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ABSTRACT. High-resolution sidescan imagery
of the southeast Baffin Island continental margin illustrates a typical high-latitude shelf, extensively and
deeply scoredby the southwarddrift of icebergs. Evidence for iceberg scouring
on the shallower inner shelf is not clearly manifested, reflecting the very
thin sediment cover overlying the bedrock.
On the deeper mid-and outer shelves, the iceberg scours are generally
much more clearly defined. These
deeper water scours, which are kilometres long, 90
upmtowide and
4.4m deep, are not a recent occurrence. Instead they
relictare
and probably predate
the Holocene/latest Pleistocene,when sea levels were relatively much lower.
Two depth-related surficial sedimentary environments (anshelf
inner
and a mid- and
outer shelf environment) are recognized in the surveyA area.
thin
(few centimetres thick) covering of coarse
sand and/or gravel with negligible amountssilt
of and clay dominate the inner shelf down to about
220 the
m
contour, and because of this sparse covering, the underlying bedrock is very often exposed. The mid- and outer shelves, which have a sediment cover up
to 7 m thick, are texturally very variable. This variable texture reflects the effects
of scouring iceberg keels in dislodging sediment and the subsequent
displacement and redistributionof sediment. Underwater photographsof current generated bedforms suggest further bottom current redistribution
of
displaced scoured sediments and concurrent active sediment transport on the outer continental shelf.
Key words: Baffin Island continental shelf, marine geology, sedimentology, iceberg scours
RÉSUMÉ. Des images
de la plate-forme continentale
du sud-est de l’île de Baffin, obtenues par balayage latéral
àhaute résolution, révblentun plateau
typique de cette haute latitude, avec de nombreuses
et profondes entailles creusées par les icebergs dérivant avec les courants en direction duLes
sud.
traces laissées par le raclage des icebergs sur le plateau continentalprbs de la cate et peu profond, ne sont pas trbs apparentes, ce qui témoigne de
l’extrême minceur de la couche de sédiments sur l’assise rocheuse. Sur le plateau intermédiaire
et sur celuiau large plus profonds, les sillons creusés par
les icebergs sont en général
bien visibles. Ces sillons en
eau profonde, qui mesurent plusieurs kilombtres de long
et jusqu’à 90 m de largeet 4,4 m de
profondeur, ne sont pas un phénombne récent mais un résidu d’érosion et ils sont probablement antérieurs à I’holocbne ou à la demikre partie du
pléistocène, alors que le niveau des
mers était relativement beaucoup plus bas.
Dans la zone d’étude, on a distingué deux environnements dont les s6diments de surface ont
un rapport avec la profondeur:un environnement de
plateau pr&s de la et
côte
un autre de plateaux intermMiaire
et au large. Sur
le plateau pr&s
de la &te,jusqu’h une profondeur d’environ
220 m, prédomine
une couche mince (quelques centimbtres) de sable grossier
ou de gravier contenant des quantités négligeables de limon et d’argile.
Vu l’extrême minceur
de cette couche, l’assise rocheuse est trbs souvent exposée. Les sédiments qui se trouvent sur le plateau intermédiaire et sur celui au large, et dont
l’épaisseur peut atteindre7 m. ont une texturee s variable. Celle-ci témoigne des effets
du raclage des quilles des icebergs qui délogent les sédiments,
ainsi quedu déplacement et de la redistribution qui s’ensuivent. Des photographies sous-marines de la topographie due aux courants suggkrent que les
courants de fond donnent lieuà une redistribution supplémentaire des sédiments enlevés par raclage
et simultanément, au transport actif de sédiments
vers la plate-forme continentaleau large.
Mots clés: plate-forme continentale del’île de Baffin, géologie marine, sédimentologie, sillons creusés par les icebergs
Traduit pour le journal par Nésida Loyer.

physical and textural properties. Sediment below the scouring
keel is impacted upon and consequently becomes overconsolidated;
Iceberg scouring of the seabed was first postulated by Darwin
sediment ploughed out in front of the advancing keel forms
(1855) but attracted very little attention until the discovery of
berms ( = lateral embankments), while a small amount is put
substantial hydrocarbon plays
in the NorthSea and off Canada’s into suspension and rapidly dispersed by bottom currents (see
east and arctic coasts. Recent research detailing the physical
McLaren, 1982). A section of this paper details the surficial
attributesof iceberg scours and describingthe effects of iceberg
geomorphological relief of the ice-scoured outer continental
scouring on the continental shelf sediments commenced with
shelf, as determined from two approximately100 m long underet al. (1973) in the Northeast Atlantic and water camera transects.
the work of Belderson
areas and Harris
( 1974) and Harris and Jollymore The east coast of Canada is seasonallydominated by drifting
Norwegian Trench
(1974) off the east coast of Canada. The latter authors also
icebergs, many of which
gouge out deep scours on the continenrecorded deep-water iceberg scours in water depths exceeding
tal shelves on
their transit south to eventual complete melting in
350 m. Current research activity intoicebergscouringand
the warmer waters of the
northerly flowing Gulf Stream. Recent
sedimentology of iceberg-scoured shelves on the Norwegian
environmental marine geologysurveys on the southeast Baffin
continental margin has been summarized by Lien (1983), who
Island shelf unequivocally indicate that the seabed has been
presented data on deep-sea scours down to a water
depth of 500
extensively scoured byiceberg keels at a present waterdepth of
m. Lien (1983) estimated that mostof the deep-waterscours off
350 m and deeper (Geonautics, 1980a,b, 1981; Barrie et al.,
Norway were made during the period between 10- 11 O00 and
1982). The discovery of these deep-water scours raises the
13 O00 B.P.
question regardingthe time of their formation and theeffects of
Scouring of the seabed by iceberg keels significantly alters
iceberg scouring on sediment distribution. Evaluation of the
both the “normal” depositional pattern of sediments and their
seismic data by Geonautics (1980b329)suggest that theiceberg
INTRODUCTION
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scouring seen at these depths had occurred within the recent past
and not later than 100 years ago (Guignt et al., 1985).
This paper presents data on the subsurface geology, the
seabed geomorphology of a scoured terrain, the iceberg scours
and the effects of iceberg scouring on the surface sedimentology
of the seabed. More complete discussions on relative ages of
iceberg scours and the microstratigraphical and microfaunal
analyses are available as technical reports (Woodworth-Lynas,
1983b; Pereira et al., 1984).
DATA COLLECTION AND METHODS

In an attempt to examine the questions posed above and
further expand on the knowledge of marine geology of the
southeast Baffin Island continental shelf (e.g., Lewis et al.,
1979), a multidisciplinary marine survey was undertakensouth-

east of Baffin Island (Fig. 1) from CSS Hudson (Survey No.
HU8 1-045).
Two hundred line kilometres of sidescan sonar imagery were
collected at waterdepths between 190 and 350 m. This data was
collected using the Bedford Institute of Oceanography (BIO)
70 kHz medium-range sidescan sonar system with a variable
slant range between 350 m and 750 m,for a total swath width of
between 700 and 1500 m. In addition to the sidescan data,
geophysical seismic data were obtained using a Huntec highresolution Deep Tow System (DTS). Positions were fixed at 5
min intervals using Bionav, which is an integrated system
utilizingLoran C and satellite navigation pluslogand gyro
(Wells and Grant, 1981). At these high latitudes the system is
considered accurate to within 200 m.
Water depth at the sampling stations varied between 80 and
400 m (Fig. 1). Ten sediment grab samples, along with three
gravity cores and two piston cores, were collected. The seabed

FIG.1. Index map illustrating the bathymetry, sediment grab and core stations, camera transects, the seismiclines,
survey
Hekja 0-71 exploration wellsiteof Cantema
Energy Ltd. and the sidescan sonar study areas of Hekja North and Hekja wellsite. Geophysical transects illustrated in Figure 2 are along transects A and C, as
indicated.
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sampling program was undertaken using Leheigh and Benthos
gravity corers, a piston corer and a VanVeen grab. Stereo
underwater camera photographs were used to document short
(approx. 100 m) drift transects of the seabed.
Sediment samples were analyzed following the procedural
guidelines of Folk (1980). Sand size analysis was done using a
Sedimentation Tower andthe silt and clay analyses were done
using thepipette method. Statisticalparameters werecalculated
using the method of moments. The
data are presented in Tables
1 and 2.

surficial gravel. The intermittent rippled nature of the sea floor
suggests local variation between cohesionless sediment (with
ripples) to predominantly cohesive sediment(without ripples).

FIG.2. Seismic reflection profiles of traverses across the Tertiary/Precambrian
contact. Profile locations are illustrated inFigure 1. A:Contactzone is clearly
indicatedbut is eroded on either side to leave a small hillock
atthe contact
(Transect C).

FIG. ZB.The contact zone has a positive featureat its junction, which is interpre-

SHALLOW BEDROCK GEOLOGY

Seismic transects A and C (Figs. 2a,b) clearly illustrate the
nature of the contact between the Precambrian metamorphic
basement bedrock, marginal to the coast (Jackson and Taylor,
1972), and the Tertiary bedrock, southeast of BaffinIsland. The
linear extent and direction of this contact zone hadearlier been
ascertained by Grant (1975) and describedby MacLean et al.,
OCEANOGRAPHIC ENVIRONMENT
(1982) as a fault contact. The Tertiary strata to the east of the
The southeast Baffin Island shelf is dominated
by the southward- contact zone are well stratified and thicken seawards (Fig. 3),
flowing Baffin Current. Surface velocities of up to 30 cm+-'
with a shallow dip to the southeast.
have been reported by LeBlond et al. (1981) for the outer shelf
The hill-like feature observed immediately adjacent to the
area; much stronger surficial currents up to 100 c m 4 ' have
contact zone on Figure 2b has been described aasmud volcano
been reportedfor the general shelf
area by Praeget al. (1986). At
by Woodworth-Lynas (1983a). Tightly spaced seismic
transects
the survey site seabed tidal current velocities reach a maximum
across this feature suggest it is cone-shaped and that a crater
velocity of 40 cm.s" and a mean of about 12 cm.s" (Dobrocky located near the crest of the cone may be a vent (WoodworthSeatech, 1982). Similarmean subsurfacecurrent velocitieshave
Lynas, 1983a). While similar hill-like features were observed
been reported for the southward-flowing BaffinCurrent, south
on adjacent transects across the contact zone (e.g., Fig. 2a),
of the surveysite and east of HudsonStrait at 400m water depth noneofthemappears
to havegeomorphological or seismic
(U.S. Naval Oceanographic Office, 1965:30-31).
characteristics similar to those observed at the site of the mud
The maximum and mean near seabed
currentvelocities record- volcano. A more complete discussion of the subject of mud
edat the Hekja wellsite (Fig. 1) are sufficient to generate
volcanoes can be found in Woodworth-Lynas (1983a).
bedforms such as ripples (see Amos and King, 1984:Table11).
Seismic transect D traverses Precambrian bedrock and shows
Thesediment ripples at the Hekja wellsite are illustrated in
a number of well-defined northwest-southeast-trending shallow
<.5 m. Sediments in the depressions in the shelf bedrock (Fig. 4). Comparison of these
Figures 6e and
6f, and have wavelengths
Hekja area range from sandy silt to a mixture of silt, clay and
featureswithbathymetriccharts forthis area(Geonautics, 1980a)

FIG. 3 .

ted as amud volcano (Transect A).

Sediment overburden thickens seaward with a pronounced thickeningat the continental shelf edge (multiparameter transect at 62"N).
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Seismic reflection profile overthe shallow Precambrian bedrock illustrating shallow depressions, someof which are probably fault related inorigin. Profile
location is illustrated in Figure 1 (Transect D).

FIG. 4.

suggests that these shallow depressions may represent subsidiary erosional channels (possibly of glacial outwash origin) to
the main channel earlier described by McMillan (1973) that
parallels partof the coastline. While a glacial outwash origin
for
some of these smaller channels is conceivable, at least one and
probably more arefault-related in origin (Fig. 4); these subsidiary channels have been subsequently deepened and enlarged
by
glacial erosion. Subaerial erosion may also have played part,
a
sincetheshelf strata wereextensivelybevelled by erosion
subsequent to the early Eocene (MacLean, BIO, pers. comm.

up to 4.4 m deep(Fig. 5). In theshallower(225-275 m) mid-shelf
regionattheHekjaNorth
site (Fig. 1) scours havesharper
profiles and a meanscour depth of 1.3 m, whereas scours from
the deeper waters (275-365 m) have subdued, muted profiles and
a mean scour depth of 1.1 m. This observation of deep-water
scours havingshallower troughs thanshallow-water scours is in
marked contrast to thenormal relationship of deeper scour

1986).
SURFICIAL GEOMORPHOLOGY

The inner continental shelf, shallower than 220 m, has a low
relief, a slightly undulose character (which is bedrockcontrolled) and bearslittle or no clear evidence of icebergscouring.
The deeper mid- andouter continental shelf downto 400 m has a
relatively hummocky relief and is extensively scouredby iceberg keels (Figs. 5 and 7). In these deeper water areas seabed
relief varies between1 and 7 m (Praeg, 1982) and is apparently
controlled by scouring of the seabed by iceberg keels. Microtopographic relief onthe seabed is evidenced by current ripple
bedforms(Fig. 6e,f).Largef,probablycurrent-related,bedforms
(megaripples)are also obsefired within
the troughs of the iceberg
scours. (An enlargement of Figure 7 possessed by the authors
illustrates the bedforms.) I
In general, iceberg scodrs identified on the outer shelf are
kilometres long, as wide as 90m (Fig. 7) and with scour troughs

photographs illustrating the different seabed sediments
on the
six photographs):the camera
southeast Baffin Island
shelf. Scale (applying to all
trigger is 30 cm long. A, B. Photographs at 100 m illustrate shallow inner shelf
environmentof shell debris,large clasts and probable bedrockexposures (Station 40).

FIG. 6. Underwater
FIG. 5. Huntec DTSprofiles illustratingthe intensely iceberg-scoured seabed
and
the variable thickness of the sediment overburden in the mid-continental shelf
region. Maximum depths of scours 4.4 m (Transect A).
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FIG.6 c , D. Photographs at 350 m illustrate the outer, deeper water shelf environ- HG. 6E,F. Photographs at the Hekja wellsite (350 m) illustrate current-generated

ment of a gravel- and debris-laden surface overlying a predominantly muddy
sediment (Stations47 and 48).

ripple bedforms indicating a dynamic seabed (Stations 47 and 48).

quent groundings of icebergsdo occur on the inner shelf shaltroughs in deeper water (see Barrie, 1980; Lewis, 1978). The
lower than 220 m. Their results further show that the icebergs
subdued, muted scour profiles observed
at the outer shelf Hekja ground frequently, occupying nearly40% of the observed time
to a numberof
wellsite area(Fig. 1) may probably be attributed
( 138-202days’ survey time). These icebergs, which had
draughts
factors, e.g., differential ratesof scour degradation, soil
strength,
between 140 and 200 m, were either intermittently grounded
preferential sediment infill, etc. MacLean (1985) reports the
(and hence probably scouring the seabed) or firmly grounded,
presence of well-defined
scour troughs with scour relief betweenforming pits(see Barrie er al., 1985). Ebbesmeyer et al. (1980)
1 and 7 m at a waterdepth exceeding 500 m for the southeastern estimated thatan average of 3500 icebergs cross the latitudes of
shelf, which reinforces the contention ofBarrie (1980) and
the study area every year, and although iceberg movements
Lewis (1978); hence the deeper scour troughs observed at the
were concentratedin the core of the Baffin Current, which flows
North site (Fig. 1) may be an isolated along the continental slope (Marko et al., 1982), a significant
shallower mid-shelf Hekja
instance, perhaps reflecting slower infill due to stiffer cohesive
number of the icebergs were apparently grounding on the contito the
sediments, or on the other hand they may be related
nental marginsshallower than about 240 m. Thus the absence of
geological time period in which this
particular incidence of
iceberg scour tracks on the sidescan records from the shallower
iceberg scouring occurred. However, additional iceberg scour
shelf areas does indeed indicate it is an artifact caused by the
data need to be analyzed from a variety of continental margin
very thin (if any)sediment cover on the inner shelf zone.
areas before the relationship between scour depth and water
depth is satisfactorily resolved.
SCOUR AGES
On the inner shelf, widespread iceberg scouring has not been
clearly recordedfor water depths shallower than 220 m (Pereira
The absolute age of scours in the survey area is not known.
er al., 1984). This apparent scarcityof iceberg scours may either
However, microfaunal and sedimentological studies of short
be an artifact related to the absence ofsufficient sediment cover cores haveled to therecognition of probable buried scour
required toeffectively record scouring by icebergs or it may be
surfaces (Pereira, 1984). Dating of these buried scour surfaces is
due to theactual lack of icebergs scouringthe inner shelf zone.
somewhat problematic due to the lack of sufficient carbonate
Robe et al. (1980) tracked four icebergs across the southeastern shell material. However, it is likely that the scours are all relict,
shelf of Baffin Island, and their data clearly indicate that fresince icebergs withdraughts of 350 m or greater have not been
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FIG. 7. Sidescan sonar mosaic of the Hekja North survey area. The seabed
is completely scoured by iceberg
keels. Maximum widthof the scours is 90m. Water depth
ranges from 265 m in the north to about 285 m in the-south.

this may explain the occurrence and ages of scours that occur in
documented thisfar south. Studies by Hotzel and Miller
(1983)
waters shallower than 300 m, it is not an effective tool when
and Robe et al. (1980) suggest thatveryfewicebergswith
draughts in excess of 230 m occur in these high northern latiexplaining theoccurrence and ages of icebergscours that occur
tudes, although there appears
to be historical but undocumented in water depths exceeding 500 m, as recorded by MacLean
(1985).
evidence for their occurrencethis far south by Fabricius in about
1780(see Dillon, 1965).Woodworth-Lynas(1983b)determined
SEDIMENTS AND SEDIMENTARY ENVIRONMENTS
the relative ages of the iceberg
scours in the Hekja wellsitearea
Prior to the work of MacLean
(1985) and Praeget al. (1986),
and inthe adjacent Hekja North
area (Fig. 1) using cross-cutting
the shelfsediments were described based primarilyon geophysrelationships of scours developed from sidescan mosaics(e.g.,
ical interpretation. Regional geophysical evidence suggests that
Fig. 7). Essentially, this means the oldest scours are cut by
the unconsolidated Quaternarysediment cover for the mid- and
younger scours but do not cut any others, and the youngest
outer shelf area is ubiquitous (Grant, 1975). On the shallower
scours are those thatcut older scours but are not cut by others.
Precambrian basementinner shelf area, Huntec profiles indicate
Scours of intermediate age willcut older scours and willalso be
negligible sediment overburden. This is indirectly supported
cut by younger scours. Cross-cutting relationship results from
Hekja Northindicate that maximum scour width has decreased further by sidescan imageryof the inner shelf, where evidence
for iceberg scouring is rare, but where Robe et al. (1980) and
through time. Woodworth-Lynas (1983b) used this conclusion
Marko et al. (1982) have observed numerous grounded iceto suggest that iceberg
size has decreased through time(see also
bergs. This apparent lackof evidence in terms of iceberg scour
Hotzel andMiller, 1983) and proposed thatlarge icebergs may
have been introduced from nearby calving ice margins in previ-tracks occurs because of insufficient sediment cover to record
ous glacial times rather than from the present calving margins the grounding and scouring of drifting icebergs. In addition,
where sediment cover is thin, scour relief is low and muted.
off western Greenland and the Canadian Arctic. Lowering of
These observations of little to no sediment cover on the inner
relative sea level by about 80 m (relative to glacial depositson
shelf have been confirmed by MacLean (BIO, pers. comm.
Baffin Island) during the last ice age (Andrews, 1980) could
1984), who suggests thatover the entire shallow shelf area the
produce the same effects by restricting the icebergs to deeper
waters farther offshore. Since lowered sea levels characterized bedrock surface may be at or very close to the surface. Farther
offshore, on the outer shelf toward the Hekja North and Hekja
the late Foxe ( = late Wisconsinan)glaciation (Andrews, 1980),
wellsite areas, sediment overburden thickens and has a variable
itis possible that the scours from the Hekja North area are
coincident, since water depths during the early Holocene at the thickness of about 7 m (Fig. 5 ) , increasing with water depth to a
maximum thicknessof 50 m at the shelf break (Fig. 3).
Hekja Northsite would probably have been much
lower. While

SE BAFFIN ISLAND CONTINENTAL SHELF / 227

FIG. 8.

Textural distribution of the surfkid sediment on the inner and mid-continental shelf southeastof Baffin Island.

Geonautics (1980a) defined three sedimentary geomorphic
units. The three units consist of nearshore, intermediate and
deep-water environments. The
nearshore unit describes an area
of irregular topography and is considered to be a zone of net
sediment accumulation. Theintermediate unit from the 150
m to
the 220 m contour describes an area of very rough topography
with an apparentlack of any significant sediment cover, except
within topographiclows. The deep-waterenvironment from the
220 m to the 400 m contour hasa relativelyregular topography
and asignificant sedimentcover. Earlier regional sedimentological and mineralogicalstudies of the shelf by Kranck (1964) and
Marlowe (1968) describe essentially two depth-related sedimentary facies, an inshore and an offshore facies. Cores and sediment grab samples examined inthis study, along with underwater photographic transects, clearly suggest that sediment cover
in the inner shelf zone is sparse (Fig. 6a,b); coring within the
topographic lows (Geonautics, 1980a,intermediate facies) was
unsuccessful, suggesting that sediment cover is also thin and

sparse. Hence the two Geonautics’ units are combined and are
equivalent to the inner shelf facies described herein. The sediment characteristics of the outer shelf/deep water units of the
two studies (Geonautics and this study) remain essentially the
same.
The innershelf environment (Fig. 8) is restricted to water
depths shallower than 220 m and is similar to the informally
known Resolution Island lag facies described by Praeg et al.
(1986). Texturally, this area appears to be dominated by either
c o m e sand or gravel with negligible amounts of silt and clay.
The sediment cover is very thin and sparse. Further, photographs of the seabed
clearly indicate an area dominated by large
cobbles and boulders (or exposed bedrock surface) and coarse
broken shell fragments (Figs. 6a,b). The epifauna consists of
echinoderms and a sparse population of worm casts, but no
bioturbating in-fauna were seen in any of the photographs.
The outer shelf environment (Fig. 8) describes the southeast
section of the survey area from about 220 m down to the Hekja

.
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TABLE 1 . Textural analysis of sediments from the southeast Baffin
Island Shelf (in %)
Clay Silt Sand
Depth(m)
Gravel
number
Station
137
115

38
39
40
42
43
47
49
50

67.07
32.96
85.28 14.72
8253.73
46.27
133
64.93
35.07
86.7813.22
155
1.58
49.89
397 2.4146.11
256
100.
2.49265
35.9054.65 6.97

-

-

-

-

-

-

-

-

wellsite. (Although only one grab sample was obtained between
150 and 220 m [Geonautics intermediate facies], it has been
includedinthe inner shelf facies; however, further detailed
sampling may define a transitionary sedimentary environment
dissimilar to either the inner shelf or outer shelf sedimentary
environment.) Texturally, the outer shelf varies considerably
(Tables 1 and 2; Figs. 6c-f) from areas with little gravel to areas
almost entirely of gravel, through to areas with a 5050 mix of
sand andgravel. The varying occurrence ofgravel is partially a
function oficeberg scouring, whereby the scour berms have had
fine sediments removed by current winnowing, leaving linear
lag gravel deposits similar to those seen by Josenhans andBarrie
(1982) onthe Labrador Shelf. Seabed photographsreinforcethe
surficial sediment textural analysis in that they show(Figs. 6c,
d) immediately adjacentareas having markedlycontrastingsedimentary textures (Table l), e.g., one area is covered by fine
FIG. 9. X-radiographsof core sections from
the Hekja wellsite survey area showing
sand, silt and scattered pebbles, and the other has a ubiquitous
the random distribution of coarse gravel and pebble fragments along the core
cover of pebbles. Randomly distributed across the seabed are
length. Note large cobble in core
45. Pebbles of similar size areacommon
boulders. These
small (Ca. 5 cm) to large (30-60cm) pebbles and
Occurrence in other cores collected from the mid-shelf continental area.
larger lithic fragments
are probably iceberg-rafteddetritus = R D
(dropstones)dropped from meltingicebergs. Most of the larger
when making quantitative comparisons between size distribudetritus (boulders)are partially encrusted by algae, indicativeof
tions. Essentially, the grain size distribution of sediments is
lengthy exposure to colonization, and hence residence, on the
primarily the function of two independent factors - i.e., the
seabed.
size range of the available material and the amount of current
Piston cores collected from theouter shelf close to the Hekja
energy
that affects the sediment. The grain size and sorting
wellsite (Fig. 1) were X-rayed(Fig. 9). They showa subsurface
characteristics of the surface sediment grab samples are presediment dominatedby amorphous layers of fine sand and silt.
sented in Table 2.
Gravel is randomly scattered thrdghout the cores, along with
larger, rarer pebblesandbiogenic clasts. In contrast to the
relatively high concentrations of pebbles that can be observed TABLE 2. Grain size sorting characteristics of sediments from the
amidst a sandykilty matrix on the seabed surface (Fig. 6d),
southeast Baffin Island shelf (by the Methods of Moments)
pebble concentration is verylowin the subsurface sediment
(Fig. 9). Although pebble and boulder concentrations on the
(m) Depth
number
Station
MZ
I
Skl
K,
seabed at these high latitudes may have more than 137
one origin
38
0.761
0.410
- 4.329
1.164
(see Josenhans andBarrie, 1982), pebbles occurring withinthe
- 2.908
0.688
39
115
0.459
1.071
subsurface sediment at the survey site are invariably
matrix
- 5.664
0.627
0.679
0.465
82
40
- 4.979
0.368
42
133
0.731
0.522
supported, suggesting an ice-rafted origin.
155
+0.647
0.750
0.580
4.855
Bioclasticcarbonate fragments, which occur in abundance on 43
1.789
0.267
+7.294
2.171
44
365
the inner shelf, are not very commonon the outer, deeper shelf.
+7.91
1.755
47
397
1.598
0.312
Weak laminationsseen in the X-radiographs the
in lower partof
49
256
the core suggest rapidalternations of sediment input from near50
265
2.539
0.101
+0.498
1.975
by sources. Bioturbationis not evident fromthe X-radiographs.
However, surficial bioturbation occurs by surface sediment
grazers, as is evident in underwater camera photographs.
The sediments from the shallower inner shelf have distinct
bimodal
distribution, which becomes less well defined toward
Grain Size Statistics
the deeper mid-shelf area. The bimodal distribution indicates
Various techniques have been developed to interpret grain
two sources for the inner shelf surface sediments. Sediment
size distributions (e.g., Blatt et al., 1980; Folk, 1980; Visher,
composition is primarily an admixture
clean,
of coarse to medium1969; Bagnold and Barndoff-Nielsen,
1980),and care is required
grained quartz sand and bioclastic shell debris, which explains
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the bimodal sorting characteristics for these samples. A similar
bimodality is alsoseen in some of the deeper water silts (Table
2), withthemodal points lying in the sand and silt fraction
respectively. However, the reasons for the latter bimodality in
the outer shelf are not well understood but may be explained in
terms of the continuous reworking of sediments (which had been
previously gouged outby scouring icebergs), current action and
an unknown input of IRD sediment.
The standard deviation, which reflects the consistency in the
energy level around the sediment, varies from 0.761 (moderately sorted) in the shallower water to 2.539 (poorly sorted) at the
Hekja wellsite. The trend, which is well marked, probably
reflects the better sorting efficiency of oscillatory wave-based
currents in theshallower shelf areas. The dynamic velocities of
the seabed currents (Dobrocky Seatech, 1982) that exist within
the Hekjawellsite, which are strong enough to generate moderate bedforms, are perhaps not sufficient to sort the sediment
efficiently and hence may explain the sediment bimodality
distribution seen in the results. In addition, sediments in the
deeper waters are reworked, relict sediments continuously supplemented by sediment (IRD) from icebergs; hence the poor
sorting is reflected by the continuous input of fresh sediment
along with the scoured, reworked sediment.
The skewness denotes the symmetry of the grain size frequency distribution. Symmetrical curves possess zero value, those
with excess fine material show a positive ratio, and those with
excess coarse material have a negative value. In the study area
there is a gradual increase in the skewness value downslope,
which indicates a relative increase of fine-grained material. The
only samples with negative skewness values are from the stations shallower than 100 m.
In summary, sediments on the continental shelf becomefiner
downslope between 75 and 400 m but are more poorly sorted.
SUMMARY CONCLUSIONS

1 . A series of northwest-southeast-trending shallow depressions inthe inner shelf bedrock are probably subsidiary channels
feeding into the mainchannel that parallels the coastline. While
a glacial outwash origin for some of these smaller channels is
conceivable, at least one and probably more are fault-related in
origin and have been subsequently deepened and enlarged by
glacial erosion.
2. Sidescan sonar imagery of the continental shelf indicates
that iceberg scouring has extensively and deeply scored the midand outer shelves, but notthe inner shelf. Data from Robe et al.
(1980) and Marko et al. (1982) clearly indicate that iceberg
grounding (and hencescouring of the seabed) on the inner shelf
shallower than 220 m is common, but because of either a total
lack of or insufficient sediment cover, the scour tracks have a
very low relief, and this low scour relief is insufficient to show
up on the sidescan images. Photographs of the seabed also
illustrate an inner shelf environment virtually devoid of any
substantial sediment cover.
3. Relative sea levels fluctuated throughout the late Quaternary (Andrews, 1980), and during the late Foxe, sea levels are
estimated to have beenlowered by about 80 m with reference to
glacial deposits on Baffin Island. The absolute ages of iceberg
scours that occur on the deeper continental shelf are not known
but are believed to be considerably older than the estimate of
100 years put forward by Geonautics (1980b) and by GuignC et
al. ( 1985).A lowered sea level during theFoxdearly
late
Holocene

wouldpermit icebergs of present-day draughts to scour the
Hekja North area, and it is also further possible that during the
same discrete time interval larger icebergs (from nearby calving
margins) scoured the deeper Hekja wellsite area. The different
scour reliefs recorded for the shallower Hekja North and deeper
Hekja wellsite could probably be explained in terms of different
soil properties, differential scour infill (by cohesion or cohesionless soils) and a dynamic current regime transporting sediment
into the scours. Alternatively, iceberg scouring at the two sites
could also have occurred at different time intervals prior to the
Holocene.
4. Sediment analysis and underwater camera transects define
two distinct sedimentary environments for the area of study.
The inner shelf environment
is generally athin veneer of bioclastic
shell hash andclastic quartz; photographs illustrate an environment dominated by large cobbles and boulders and some epifauna. The “clean” look of the sediment suggests that the current
regime is strong and is effective in winnowing away fine sediment. The outer shelf facies, located in the deeper outer shelf
zones, appears to have a surfkially variable sediment texture.
The texture of this surficial sediment varies across the shelf from
areas of little to almost 1 0 0 % gravel, to areas with an even mix
of sand andgravel. This textural variation may be anartifact of
iceberg scouring wherein the gravel component reflects scour
berm and the even mix of sand and gravel reflects the scour
trough facies plus effect
the of winnowing by sea bottom currents.
5 . Sedimentary ripple .bedforms are quite common in the
deeper shelf. Seabed current velocities, which reach a maximum of40 cm.s”, generate sediment ripples of wavelengths <.5
m in areas where the sediment is a medium to fine sandy silt.
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