each other, demonstrate the lateral discontinuity of sedimentary units
on the delta front platform. 1In the upper 50 cm of the cores, thickness
and character of the sedimentary units varied considerably, yet
correlation was reasonable. Below 50 cm correlation was uncertain to
impossible. Thus the preservation of depocsitional units with lateral
continuity in excess of tens of meters must be rare on the delta front
platform.

Areas Reworked by Ice

Seaward of the delta front platforr and the barrier islards the sea
bec in areas exposed to vigorous ice actior. reflects surficial reworking
due to ice gouging (Reimritz and Barnes, 1974; Barnes and others, 1978).
The vibracores from this environment (Cores 13 through 16, 43, 44, and
52 trrough 54), exhibit a different character. The sediments are finer
grained with occasional shells and pebbles. Horizontal bedding in
general is poorly developed, although well defined sand layers occur.

The lateral variability of sedimentary character is seen in three
cores (52, 53, and 54) taken within 40 m of each other ir an area where
ice gouging is known to be an ongoing process (Barnes and others, 1978).
The depositional units are similar in all three cores - alternating beds
of slightly sandy muds and well-laminated, clean sands. The upper

contacts of the mud units are generally erosional while the low contacts



appear bjoturbated and possibly depositional, althouygh not gradational.
Core stratigraphy cannot be correlated from one core to another. The
predaminance of horizontal bedding features irn all of the cores was not
expected in an area where ice gouging is commen (Barnes and Reimnitz,
1974).

Studies indicate ice should essentially rewcrk tle hottom sediment
to an average depth of 20 cr in lecs thar 20C years (Barnes and others,
1978, p. 35). As rates of sedimentatior are estimated at less than
10 cm per 100 years (Reimnitz and Barnes, 1974, p. 330), we would expect
the entire core, where ice gouging is prevalent, to be completely
reworked. The existence of numerous undicturbed sanc layers is
therefore puzzling. If sedimertation rates within ice gouges are much
greater than on gouge flanks and intercouae areas, therebty allowing the
horizontal bedding in the deeper gouge incisions to be preserved, the
enigma could be explained.

Barrier Islands

Cores taken in the vicinity of the cand and gravel islands (Cores 5
through 8 and 38 to 43) indicate that the island environrent is
domirated by laminated clear sands with cross bedding and with rare
peblles. Close inshore to the islard cr the seawaré side sandg are
associateq with gravels and pebbly sands. Further offshore, sands are
associated with mud lumps, gravel is rot presert, and the sands are more
or less well bedded. Ice gouging is responsible for the poorly
developed bedding observec in some offshore cores. Outcrops of pre-
Holocene stiff silty clay observed on diving and side-scan sonar

observations in the area (Reimnitz and Toirmil, 1877) are the source



areas for the numerous mud lumps encountered in the offshore cores on
the seaward side of the island.

Other Environments

Cores recovered from other modern sedimentary environments are not
diagnostic. Samples from lagoors and bays (Cores 1, 4, 9, 12, 14, 18,
19, and 47-5C), on the whole, reflect a quiet sedimentary environment
with finer grained sediments, organic debris, and evidence of more
biolegic activity than is seen in ccres from deltas, ice-gouged areas,
or barrier islands. However, the influence of local conditions is also
apparent: sands and gravels from nearby islands, local outcrop
material, effects of strudel scour, or ice gouging.

The series of four cores from the ridge environment northeast of
Oliktok Point {(Cores 24, 44, 45, and 4¢€), indicates that the ridges are
formed of sands with gravels at the toes. The flank cores are not
diagnostic of lag or source materials. Therefore we believe that at the
presert time sarple size is insufficient to characterize these features.

We attempted to obtain a set of cores from the sesa floor under the
stamuylri zone where our bathymetric and seismic records indicate a
pronounced sedimentologic change (Reimnitz and Barnes, 1974, p. 332,
Fig. 27). ©Of four attempts, only one (Core 35) was successful. This
sarple consists of a highly compact gravelly clay without
stratification. At the other three sites the corer would not penetrate

into the sea floor sufficiently to retain a core.



SUMMARY AND CONCLUSIONS
Based on core descriptions of Bixty core sites on the Beaufort Sea
inner shelf, three sedimentary environments can be crudely
characterized.

1. A delta front platform eénvironment consisting of well bedded
sequences of sands, muds and peats with & nctabtle absence of gravel.

2. An ice gouge environment consisting of sequences cf structured
and unstructured sancds and muds.

3. A barrier islard environment composed primarily of well bedde<d
clean saris with minor amourits of gravel.

Several other morrhologic environments are not readily
characterized. Ex*reme variability in the lateral continuity of
sedimentary units is also characteristic. Diversity of textural and
Structural features together with campositional differences preclude

rapid interpretation.
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APPENDIX OF CORE DESCRIPTIONS
EXPLANATION

t. Tne 1976 vibracores (vi-v24) are presented on a single paée
whiéh includes the core description, a centimeter scale, a sketch of thé
core, a photograph of the core peel, and a raadiograph of the core.
Penetration records have been included when available. The penetration
records inaicate whether the square steel barrel {o) or the circular,
fiberélass barrel (©O) was used auring coring.

2. The 1977 vibracores (V25-v60) are presented on two pages. One
page contains a photograph of the wet core, a centimeter scale, a
photograph of the core peel, and a radiograph of the core. The second
page includes the core description, a centimeter scale, and a sketch of
the core. Shear vane measurements were optained when possible from the
tops ana bottoms of the cores immediately after recovery. The device
ana tecnnique used followed that outlined by Dill ana Moore, (1965).

3. Layers of organic matter in the cores are denoted by x's
{ XXXXXXX ) o

4. Samplie splits from all the cores are archived with the U.S.
Geological Survey in Menlo Park, California.

5. Radiocarbon ages were determined at the U.S.G.S. radiccarbon
Laboratory in menlo Park.

6. Photograpnic prints of the cores are available at cost througn
the U.$.G.S. Photographic Library at menio Park, California. Inquiries
may be sent to: U.S$.G.S. Photographic Library, 345 Middlefield Road,

Menlo Park, CA 94025, -

Dill, R.F., ana Moore, D.G., 1965, A diver-neld vane-shear apparatus:;

Marine Geology, v. 3, p. 323-327
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Core V-2
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Core V-5
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Light grey sand, fine and clean dowm to
around 30 em, gradually becoming medium
sand, clean for rest of core, Now
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Core V-6
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Core V-7

dark grey silty clay Lwps

light grey color band

.

aZl4uL?g oxidized above

and below the 1 em band
mud lumps, large ome dark grey stlty clay\\N
Clean,

with 0.!.?1

con formi t;

with (;t.'?ﬁ‘;-.

45-65 em,
winnow surface with mud lumps and shell fragments and-
slightly coarscr sand mear base

Large vertical burrow, sand slightly oxidized

sketched features represent small, flattened, silty elay
Lmps that never ocrur as comv:uous laminae

NOTE: emall (minute) shell
debrie throughout core, but
eoncentrated in two lagcrs as
sketched, No pebbles

Total core length: 70 em (no core eatcher)
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fil

FU LT
ZO‘T-L
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120 |

Tus

500 hag

T

\€G

North of Reindeer Island

.
b

Depth 11 m 70°30.5'N, 148°21.6'W Remarks

Core V-7



Core V-8

Medium to coarse sand with few
scattered granules and small shell
Jragments, structurelecs, gradually
fining down to fine-medium sand

Fragment of stiff, silty elay, mediwm
grey, mized with swrrounding sard by
ice pressure, Has sharply defined
margins, but highly irregular,

2-3 mn emooth layers of mediwn sand

Fine to mediwn, clean sand
wnoxidined, Horizontal

as skctched, being most pronounce

from 102 em doun to 115 em

1s not from noticeable variations in

grain size or sorting, but light grey

to mediwm grey color variations, and
el,

from pe ’

a ol
= o
€
a

at 114 em and 115 em core- 1-2 mm laminae
rich in dark string particles (coal?
These laminae are oxidized,

NOTE: very few faces of fine shell debris in
the corz, No pebbles,

1

{ .
small clam valve/?
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fieo

North of Reindeer TIsland

Remarks:

70°29.8'N, 148°20.8'w

Depth 8 m

Core V-8



Core V-9

Two shells at surface, one live Asdarte

Dark grey, medium gand, angular, structureless, with
a few granules and a small pebble, Possibly some
shell fragmentc, Becoming more muddy, with mud in
little pockets,

elay layer

Dark grey, sandy silt, irregular, horizontai <%
angular pelble

banding
clay-rich

8hell fragmentes

dark, organic rich, but fine grained layers
Horizontally banded elayey silt, banding mainly
alternating dark grey/olive drab color in some
arecs mottled without bans, No shells, no pebbles.

o1
M
\

B

. STA 9 []

elay layer

i
|
|
| e
/= .
|-

T - l
© mn -1 =]

elean, light grey, fine sand layer

Dark grey, muddy fire sand, band:  horizontal
sometimes deformed by larger mud content gradually
becoming less sandu--more muddy dowwward. Little
to no structure from 130-140 em. Shell fragment
at 137 cm.

thin, fine organic layer

Dark grey,‘sandg, clayey 8ilt, well bedded, bedding
moetly defined by fine organic rich layers (ecroesses)

elean, light grey, fine sand

eore catcher

Trregular eontact, 1ll-defined”

S~

<

3

T

T i

SRl

130

01

|4f§a

VL LI LR
}3\ 150

. — — —

— T wax

LAY

16

Total core length: 169 em; core eatcher activated:
some dowmslipping. Few angular pebblee as marked.

Core not becoming much firmer toward bottom.

70"

|80

‘150

Stefansson Sound south of Narwhal Island

147°31 .1'W Remarks:

70°20.1'N,

Depth 6.5 m

Core V-9



Core V-10B

MGG 0612
Negative #Baines-10

L]

> U

Central cut - no shelle observed s
Generally dark, reduccd sandy med with
small olive oxidized zones at surface

and below 32 em,

10 em gravel concentration ~"—-—__‘ﬂ‘_—-—r-_?

0-25 em parting plance Nl to sca floor

25 cm gravel concentration

(the fincst material in core)

at 30 em, wavy, mediwn grained sand
unit
Between

mottied

40-53 em
Med? wm-co
related

coarse grained

r. Coarser ilhan

~ L 2 d..1 A~ 4
concheidal fract

Breaks in

Matrix?
pattern in very stiff-mottled st Ity
material,

e

PARORES B L. .
50’ o

gy T g
60"

*o"ﬂ"i

170"

i o
fi&o

fiso

& o

Off Pt. Brower east of Sagavanirktok River

Remarks:

70°17.1'N, 147°44.3'w

Depth 27 m

Core V-10B



Core V-11

MGG 061250

brounish grey sandy mud

sand and pea gravel mizture, oxidized
one shell.

light grey cilty clay layer

slighlty pebbly medium sand

2

Coarsc, sandy gravel clasts up to
>3 cm diameter (sand sub-angular)
(pebbles rounded, similav to beach).
Several small but thick shcll frag-
ments, No structures.

Sltghtly sandy gravel - gravel clasts small
smaller than above unit, No structures.
elightly pebbly sand
Rather well sorted pea gravel(granules
largely) rounded, small, eoarse sand

content,
L sandy gravel

Slightly pebbly, medium to coarse sand -
no structures.

Sandy gravel, similar to beach material
in roundness, small shell fragments.

Mediwn sand with few pebbles, probably
disturbed, as it came out of core cap,
which was only partly on the barrel.
Portion of core probably lost during
eapping,

87 em of core

' Negative #Barnes-11
. " P

oo
o)
:

160

170"

iso 8o,

Brower

¢ OFf PL.

Depth 1 m 70%217.7'N, 147°47.0'W Remarks

Core V-11



Core V-12

Medium, sand, partly oxidized in
wpper 15 om, shells at 8 em,
below mud-ball layer grey fine
sand trace of smooth, horizontal
lamination?

Interlaminated clayecy eilt & fine sand.
Black, organie rich layers and lenms

Silty fine sand grading dowward into

Molted siliy sand intcers,ersed with mud.

Bedded clayey silt, at base muddy fine sand

with ripple bedding.

Fine sand, clean, grey, homogencus?

Clay rich layer, irregular
Y yer, €

Medium grey, clayey sandy, stlt to
eilty sand highly mottled -
disrupted. Some show mud balls
and irregular sand pockets.

Fine eilty sand
Layered to laminated clayey
8ilt and fine sand, ripple bedding?
Dark fine organics
Irregular, silty clay, light-grey, muddy
fine sand near base,

Dark grey, homogenous fine sand
Horizontally bedded silty elay

Total eore length 126 em,

Note: Lower half of eore rather
firm, No pebbles, apparently no
fibrous organic layers. Coarse
enough for dating purposes.

A
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-l e Tbadie Xr 1
i£0° 140 3

&

70 “Heo

-
180 |

o

o

=

Negative #Barnes-12
."-‘\r,

e 1

North of Prudhoe Bay

Depth 3 m 70°24.1'N, 148°18.5'W Remarks:

Core V-12




Core V-13B

G061

Bivalve
Interspersed pockels of sandy mud
(grey) and oxidized fine to med. sand

Oridized, clean, fine to med. sand, with
2 lenses of grey mud, grading doon into
sandy mud 1
Sandy mud.
Actarte valves.

At 30 em very mottled on left side
very soft silty clay, light grey, homogenous, w:

1 2 ook A
lenses and irregular pozke

"th
cte of grey, fine sand as
sketched.

4
!
a

Fine-mad. eilty sand, upper and lowz) bowidary
rather sharp but with minor burrove?

Grey clayey silt
Muddy sand pocket
Clayey, sandv silt,. Horizontel dark-
light boundry part, mottled with
irregular sand pocket or admiztures in
lowver part. Irregular sand
Layer with shells

in upper

Dark grey/light grey color banding,
horizontal, in clayey silt, rather firm,

Total core length 88 em,

Note: flap was pushed dowm and
across core, lower 10 em disturbed and
~ 10 em dowmard slippage occured,

Since the lower part of core stopped and we
don't know why we were wnable to penetrate
deeper than 98 em.

leo' N

-
I
I3C

T"{’u
40

.q't_‘_ﬁ_'[fl

J_
S50

o

]
I
b

160

170

Nesative #Barnes-13

o
H

Ll

%
H '

s

P

o m

Off Colville Delta

Depth 19 m 70°44.8'N, 150°28.1'W Remarks:

Core V-138




Core V-14

Negative

; :;; U “

#Barnes=-14

e

Upper part disturbed with void, empty, possibly
representing burrow.

Soft, brownish grey homsgenous silty clay,

sandy in upper & em. Several small, irregular
sand pockets from 5-10 cm down in core. > >-

Granule/pebble sand with some very small
shell fragments.

Sandy S71t Pockets

Broumish grey silty elay. Structureless
mainly, with trace of color banding to 22 em
depth, and below 40 em again. 22-40 cm
disrupted. Core cateher as dram, eausing
disturbance from 50-60 em depth.

Dark, find, organic rich, possibly including
eoal. :

Color banding.

Total eore length 66 em, but a few em of
downuafj s%tppage of ecore must have oceurred,
resulting in lose of some sediments.

Sediments becoming gradually finer from top
to bottom. But what stopped further
penetration?

No shells collected, or seen in first cut.
Except for sand, layer at 12 em no pebbles.

Silty sand lens?”|

<

e,
s

iga

T

s
MIN

North of Colville Delta

150227.2"W Remarks:

70241 .59

Depth 1.5 m

Core V-14



Grey, claye

Core V=15

Grey, nuddy, mediwn grained sand, grading at ~ 2 em
into oxidized clean, mediwn groined sand. Apparently

homogenous. Highly 1rregular contact with elayey
eilt with nwnerous irregular pockets of fine
silty sand.
Grey, homogcnous, clean, mediwn sand, irrcgular
sharp upper econtact. Smooth, sharp lowc? contaet.
: grey, homogenous silty elay, with small,
minutc sand pockets.

Irregular, thin muddy sand layer:

S o o T 7
Y S1LL smaLt
l

on surface, shell
wrregular layer of finc sand and shells

[0 4

Grey clayey silt, with irregular pockets and lenses of
fine sand irrcgular horizontal laycring in lower half.
Medium to fine grey elean sand, gharp-erioo
rippled sha:p upper eontact,

.

Homogenous silt, grading down into

elean, grey, fine sand, sharp, irregular lower

contact.

88 em total length,

Notes: Iecec disrupted below 45 em, probably also

Jrom 8-14 cm, i
No organic-rich layers. Two pebliles
face.  Nunerous ¢ elanm

its. Grade

through length

sandy pockets, one & mm pelbl

{

v Lower, wavey

o
0

140

:rlf’.?-

L
50

176 héO ll

tS10]

I”‘ [47]

LS, Sy

fBarnes-ié

061250

o

g

North of Colville Delta

Depth 12.4 m 70°37.0'N, 150°27.0'W Remarks

Core V-15



Core V-16

Negative #Barne s=16 |

Trace of horizontal bedding, eharacterized by dark
and light banding, and discontinuous silty laminae
and pockets. No organic rich layers.

Sandy silt =
Irregularly molted, probably ice-dicrupted, grey J T
silty clay. S E

Small silt pockets - Abundant forams - espee. 25-30 em
S5ilty sand pocket

Mumerous broken and complete shell fragments.

Grey, silty fine sand, may have some small fragile shell
fragments. With trace of dark barding, horizontal us
sketched.

Interlaminated clay-rich/ silty sand, horizontal

Intensely molted grey silty elay (Light-to-dark-grey
alterations). : <

irregular muddy sand pockets.

Light grey to dark grey stlty clay/clayey silt
Laminated, but irregular. e ’ T ¢

O

s

103 em total penetration. 5
0

k2

Core was cut with comparative ease, had no pebbles, no pronownced
fibrous organic layers, and only a few small fragile clam fragments
near and in sand wunit (within first cut face).

Becoming stiffer toward bottom, gradually.

First interpretation calls for ice disrupted sediments.

100’

0

2 °1
2 1
. STA 16 [J
o)
'."2 | .°-
1= ..-.
o
.
2 5 —
0
8 MIN

190’

North of Colville delta

Depth 11.5 m 70°36.3'N, 150°28.2'W Remarks:

Core V-16



Core V-17 V612501

" VPery soft and wet in upper 5 em

Homogenous appearing blob of silty clay, grey, sitting
suspended in grey, homogenous elayey silt. Probably
sarpling disturbanee. Contact with underlying elay
very irregular.

Light grey, cohesive silty clay, moltle@ by burrows
or disrupted by ice, trace of prior horizontal
banding? Remaining.

Sand pockets.

Light grey silty clay with convex upward bedding
some marked by thin, fine sand layers, but fine
egand gencrally occcurring in irregular small
pockets, or (near 80 cm depth) thicker layers
marked by flamez structures of silty clay.
Seattered small shell fragments, mainly around
60 cm depth.

Cloy silt, molted slightly firmer than
sediments above, with irregular small sand
pockets.

40

Note: Not a single pebble, only small elear fragments, fine AW"i sTa 17 [
grained organic matter (dark band) at 95-96 em, not good enough | e,
for dating. Core was cut easily, no obvious reason for lack 14 TR
of deeper penetration. Upper 50 cm appear disrupted by ice. J Wy
|:_O |
{510
E‘ AL
o i e 10

3 “'_Tﬁ

~

fgo " e = firor . Teo R

North of Colville delta

150°28.2'W Remarks:

70°34.0'N,

Depth 8.5 m

Core V-17



Core V-18 MCG 061250
re Negative #Barnes-18

T e

ded 1 S

Grey eilty elay with int_erbede_ enses SR

of oxidized medium to fine grc'zmed gand. "‘"/_S

Clay containe lenseg of organic matter. AR
Bedding plane lamination and fineing

upwards in sands.

Crey clayey silt, interlaminated with fine org. and coal SR
Silty elay, grey. 3= e
Dark grey, muddy fine sand rich in organic matter P
very coarse fibrous in lower part C]!« RN > e arrEE:
Homogenous silty clay, grey 2270 + 55 y P
Pine sand with some organic matter T

Laminated sandy silt

Fibrous organic matter

Grey, soft, silty clay, in upper part several laminae of{
organic matter, shown dark in photos.

14

97-98 em for ¢ 3040 + 50 y

Clean washed, coarse fibrous organie matter ——

)

20" o
|

| v
v | ! ]

Grey silty clay, soft, possibly horizontal banding < &
tn upper part. L‘_%

In lower part, large wave structure marked by more
elayey layers and lamina rich in organics.

o (@]
Ice disturbance HI _S.—
. STA 18
y - 3
o @ e

0
.
-. >
. - O
. 9
.zJ .‘."
s e min 5 i‘io O
Light grey, eoft, homogenous elightly silty elay < p—
Note: Ezcept for peat layere, entire core was easily
cut with wire. No shells or pebbles on first

i

€O

!

0

cut face.

S

North of Colville delta

150°27.9'W Remarks:

70°33.2'N,

Depth 3.3 m

Core V-18



Core V-19

Paraffin plug the "burrow'" may be from boathook, used
pushing the cap into box; but sand is dense, and should
not be penetrable. Also burrow is irregular, with smallep
burrows adjacent.

Mediwr grained, oxidized, clean eand grading dowward -
into fine sand with some silt. The sub-horizontal lines
dnaum in represent coal laminas.

Clay layer with small sand pocke s
Clea: fire sand, grey

Sandy, elayey silt with horizontal bedding. ===y

One black, rounded pebble in x-ray slab

Fine gray san. interbedded with organic and coal ricm
laminae and lenses. Ripple bedding in central part

Sandy, clayey silt, somewhat mottled with trace of ¢
horizontal layering indicated
J &

L

=

Horizontally layered fine, grey, sand; dark layers
are coal concentrates apparently no ripple bedding.

o
=

120" HO

G061250

a2l

Negative #Barne

s all

The core was easy to cut with wire, and eomparing nature of sediment with
long cores through stiff silty eclay, I believe we may have hit ice-bonded

sediment at 103 em.

Also, note rate of penetration curve.

On first cut

face no shells, but in sub-sampling a few were picked and put in vials.

180 170

LR,
190

©—

H |
e sTA 19 [

iy -.' ¢« s @
:

= : ; <
o man -3 e

North of Colville delta

Depth 2 m 70°32.8'N, 150°28.1'W Remarks:

Core V-19




Core V=20

Dark brown, poscibly burrowe
Clean, fine sand, light browm-oridized

laminated in lower half, nolted upper half o
Finc sand, dark broum, rich in coal and probably
organic material, bul not fibrous. o
~N
Light grey, muddy fine sand, interbedded with thin
laminae of fine-fibrous, dark orgwic matter also, o
lenses. Undisturbed in seetion from 15-28 om, from 2
28-48 cm, concave upward structures possibly due to
sampling proccdure. Relatively widisturbed laycring<
around 50 em. 58-62 em econcave upward bedding plancs E?
o
Concentrated filrous organic matter
14
€ Sub Sp.
o
(o]
Homogenous elea sand e
~

Muddy, org. rich layers (dipping ~ 30°)

Light grey, muddy fine sand, mottled or bioturbatedd

Most pronownced organie layers

Clay layer

Light grey, muddy, fine sand interlaminated to
interlayered with dark layers rich in very fine
grained, soft organic matter, motiled from
105-114 cn.

Note: Not a single pebble, one shell found in entire core on |de

first ecut face. Entire core rather sandy, not as stiff or
resistant to penetration as other longer cores. No change
in very bottom of core. Lack of deeper penetration ecould
possibly be due to ice-bonded sediment. The organic rich
layers are so fine grained that 1t would be too difficult 2

o ¢

L)
.
.

Lis

|

]

(L

=
§
E

STA 20 [

to separate coal prior to C14 dating, probably no dating to o
be done. "

170

'180°

30

min

North of Colville delta

Remarks:

70°31.4'N, 150°27.5'W

Depth 1.5 m

Core V-20




Core V-21

1/2 em of mud — e—
Small eclam.

Smull razor clam

Slightly mddy, fine sand, bedding plancs often
marked by coal partieles, coarsest in upper 20 cm.
Large structure poscibly artifact above 20 em.

in 3rd dimcicion, thesc structurcs arve coneenitrie.

Luwmp

Silty layer

Rather shary boundary

o

M

i STA 21 [

14 %, ;3
-'A‘_I : 2 —d

o  min g 1o

Rather uniform, bedded to mottled clay silt with
more silty wnits as marked. (These may be fi ﬁ
sandy silt).

Thin clay bed, underlain by fine sandy stilt with
wndulating structures.

14
€ peat removed.

4 mm thick stick of wood removed for i dating
Slightly softer, more cohesive, silty elay <

Very firm, slightly clayey silt
e

90

100

oy R 1
40 130 120 1io

%
150

W68¥

170

)
&

Note: Not a single pchbble in core.

organic layer.

No fibrous

of Colville delta

N.W.

Depth 4 m 70°33.8'N, 151°01.0'W Remarks:

Core V-21




Core V=22

Upper 20 c¢m dried out, friable, and eracked during
slielilg for c-raye

F

dark lamination
marked Ly coa

Very five sand/silt layers
Fine, browmish, well-corted sand with sli 1
widuleting, generally horizontal layering. Bedding
plance marked either by tracce of eoal (shiny
fracturye swrfaces on sand eize black particles) or
very fine sand with tiraces of mud.

Mador,
portion pose

ecore to very swfacc of core.

wnceplained siructure as shoum on eentral
leadisia along left margin of

Coal particles and very fine fibrous org. matier”
Trace of coal concentration along bedding planes
Several small clam fraguentd

1/2 em silty eclay layer

Clam fragments and entire valves

Clayey silt interbedded with sand lenses and laminae
Sand layer, slight trace of horizontal bedding

Sandy claycy s1lt layers ey

Clayey silt layers interbedded within sand lenses
and layers, mottled, probably from bioturbation,

o Coal particles

i 22 ; .
J STA o Coal particles in regular

lenses and layers.

. Clayey eilt,.interbedded with sand lenses and
| . laminae, two elay layers, flat horizontal to 3
71 *. wndulating bedding, no bioturbation.

L ]
.
.
-?‘ .’ — ——
o min ,5 /o

Clay layer

Sand with horizontal coal laminae

Cohesive silt rich in coal and organic material

178 em total penetration, Lower 2 cm lost

310]

190

of Colville delta

N.W.

150°59.6'W Remarks:

70°32.5N,

Depth 0.6 m

Core V-22




I\ & 9

- ‘ -
Core V-23 Negative #Larnes-23

Apparently lost ~ 1 em fine/med. grain e s
oridized sand ~ . T
homogenous, brownich silt, possibly some bedding =1-"
8-10 cm, clean, oxidized, fine sand | e e
eontaining thin clay lamina. o =
N e Al
Clayey etlt with 1-2 m sand laminae interbedded, ph e e
no ripple structures at 26 em a 3 mm lamina of < L Y%
fine organic bedding slightly wndulating. No BN
P L S

pebbles, no sticks, no shells, no bioturbation.

35-47 em fine-medium grained sand, mottled,
perhaps bioturbated, brownish to gray
alternating patch.

Silty, laminated, thin organic whiskers, 2 layers
with fibrouc org. material, thin sandy lamina
between them, clay (7.5 em) on bottom.

Cc-14 23-1 sub epl.

Clayey silt interbedded with thin sandy laminae.
Fibrous org. material in lower 2 cm. <
No eritters, no burrows, no pebbles.

Fine, gray sand with interbedded lenses of
fibrous organic matter. <
Lenses of organic matter may reflect ripples?

* 2 em of clean, fine sand.

Thinly bedded clayey silt with fine sand. v,
Laminae and thin whiskers of bla:-?;, probably J Wi g
org. rich laminae. No apparent ripple struc- . v
ture. No burrows, no pebbles or shells. K
2 i
8and layer, possibly ripple bedding? —p ;'-x;!;'\
Clay-homogenous between -3¢ 33- sup eplk ’:-_:—‘:_—:_::
bl A
Organie rich bedded clayey silt E‘g =22 2>
sand layer, perhaps ripple structures - ,;_‘_-_
thinly bedded silt. c-14 23-2 sub spl e
8 —
O~
M
G
cl4 subsamples 5 ; STA 23 [
130-133 em 3430 + 45 y e
140-145 em 3110 + 70 y 2 3
o *e
IR ; r
(o] n-'n 5 10

3
‘190

Remarks: N.W. of Colville delta

70°29.5'N, 150°59.5'w

Depth 1 m

Core V-23



Core V=24

306 1
Negative #Barnes-24

Slightly davker, fine to mediwn sand
with dashed lines.

Medium to coarse, slightly oridized, clean,

homogenous sand, no etructures viecible except
poseibly the two sketched lines, representing
somewhat  finer sand "

Note: No pebbles, no shells.
No core catcher used, some material
sliz out, but penetration stoppred on

something cver I m down into ridge.

p

170 160

180

ﬁQO

North of Bodfish Island

Depth 7.5 m 70°33.2'8, 149°11 2'W Remarks:

Core V-24
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Core V-25 Depth:

Ay

2.3 m 70°18.85N 148°21.9W Remarks:

Southeast Prudhoe Bay

Core V-25




Core # V25

Thinly laminated sandy silt with small
pockets of sand (in sketch), with
pebbles up to 15 mm at 8 cm. Lower

4 cm has some fibrous organic matter,

Very muddy highly indurated to cohe-
sive sandy gravel, several shell
fragments under 5 cm, the lower

5 om (54-59) is thinly bedded pebbly
sand = clasts up to 15 mm.

Clean, oxidized, gravelly sand = lower
two thirds coarsening upward = clasts

to 40 mm = no shells noted.

From 90-95 - fine horizontal bedding.

Clean, medium sand with several gra-
nule size clasts and 1 pebble., Trace
of fine horizontal lamination - sharp
contact at 110 cm with muddy, sandy
gravel,

:

-

-1

. . =

-—trea
-
i

length measured
in field - 114 cm

Trryvee
— =~ ==sharp contact

e==ill-defined contact

& 4 e==ill-defined contact

Core V-25

SE Prudhoe Bay

2.3 m 70° 18.85N 148°21.9W Remarks:

Core V-25 Depth:
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Core V-26 Depth:

[ L]

1.5 m 70°19.5N 148°26.1W Remarks:

Near

Mouth of Putuligayuk River

Core V-26-




Slightly sandy silt with horizontal
bedding, small packets of ripple
structures,
pebbles and fragile shell frag-
ments and intact shells, traces
of organic material

Sandy silt with fine but up to

20 mm thick fibrous organic lay-
ers, silt is well laminated to
very well laminated in most parts,

.

Fine to medium sand with a few scat- {
tered pebbles,

Poorly sorted, gravelly,
W:!.th angular clasts up to
With some fibrous organic

e

15 mm
matter [

medium sang -{

Silty peat with horizontal lamina-
tions, few pebbles.

Medium-grained, well sorted sana
with scattered rounded pebbles - no

ek =
visible structures,

few scattered small =

061
Vane Shear -- Top

peak 1.2 knt/m*
residual 1.2 knt/m

scattered granules in
15 mm sand unit

- > mn fine sand unit

steeply dipping riprle

'.‘--.__-_::: } laminations (ESE dip) -
e = small bivalve 96-98 cm
e - 5 and 20 mm pebbles
;‘I-I;l;l

Pt LY,

AwRTRS } contorted bedding
e Contorted = gradational
J5r,

e s frl o contact

..o' . .:.'...

e contorted

[ ~e-aa

subsampled for C] .

e

ill=-defined contact

Vane Shear =-- Bottom

'l : _‘e‘

Soev ol peax 3.9 knt/m*
ol S residual 2.3 knt/m*
e S S

total length measured in

field: 183 em

Core V-26

Near Mouth of Putuligayuk River

Core V-26 Depth: 1.5 m 70°19.5H 148°26.1W Remarks:
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(L]

Core V-27 Depth: 1.3 m 70°.25.77N 148°48.3W, Remarks:

Off Kuparuk River West of Point Storkersen Core v=-27




Core # V=27

“Muddy fine sand, disrupted by
burrowing in upper 3 cm and at 6-
24 em (Polychaete?) From 3-6 and
24-30 cm ripple bedding in cleaner ;
sand - scattered granules through-
out to 3 mm - worm remnants to
16.5 em.

Noted live worms (to 16 cm) when

« core was cut.
ery organic-rich laminated
sandy silt

"Ripple-bedded or cross-bedded clean =™
medium sand

Fcoarse, fibrous organic matter
well-preserved - interbedded with =
very fine sand and 2 cm unit of
:organic-rich silt.

Medium to fine sand, horizontally
laminated with abundant fibrous
organic matter along bedding

| planes.

"Wwell-bedded almost pure, coarse

| fibrous organic matter.

"Fine to medium sand with organics
| along bedding planes.

——

P

(4 units - beds of generally clean
fine sand origianlly horizontally L
laminated or ripple-bedded now in
parts homogenized by burrowing -

| occasional granules up to 3 mm, =

[ Horizontally bedded - partly dis-
rupted, very organic-rich sandy
Lsilt. 3 units

“very organic-rich

finely laminated (smooth to ripple-
bedded) cohesive sandy silt, with
several well-rounded granules
along bedding plane at 116 om,
rip-up at surface of unit.

120

—————

130

Finely laminated to cross laminated
fine muddy sand with scattered
fibrous organic matter

140

150

160

Horizontally laminated silty fibrous

organic matter - rip up at surface of
unit.

170

Note: "Typical" Delta Sequence
but more 'peat' and thicker
'peat' units than in Colville.

180

190

‘r’$-_ Note:
i o no shells seen in
S core )
uneven, possibly
07 The Ty rip-up contact
s "R
*_Z-| su-sample c14 and bugs.
X X AR

=== Sub-sample CM

QT AT pall of organic
2 o matter
'f.-:.: ~. -5 cm layer of
i e i fiprous organics
it P ; Sub-sample Cl‘1
»n i-'-‘. /
x % % % | o granules
e, ]
E - - stick
fae s,
' .-".'| Vane Shear -- Bottom
L =] peak >3.5 knt/rt
i residual 8.7 knt/m*

4
|~ ——~J™~ sSub-sample C1

Note:

4 organic layers
would be ideal
for dating

Core V-2

27 Depth: 1.3 M 70°25.77N 148°48.3W Remarks: Off Kuparuk River West of Point Storkersen

Core V-
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Core V-28 Depth:

AR

1 m 70°25.28N 148°41.9W,

Remarks:

Inside Egg Island Near Pt. Stokersen

Core V-28




Core V=28

Except for sand pockets:

Highly contorted fine slightly
muddy and cohesive sand with

few scattered, rounded pebbles
and granules, less than 1 cm -
scattered fibrous organic debris
scattered small fragile shell
fragments including gxgtodaria.
Distinctly cleaner and less co-
hesive in upper 60 cm.

sand pockets: as noted - only
traces of primary structures
preserved in sand pockets.

clean, fine sand

clean, oxidized,
medium sand with

_ ._,,d' scattered small

pebbles

large irregular
pocket of medium
sand with some
- fibrous organic
matter mixed in
slightly oxidized

slightly oxidized

J .~ clean medium sand

fine sand pocket

= sandy pockets

Vane Shear -- Bottom

peak >9.5 knt/m"
residual 5.9 knt/m"

Core V-28

Inside Egg Island Near Pt. Stokersen

1 m 70°25.28N 148°41.9W Remarks:

Core V-28 Depth:
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Core V-29 Depth: 5.5 m 70°24.03N 1§8°00.2W Remarks: Center, Stefansson Sound

Core V-29




Core # V - 29

VDO LA UWU

~ o) \

Clean, medium—grained pebbly sand
with few shells = no structure,
sharp irregularities. Rip=up
contact with underlying silt unit.

. Very stiff, mottled to poorly=bedded

silty clay with shell fragments in
places = fewer shells at depth in -core.

' stiff clayey silt - faintly bedded
to contorted and bioturbated = in-
cluding faint, thin sand lamina.
interbedded with units of clean, fine
ripple-bedded sand - to silty sand,
several cm thick, generally overalin
by clean, homogenous fine sand.

Horizontally laminated sandy silt,

igterbedded with laminated organic-
rich sandy silt.

Note: It appears that the sand poc-
KeTt were deposited after a pulse (?)

of strong current eroded a stiff clay
surface. The upper surface of this
sand unit was initially rippled but
became smoothed by the ensuing cycle
of quiet water deposition.

Note: Significant change in environ-
ment between stiff clay and overlying
pebbly sand (hiatus?) = no sand worked
down into silt (burrows) nor mud balls
into overlying sand.
5 cm shell

w= 5 cm. shell sample

J=—— gloping contact, 4=6 cm

lens of fibrous organic
matter S

| Cldsample

|~ slqping contacts =

31 - 34

3-5 mm irregular, pink
silty clay - discontin-
uous bed with blobs
mixed into underlying
layer - sampled.

also sanmple of
silt at 60 cm
Vane Shear -- Bottom

peak >9.5 knt/m*
residual >9.5 knt/m?

Core V-29

5 m 70°24.03N 148°00.2W Remarks: Center, Stefansson Sound

5.

Core V-29 Depth:
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Core V-30 Depth:

1y

1.5 m,

70°22.1N 148°05.93 Remarks:

Western Sagavanirktok Delta

P s, A ety 0,7

Core V-30




Core #v-30

-
o
p—
#]
.

" Clean, fine sand, fine cross-bedding
in upper 10 cm. Rather well-
preserved except for some burrowing
structures disturbed below 10 em.

18 = 30 cm contains some mud balls =
L“PPer 10 cm has very small shells.
~Muddy, fine sand - faint horizontal
| bedding, small shell fragments.

Fine sand with ripple structures. —
[ Muddy sand - interbedded with very

muddy sand.

[fune sand with well-preserved ripple

structure with some vertical, small
burrows (polychaete?)
Interbedded = highly muddy, very
fine sands with thin clean 52nNdS
fibrous organic layer at top of
unit.

[ Cross-bedded fine gand - clean. —

Interbedded clay-silt and organic-
rzch layers, with the silt layers be-
commg thinner at base of unit. Silts 4
are finely laminated. The unit is
almost entirely organic at the base.

Fibrous organic matter almost pure
organics disrupted = slight admix-
ture of silts in upper 10 cm e

Interbedded puddy silt and fibrous
organic matter, dip of beds increases
toward base. Ripple beds at base of
unit.

Finely laminated medium sand and me=
dium muddy sand, ripple bedding in
upper 7 cm, Below 120 cm fibrous
organic matter and a few mud balls -
along bedding planes - increasing
numbers of angular, small mud lurps
in lower 10 cm up to 1 cm = generally
platy

Finely laminated clean, medium sand.

Smooth or very smooth horizontal
laminations. 1

Not a single pebble in core.
Conspicuous absence of shells,

20 = 23 cm irregular
»~~ contact

——r Sharp contact

"] = mud infills, ripples
| ==~ irregular contact

e TLP=UP material
(High velocity current?)

smooth, sloping
contact

l“
. |'.l"“‘

\
LY}
]
" “'
w i,

1

» R

"l
L)

- Sloping, smooth
contact

- SHATP, sloping contact

Vane Shear =-- Bottom

4.4 knt/m*
1.9 knt/m*

peak
residual

© Note:

Typical delta section except
sands are at base, and more peats
are present than to the east. (V-31)

190

Core V-30

: Western Sagavanirktok Delta

1.5 m 70°2.1N 148°05.9W Renarks

Core V-30 Depth:




RADIOGRAPH

PEEL

WET CORE

Core V-31,

Depth:

by

1.3 m, 70°19.9N, 147°54.05W, Remarks: Off eastern part of Sagavanirktok Delta Core V-31




Core % V-31

.06

" Surface or near surface organic
layer.
Fine sand with ill-defined

horizontal layers.
Fcontorted silty fine sand with

few scattered organic particles.
"Clean, fine sand with ill=defined
horizontal laminations, largely =
‘disrupted.

[Finely laminated, cross-bedded,
clean, fine sand, shell fragments
small organic lenses and mud balls.

Poorly structured muddy silts.
Flnely bedded silt with thinorganlc

layers (Best for dating but little 1

L_ma‘t:e:rlal - less than .5 cm).

Contorted fine sand with a remnant
pocket of well-laminated unit.

Thinly laminated fine sand with
pocket of organic material and
2 mm layer of silt, very even.

Clean, medium to fine sand, to
muddy, fine sand, to silty, fine
sand with few remaining primary
structures.,

Pocket of seaward-dipping ripple
beds.

sandy mud with some faint horizon-
tal bedding to well laminated
locally, small organic pockets.,

Thinly laminated silt and organic
layers, well laminated.

Laminated fine sand alternating
with mud.

Horizontally laminated clean, fine
sand with two pockets of seaward-
dipping ripple bedding; 1 and

1. 5 cm thlck.

L e s N e T

NOTE: Difficult to break into
units as many small lenses close
together. Whole core description:
Interbedded fine sands, silts and
thin organic layers throughout
core., Primary structures pre-
served in core very nicely -

no pebbles - one 2 mn granule,

one small freshwater snail on
.peel - few clams above 40 cm.

130 120

140

(=]
2]

180 170 160

190

'..‘-'. - —
i =
—-. - *
-y
-
-—

5 mm fibrous organic

- layer.

P contorted contact
clean, fine sang
with well-preserved
horizontal lamina-

tions.

small,
snail

Vane Shear

peak
residual

length from field
measurement - 148 cm

fragile,

-- Bottom

3.5 knt/m"
2.3 knt/m

Core V=31

Off eastern part of Sagvanirktok Delta

70°19.9N, 147°54.05W, Remarks:

1.3 m,

Core V-31 , Depth:
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Core V-34 Depth: 5 m 70°23.74N 147°28.5W

Remarks:

North off Narwhal Island Beach

Core V-34




Core V-34

Coarse pebbly sand showing trace of
bedding throughout, granules to 7 mm.
sand is sub-rounded - lamination at

base.

Clean, rounded granules - fining
upwards - clasts up to 13 em in
length. =

Subsamples for lithology studies.

Core V-34

5 m 70°23.74N 147°28.5W Remarks: North off Narwhal Island Beach

Core V-34 Depth:
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Core V-35, Depth:

oy

19 m,

70°29.1N 147°36.8W Remarks:

From gouge area NW Narwhal outside break in slope

Core V-35

8




Core & V-35

Hash of poorly sorted mixture of
coarse, highly angular to rounded
gravel to clay; highly compacted,
clasts to 6.5 em in core (15 eom
on anchor flukes). A few shell
fragments - unbroken fragile

shell (2.5 mm) sampled at 40 cm.
No trace of stratification. Very
highly compacted material.

Notes: is this glacial outwash
with whole marine shells? No
marine growth on anchor fluke
material. Inshore, no core - On
gouged area - (V-36) - material
even more compacted?

Also to the east - V=32 and 33 no
cores with several attempts.

Inshore V-32 - 2 barrels

Vibrate time Penetration

3 min 30 sec 24 cm

6 min 40 sec 45 cm
no core

Offshore V-33 - 1 attempt - 1 min
45 sec - 12 cm of penetration.

No core

T-probe - 3 min 30 sec -

.85 m of penetration

v-36 - 2 attempts - 3 min 30 sec
17 cm of penetration
no core

Core V-35

147°36.8W Rmks:From gouge area NW Narwhal outside break in slope

70°29.1N,

19 m,

Core V-35, Depth:
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Core V-37, Depth:

"y

10 m, 70°29,25N°148°09 W, Remarks: Northeast of Argo Island Core V-37




Core V=37 U6

¥Well-sorted clean medium to fine
sand, with scattered, well-rounded
granules and small pebbles = mainly
in upper 4 cm; lumps of fine sandy
mud up to 4 cm - flattened lamina- =
tions and cross bedding in sand -
very disrupted probably due to
interaction with core catcher

during core extraction. Intact
laminations below 31 cm. A single
worm tube at 12 cm.

Light grey, clayey silt with faint
indications of primary laminations
at 1 - 2 mm interval. More pronoun-~
ced in upper 3 cm suggesting no re-
working by gouging.

W ‘ s

" Ls
-~ — Very sharp contact
et T . Possibly with rip-up.

Stiff, silty clay
in bottom

Vane Shear -- Bottom
peak >9.5 knt/m%

Core V-37

Northeast of Argo Island

70°29.25N 148°09W Rmks:

10 m,

Core V-37, Depth:
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Core V-38, Depth:

[ FLIRY]

4.6 m, 70°29.25N 148°17.7W Remarks: North of Reindeer Island Core V-38




i1y 2
Core % V-38 2 U0

-Medium-grnined sand with 50% / t’:__’:.‘_.__:"
granules and pebbles - well- f:iflLL
rounded, few shell fragments. . =
No internal structures. .vell- ;?;5;13
defined (sharp) contact with ;__;EF

1 an ‘

n
|
ol
'

Slightly muddy-fine sand- homo- c ;;_.;E
genous; with scattered shell L < g
fragments; 1 complete bivalve :iT:::r. .
intact; several rounded granules. ==
R T s ol W

Very muddy fine sand with a few
rounded pebbles and shells (some
intactL clasts to 1.B em. Trace
of primary bedding and ripple
bedding from 23-28 em. Struc-
tureless above and below.
Anomalous very noticeable accumu-
lation of salt crystals on peel

Salt crystals in
bottom

Salinity of Inter-
stitial sediment
sample 47.7 0/00!

Core V-38

surface - not seen in other cores.
No obvious reason for lack of fur-
[ther penetration at base of core.

Samples for salinity measurements
at:
3.5cm + 1 em (12" from bottom)
13.5 cm + 1 cm (8 " from bottom)
25 cm + 1 cm (3.5" from bottom)

North of Reindeer Island

70°29,.25N 148°17.7W Rmks:

4.6 m,

Core V-38, Depth:
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Core V-39, Depth:

{ L

4.5 m,

70°28.68N 148°21.5W, Remarks:

Inside Reindeer Island

Core V-39




Core & V-39

™ stiff grey muddy fine sand with a few
scattered granules, intensely biotur-
bated, polychaetes, lacking primary
bedding structures - basal contacts
of both units very bioturbated.

" Entire unit highly disrupted, es-
pecially in upper part. Poorly
sorted medium sand with scattered
granules, .pebbles, shells, and a few
silt lenses in the upper 5 cm. Sand
becomes coarser and decreases in
quantity with depth while gravel in-
creases downward to a slightly sandy
gravel at base - maximum clast 35 mm.
Some shell fragments intact. Sand
units were probably horizontally
pbedded but are now deformed into
flame structures.

[~ Poorly sorted bedded granular,

coarse sand, becoming coarser with
the addition of rounded pebbles
toward the base. Bedding tilted

20° (probably an artifact of coring).
No shells seen. Maximum clasts at
base 25 mm.

ally rounded (beach?). Maximum
|_clasts 30 mm. No shells.

Poorly sorted, bedded, gravelly to
granular sand fining downward to
well-sorted, bedded, fine sand -
few granules, cross-bedded units

at 114-120 cm. No shells. Bedding
planes about 2 mm thick now tilted
at 20-30°* (artifact of coring sand
loss?)

Highly disrupted fine to medium
sand with few granules and small
_pebbles. Primary bedding planes
locally preserved. No shells.
Unit has a slight admixture of
silt. Also a 2-3 mm sandy mud
layer.

E.

-Homogenous sandy gravel with ill-’///"L
defined boundaries - clasts geners 3

’_'__‘T_ﬁ-
b5 R
: Slightly muddy, medium
L to fine sand with granules,
- - - small pebbles, and shell
- fragments similar to
» oo material below the under-
& ime lying mud layer.
I
e e
8 0' .. ®
-2 *’ ] — Indistinct
. contact
.:;’;
® @
s 28 & .
O g — Indistinct
" .0 contact
Cor e
oD g
e
® e .
L] o \..
I T
-‘ .‘ ’
.. e
.. &
o Dipping
V@ F L, contact

o]
-

170

18O

190

Core V-

Inside Reindeer Island

Core V-39, Depth: 4.5 m, 70°28.68N 148°21.5W, Rmks:
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Core V-40,

Depth:

I u

1 m, 70°28.9N 148°21.6W, Remarks: Inside Reindeer Island on transect Core V-40




Core % V-40

Medium to coarse-grained sand with a
few scattered granules. Inclined

bedding, originally horizontal lami-
nations 1-2 mm apart. Now inclined to
10-25°. Granule lens 5 mm thick at
about 15 cm. }

Well-sorted clean, medium sand with
very few granules and a few small
shell fragments.

Generally smooth horizontal bedding
with 1-2 mm spacing.

Ripple bedding at 28 cm, 70 cm,

100 em, 135 ecm,and 150 cm.

Slight variability in dip of bedding
seen in radiograph may be related to
strudle-type scours (2-5 m in diam.)
seen inside Reindeer Island (1976).
Similar to V-5 but less cross bedding
seen in this core.

At 27-40 cm, 73-82 cm, 102-120 cm
mottled structures, possibly related
to polychaete worm field.

Gradational
contact

Mottled

} Mottled

Mottled

CoreV -4

Inside Reindeer Island on transect

1 m, 70°28.9N 148°21.6W, Rmks:

Core V-40, Depth:
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Core V-41, Depth:

L]

2.45 m, 70°28.7N, 148°18.1W, Remarks: East end of Reindeer Island - 01d Island location Core V-41




Core # V=41

Medium to coarse, clean, pebbly sand,
homogenous. Largest clast 8 mm. Rare
shell fragments.

Structureless, coarse, pebbly gand. L=
Rounded to sub-rounded clasts to
approx. 35 mm, few shell fragments.

Medium to fine, glean sand, few
scattered pebbles up to 30 mm -
occurring .to a.depth of 70 cm -

intact or semi-intact fragile shells *%
throughout core.

Sand is well laminated with
occasional pockets of ripple bedding.

2 cm wide drag down structure along
275° side of core.

Admixtures of silt below 135 cm,
structures are somewhat disturbed.

- fairly distinct
contact

radiograph covers
43-151 cm segment

2.45 m, 70°28.7N, 148°18.1W, Remarks. East end of Reindeer Island - O0ld Island location

Core V-41

Core V-41, Depth
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Core V-42, Depth:

Id

5.3 m,

70°29.54N 148°20.8W Remarks:

Between V-6 and V-8 off Reindeer Island

Core V-42




Core # V- 42

‘Clean, light brown - grey medium,
well-sorted sand. Totally disrupted.

Clean, light brown/grey medium,
well-sorted sand with bedding planes
horizontal at 1-2 mm spacing. Sec-
tions with ripple bedding. Scattered"
shell fragments, and granules from
47 cm downward, not along bedding
planes. No mud lumps. All primary
structures show core barrel down-
ward along side of core.

Same materials as above but primary
structures gradually disappearing
downward at 70-75 em. Gradually -
how is not known. That is, no
obvious reason exists for homo-
geneity or gradual transition.
Slight mottling or pockmarking
seen on peel at 100-120 cm - not

on radiograph. Core catcher in
base.

praviasin ] S Gradual change

-T?\‘\; Core catcher

Core ended in gravel, according
to field notes.

Core V-42

Between V-6 and V-8 off Reindeer Island

70°29.54M 148°20.8W Rmks:

5.3 m,

Core V-42, Depth:
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Core V-43 Depth: 12.7 m,

70°32.27N,

e | — o —————————l,
R

148°21.7W, Remarks:

North of Reindeer Island

Core V-43




Core # V - 43

Clean fine sand with scattered granules
up to 6 mm - thin 1.5 mm worm tubes
(Polychaete).

Original structures probably disturbed
during coring or core preparation.

Clean well-sorted fine sand, generally
horizontally laminated, but with pockets
of cross-bedding. Fragile shell frag-
ments, mainly bivalves, throughout

core, mud lumps to 1 cm along bedding

planes.

Sand as above but slightly muddy and
homogenized, shells are smaller

fragments.

Slightly sandy clay silt - very stiff
sharp contact with overlying unit.
Suggestion of primary structures and
variations in clay content.

;

3

150 140 130 120

160

180 170

190

iy %) A e y 5

®sandy, slightly
cohesive silt

- units with partly
——_ | 1 disturbed lamina-
- tions, ripple struc-
;;-', : tures and shell
S fragments

......

S ik Snail found when

nm——
core opened.

- - - -

NOTE: Did not appear to run into any
dislodged blocks of silty clay, thus
the plug in bottom seems to be in situ
(horizontal bedding).

Core V=43

North of Reindeer Island

12.7 m, 70°32.27N, 148°21.7W, Remarks:

Depth:

Core V-43
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Core V-44, Depth:

Iy

12.75 m, 70°34.05N, 149°0. 65W, Remarks: Seaward side of ridge

Core V-44




Core # V - &4

Fine to medium clean sand with faint
traces of primary ripple structures
in upper 15 cm - faint laminations
seen throughout section; contains
angular mud lumps up to 25 mm,
shell fragments, mainly Astarte,
plus a few scattered granules and
pebbles up to 25 mm.

Top very disturbed but apparently
containing 10-15% mud mixed in.

Irreqular contact at 71 m along
crack. Sand slightly pinkish
above and pale grey below, which
lacks pebbles and granules. Unit
is homogenous, clean, medium to
fine sand with very few angular
mud lumps and very fragile shell
fragments.

Fine to medium clean sand with
abundant plate-like mud lumps
oriented horizontally (possi-
bly flattened by weight),
coarse shell fragments, notably
Astarte, and pebbles up to

50 mm - unit coarsening down-
ward - mud lumps composed of
either slightly cohesive silt or
stiff, silty clay. Apparently
not a lag deposit related to
ridge migration across site.

NOTE: Finer-grained sand than
encountered in V-45.

;fs:rrrss
.-‘
e &
5
-

. .

Approx. 30 cm
sample for
grain size

gradational
contact

x-ray length:
118 em

Core V-44

12.75 m, 70°34.05N, 149°0.65W, Remarks: Seaward gide of ridge

Core V-44, Depth:
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Core V-45 Depth:

1y

6.7 m,

Remarks:

e

A

On ridge top south of V-44

Core V-45




Core # V - 45

Very clean medium to fine sand
throughout entire core, several very
small fragile shell fragments, not
a single pebble, granule, mudlump

or organic matter. Primary struc- 1

tures in upper part of core (to
80 cm) not preserved at depth (ice
gouged?) - x-ray messed up during
processing - useless!

Structures: the primary structures
consist of parallel horizontal lami-
nations to crossbedding - the latter
could result from current ripples -
10 - 12 cm high or higher or from
slip due to ice bulldozing.

152 em

length in field

(7]

<

i

e e’f [}

W O

A approx. 30 cm

S sample for
L grain size

.-..7.:.: - ._ -

: b3
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Core V-45
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Core V-46, Depth:

[ ]

13.8 m, 70°33.75N, 149°01.3W, Remarks:

Inside ridge

Core V-46




Core # V =46

Slightly pebbly, cohesive clay,
clasts from 1 mm granules to 15 mm,
larger clasts rounded and smaller
ones angular. Pockets of sand in
upper B cm. Bedding, if originally
present, in upper 40 cm. It is ﬂ
presently disrupted and contorted =
trace of horizontal bedding in
lower 15 em. No fibrous organic
matter or shells. Rounded
gravels in core nose not retained.

Field Observation of Base of Core:
Stiff mud with rounded gravels

upper 5 - 7 cm
disrupted making
core too long

Core V-46

Inside ridge

Rmksg:

13.8 m, 70°33.75N, 149°01.3W,

Core V-46, Depth:
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Core V-47, Depth:

Iy

2 m, 70°27.7N 148°57W, Remarks: Inside Long Island off Kuparuk River in Ripple Field

Core V-47




Core # V - 47

Very fine silty sand alternating
with 2-4 cm unit of fine to medium
silty sand - few scattered pebbles
up to 15 mm. Original structures
largely contorted - when dry a
sample has little cohesion - upper
14 em is a fine, horizontal layering
preserved - worm tubes extending 7-8
Finely laminated sand unit at 7-9 cm.
Lack of pronounced current ripple
features throughout. Scattered
fibrous, organic material along
with gngodaria scattered through-
out. Most are intact suggesting

a quiet environment (both valves)
'estimate' less than 100 pebbles
in the whole core.

A.S. Naidu sub-
sampled archive 1/2

g

Fresh-appearing very
fibrous organic peat
— lAYET
{ 14

Bipeegpies o7 ©

== pebble

Length measured in field - 122 cm.

Core V-47

70°27.7N 148°57W, Remarks: Inside Long 1sland off Kuparuk River in Ripple Field

Depth: 2 m,

Core V-47,
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Core V-48, Depth 2.5 m, 70°30.42 149°14.1W Remarks: W. End Simpson Lagoon NW of Beechey POint Core V-48




Core V=48

Silty medium sand, coarse bedding
in upper 15 em. Polychaete worm
tubes (?) upper B cm. Small,
irregular pocket of medium sand,
scattered fibrous organic pieces
pebbles to B mm (several).

Slightly pebbly, clean sand

with silty, irregular pockets, disrup-

ted horizontal bedding in upper
3 cm, largest clast 4 mm.

Very gravelly medium to coarse-
grained sand (beach) with some
shell fragments - coarsening
upward. No structure.

Maximum clast size: 30 mm

2 - 4 cm thick fibrous organic
matter (peat, the upper laver with
sticks) - interbedded with clean,
medium sand without structure.
Peat layers are well bedded and
contain thin mud and sand layers
(CF-49).

Gravelly sand as above (59-90 em).

Contorted mixture of clean, fine
sand, with scattered small pebbles.
Very fine fibrous organic material
mixed with small amounts of sandy
silt which contains micro-bivalves
and vase-like seeds (fresh water?)

Sandy in upper part with almost
pure peat at bottom, but segment
has been worked almost to the top
by cryoturbation or ice push.

-

-t

=
-

= J]]l-defined contact

— Jll-defined contact

T1l1-defined contact

Peat sample for C14
date.

- Very sharp contact

Formerly laminated to
cross-bedded sand now
standing vertically

Lemming turds.
e — PoB- bluff micro—
clams

Organic-rich sub-
sample of critters and
fibers for study £

P and S and for C
dating

1) » snd g -~ O

2) Sub-sample

Core V-48

v Point

Core V - 48, Depth 2.5 m, 70°30.42 149°14.1W Remarks: W. End Simpson Lagoon NW of Beechey
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Core V-49, Depth:

(|

3 m, 70°32.44N, 149°30.7W, Remarks: South of PIngok Island Core V-49




Core V-49

-
—
- &

Sandy mud with ill=-defined bedding,
mottled or disturbed. A few
sticks and fibrous organic matter
several granule-size clasts,

Finely laminated in upper 1-2 cm.

well-bedded, sandy mud and fine to
medium sand - small pockets of

fibrous organic matter = the thin =g

sand layers are poorly sorted -
foraminifera present.

Highly disrupted sandy mud and
fine to medium sand layers or
lamina, with 1 cm thick layer
of granule=-size material at

56 cm (subrounded to angular
clasts).

pebble-granule sand, maximum
clast size - B mm.

Clean, medium to fine sand, finely
laminated, oxidized in upper 20 cm
(72=-92 cm), dipping bedding due to

coring snafu with core catcher <

breaking loose from core nose.

Pronounced smooth contact with 10 em
bed of upward coarsening fibrous
organic matter, well-laminated.
Gradational contact with underlying
muddy medium sand., Well=bedded at
142 cm and second upward

coarsening = fibrous organic unit
with sand = well=-bedded.

4

A

.po €
:’r{?- §. Naidu subsampled
ik 1/2 of archive split
Sl December, 1977

r- 8

N

woovg !

ST BT
7

A

sy

]
o'

SVl

';{'Jff!fﬂlt
i -|

7
e (R
W/

T
L)
« !

s
A e

Sy

-] = core catcher
‘ c

small fragile bivalves -
increasing downward
subsample

fibrous organic matter

downward.

organic layer
sampled for cl4

. ¢
+t
r % ;J remainder of organic
ﬁtfi /- layer sampled for
/f‘j plant and animal
£t description
R

length measured in
field - 156 cm

Vane Shear -- Bottom -
peak 5.9 knt/m*
residual 2.3 knt/m"

e=—= increasing in concentration

Core V-49

3 m, 70°32.44N, 149°30.7W, Remarks: South of Pingok Island

Core V-49, Depth:
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Core V-50, Depth: 1.4 m, 70°30.7N, 149°26.75W, Remarks:

Just east of Milne Point

Core

V-50




Core V=50

Finely-bedded to ripple-
bedded, clean fine sand, few
scattered pebbles up to 8 mm.

Below 30 cm, fine bedding
is partially disrupted.

Physically disrupted, formerly
finely bedded, clean fine sand
and pebbly muddy sand, pebbles
‘to 17 mm.

NOTE: Bedding contortions un-
likely due to either hydraulic
or biologic processes - but
rather by a thorough physical
mixing - blending clean sand
with pebble muddy sand. Clean
sand mixed to bottom of this
section coulé be clean sand in
upper 40 cm of core, pebbles
could have been mixed upward
from below.

Possibly a multi-keeled ridge
or several “plow" events could
have created structure

Unbedded gravelly sand -
coarsening downward - clasts
up to 40 mm. Some with frast
split, but angular-subrounded.

Formerly finely-bedded to ripple-
bedded poorly sorted medium sand,
pebbly in upper 10 cm. Scattered
granule clasts in lower part.

. == mud-rich layer
%5 2 W | e mud-rich layer

*"'-‘r"‘"n' == organic-rich
) 2 mud layer
e e 5 mm thick mud

* AR
= v layer

- sandy mud layer

. ill-defined
s boundary

= - T only shell in
il Z section on peel
s T split in layers

-’ 'A puzzle'
N

length mea-
sured in field:
181 cm.

Core 7-50

Just wast of Milne Point

1.4 m, 70°30.7N, 149®26.75W, Remarks:

Core V-50, Depth:
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Core V-51, Depth: 2 m,

70°30.4N, 149°56.4W,

Remarks:

Off Oliktok to west

Core V-51




Core V - 51

V61

Laminated - horizontally bedded muddy
fine sand with organic-rich layers up
to 1 cm. A few fragile shell
Cyrtodaria throughout section.

No pebbles in upper section (down to
146 cm).

Some sections up to 15 cm thick lack
structure.

Clean,gravelly fine sand

Clean, fine, laminated sand - few

granules and pebbles = possible
beach or spit.

e

upper 4 cm finely
laminated very fine
sand

fibrous organic matter
very fine laminated

clean sand

fibrous organic
matter

very fine ripple-

,bedded sand

pebbly, sandy mud
with few shells -
no structure

fibrous organic
matter

-

Core V-51

Off Oliktok to west

2 m, 70°30.4N, 149°56.4W, Remarks:

Core V-51, Depth:
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V-52, Depth:

[

13 m, 70°36.69N 150°24.8W, Remarks: On test line 1 at inner shear line Core V-52




Core V - 52

Very similar to Core 54 with alterna-
ting beds of slightly sandy clayey mud
with well laminated clean sand units and
lenses, sands often have abundant mud
lumps in lower sections. Upper mud 1
units generally erosional and lower sur-
faces bioturbated.

Comparison of 52, 53, and 54

-Remarkable similarity of sedimentary
depositional units - mud units general-
ly ripped up on surface and bioturbated
at base.

-On washina peel, cut surface has
pockets indicating mottling.

-No gradational contacts between sands
and mud indicating an abruot chanae in
environment.

=Upper 3 cm disturbed but 53 and 54
different.

=No continuity of stratigraphv

-Mostly horizontal beds or laminations

without indication of ice gouge dis-
ruption.

e —
5 e
syl e
BT AR
A
e D T
e g ”
- e~
e
. U gEEG
2 S
T
._.-_é_"_-

f|‘|,|".‘

IR

Y

v-52

on test line I at inner shear line.

13 m, 70°36.69N 150°24.8W, Rmks

Core V=52, Depth:
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Core V-53, Depth:

Ay

13 m, 70°36.69N 150°24.8W, Remarks: 10 m east of V-52 along test line 1 Core V-53




Core V - 53

Very similar to 54 with alternating beds
of slightly sandy clay - muds and well
bedded and cross-bedded clean sand units
and lenses.

See V-54 for detailed description of
various sedimentarv units. Also, see

V-52 for comparison of the 3 core series.

In general remarkable similarity in type
of sedimentary units with no continuity
of stratigraphy from one core site to
another.

v-53

13 m, 70°36.69N 150°24.8W, Rmks: 10 meter FEast of 52 along test line 1

Core V-53, Depth:
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Core V=54, Depth:

b y

13

m, 70°36.69N 150°24.8W, Remarks:

Gouge area off Colville - 40 m onshore from V-52

Core V-54



Core V - 54

MGG 06125001

Slightly muddy medium sand, with few
shell fragments and worm tubes.

[cohesive slightly sandy clayey silt with
L:everal clean sand lenses and pockets and
ne 3 cm thick lens of clean, ripple-
ibedded fine sand. Few scattered small
shell fragments. Granules throughout

in muds - possibly cross-bedding at
50 cm.

Fine to medium horizontal to cross-
laminated clean sands with small,

fragile bivalves alona bedding planes,
convex side ub, mud

surface, burrows from mud extend up
[to 3 cm into overlying sand.

Very cohesive clayey silt beds, with
shell material as above unit (5-53 cm),
lacking internal structures except for
basal unit which contains a 1 em thick _!]
bed of cross-laminated sand. Upper
surfaces of muds generally rowgh, pro-
bably erosional undersurfaces, either
smooth or bioturbated.

Faint indication of horizontal bedding %

Lump near base, basal laminations
are smoothing over underlying mud
2

Similar to sand unit between 53 and
64 cm.

Cross~laminated medium sands exceot
cross-laminations are more pronounced.
Fewer shells and lackina worm tubes in
upper layers.

e Erosional contact

Bioturbated basal contact
/

Highly irregular
o contact

Pocket of cross-
laminated sand

v-54

Gouge area off Colville - 40 m onshore from V-52

6.699 150°24.8W, Rmka:

0°3

7

13 m,

Core V-54, Depth:

ils
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70°33.88N, 150°28.0W Depth:

Between V-17 and V-18 off Colville Delta Core V=55



Core V = 55

- Structurally complex -~ difficult to
describe,

Light grey clayey silt with .5-6 cm
thick fine sand layers interbedded.
S8and units have fine bedding to
ecross bedding structures - upper
and lower contacts ranging from
smooth to highly irregular. Sands in
upper part of core have burrows.

Occasional shell fragments through-
out core.

Cla?ey'iift'4 shows a variety of
known and unknown structures - from
horizontal laminations - bioturba-
.tion, to physically disrupted and
gouged. bioturbation clearly evident
in upper 16 cm only.

Silt has numerous lenses of sands
1-3 em thick.

Note: Mixture of ice and primary
hydraulic structures - not at rate
of ice gouge sediment reworking.

Why is bioturbation present only in
upper part of core?

- Parts of core reflect ice~related
reworking and parts show well-
preserved primary structures in
both sands and silt units.

Organic rich layer at
89-91 cm. Whiskers of
organic matter at 84 cm
and 48 cm.

Sampled for
organics

1 pebble - flat, 1.5 cm
dia. at base of sand
layer at 129 cm.

Vane Shear =-- Bottom

peak >9.5 knt/m*
residual = >9.5 knt/m?

L 47

5

Core V-5

Between V-17 and V-18 off Colville Delta

Ruaks:

7 w, 70°33.88N 150°28.0W

Core V-55, Depth:
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Core V-56 70°32.

Vb i

4N, 150°28.4W, Depth:

2.5 m,

Remarks:

Central Colville Delta

Core V-56



Core V - 56

‘-'--”""'0612500

pescription of units for cores 56,
57 and 58

A - sand unit - very fine to fine clean
sands with well preserved primary
structure: cross lamination and hori-
gonfal lamination, locally with black
ghiny fragments (coal) along beddxng
planes. Contain fibrous organic 1
matter, gyrtodaria fragments and

mud balls. Lower oontacts occa-
sionally with rip-up structures,
upper contacts generally sharp.

B - mud units - cohesive silty clay
to clayey silt = locally with minor
admixtures of fine sand, often with
fibrous organic matter in laminar
units 2-3 em thick or as scattered
organic fragments including sticks
aleng bedding planes: muds are
generally laminated as silty clays
and clay silt units up to 4 cm.
Cyrtodaria fragments present
throughout units. Upper contacts
rip-up. Lower contact generally
sharp with sands. Very little
evidence of burrowing. Washed peel
faces commonly have pockmarks 1 -
10 mm suggesting grain size
variations or differences.

C - peat ~ fine to coarse, hori-
gontally laminated organic matter
gontaining stems and sticks to
5 em long, locally with less than
10% clastic detritus. Interbedded
with mud layers up to 5 mm thick.

peel 2-3 cm short

~.|f®

- -
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R

ALY
wirgrler
L4 T s
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PELE Sl B e

I
Jt

]
1
A

=B

lost approx. 10 cm
B2 oA upper sand layer
i ]
e 1 ¥ [ SRR
o.r-x o
-~ AW
.t '3: A with abundant coal
s and mud balls
st
- - —

interbedded A and B

lower 6 cm w/large-
scale cross-bedding

interbedded A and B
mainly B with up to

2 cm thick A units

shear-vane in B

unit g
Vane Shear =-- Bottom
peak >9.5 knt/m*
residual >9.5 knt/m*

1

Core V-5&

Central Cclville Delta

ey

., Pemarks:
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150°28., 4w,

V7L 4N,
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v-53

Core
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Core V=57 Depth:

Vb 4

2,0 m 70°32.4N,

150°28.4W,

Remarks:

50 m east of V-56 Colville Delta central section

Core V=57



e MGG 06125001 >

Bee Core V-56 for unit A, B & C
Sescriptions. A - with up to 1 em thick
wood fragments at 9 cm.
g£ilt lenses at 4 & 16 cm.
Lower B em enriched with

coal.

Core V-57

b Interbedded A and B

1

-] % B- with abundart fiberous
= organic material

e

*alis|4- B unit
o g5550a1 concentrated at

% » B - with abundant fibrous
organic matter - mainly silt
o with some very fine sand.

o Coal-rich lens.

|
1

50 m east of V-56 Colville Delta central section

b A - Few mud lumps -
includes intact set

Remarks:

of gxgtodaria valves.
R

sy A

Ay B
R

Depth: 2m, 70°32.4N, 150° 28.4W,

Core V-57,
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Core V-58 Depth:

Y

2.0 m 70°32.4N 150°28.4W Remarks:

50 m Onshore from V-56

- South

Core V-58




Core V=58

MGG 061250

B=e Core V-56 for description of
units A, B and C

Very high concentraticn of coal at =

18 cm.

Interbedded A2 and B with abundant
organic matter in B

'C =~ including two l-cm A units in
upper part and becoming clay-rich
and crossbedded in lower part

A - with coal and mud balls along
bedding planes = coal and fine

fibrous organic matter in lower
7 cm.

B - with mud and organic matter in
lower 2 cm.

- < o ALB

5o

-1

s sloping contact

-

% A and B interbedded

&, Remarks: 50 m onshore from ¥-56 - south

”~
‘J

25

Deptn:

150°28. 4w,

2932.4W,

1._:__1.;,8 70

9]

&)

Core V-58 @
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Core V-59 Depth: 1.3 m 70°27.68N 150°11.7W

Remarks:

Off East Colville Channel

Core v-59



MGG 06125001
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Core 4V-59

cross-bedded fine sand

Core V- 59

} fine, silty sand and
organics

Whole core description:

Enterbedded sequence of clayey silt,
very fine silty sand, thin-bedded
£ibrous organic matter, up to 8 eom
thick units of clean fine sand, no
shells, granules up to 4 mm at 153 cm.
Generally¢sandier above 50 em (less
organics). Sands are mostly ripple-
bedded whereas remainder of core is
thinly laminated except 70=77 cm
where structures are somewhat dis-
rupted, :

- up to 1.5 em beds of
eilt

clay-silt; silt and
organics, finely
bedded

rip-up structures

clean, fine sand

Note: Possibly dominant westerly dip BRGNS SUTAT

to ripple bedding although ripple

Off E Onlville Ciannel

beds alsc dipping in opposite direc-
tion.
-
L] ‘g
- silts and organics g
¥
W
-
L
o=l
Lol
(]
o
} clean, cross- 3
laminated fine sands -
-
o
(o]
5
S——-%-Vels| =
~
silty lamina with .
o E
organics &
- {L
0o
-
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s SANA i)
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Core V-60 Depth: 1 m 70°28.43N 150°13.1W Remarks:

"Levee?"

Colville Delta

Core V-60



Core V=60

eI VO L 2

Colville delta core

Interbedded sequences of fine to
very fine sand with sandy silt and
organic-rich layers (up to 1.5 cm
thick).

“The sand layers are from 1 - 12 cm
thick - silty layers up to 3.5 cm
thick.

No pebbles or shells.
'

Structures

Sand layers are finely laminated or
cross-laminated, occasionally with
shiny black grains (coal?) along
bedding planes

Silty layers are weakly laminated
or very faint, fine horizontal
parallel laminations.

Fibrous organic material is also
layered.

Worm tubes (Polychaete?) present
throughout core but proncunced
below 52 cm.

Vertically oriented below 52 cm
while at 52 cm tubes are
horizontal.

aFrnnnslanmee a few sticks

v
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B e

D T WOTH tubes pronounced

TN -

104 cm measured in
field
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Core V=560

"Lavea"? Colville Delta

M 15N°13.1W Remarku:
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