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The papers in this volume are the outcome of a 
Geological Society (London) meeting con- 
cerning glacier-influenced sedimentation on 
high-latitude continental margins, held at the 
University of Bristol, UK, in 2001. Since the 
publication of the Geological Society Special 
Publication Glacimarine Environments: Pro- 
cesses and Sediments (Dowdeswell & Scourse 
1990), the intervening 11 years have seen a 
significant increase in research into the 
processes and patterns of glacimarine sedimen- 
tation, and the relationship between ice 
dynamics and the sediments and landforms 
preserved in the glacimarine environment. In 
this introduction, we outline the papers that 
make up the volume and we highlight the main 
findings and significance of each. First, however, 
we highlight three areas relating to sedimen- 
tation in glacimarine environments where we 
believe significant progress has been made in 
the last 11 years. These are: (1) glacially-influ- 
enced continental slope sedimentation; (2) 
iceberg-rafting processes and events; and (3) 
reconstructing the dynamics of former marine- 
terminating ice sheets from glacial geomorpho- 
logical evidence on continental shelves. Each of 
these areas is represented by papers in this 
volume. 

Glacier-influenced continental slope 
sedimentation 

Over the last decade, an increasing amount of 
research has focused on the record of glacier- 
influenced sedimentation on high-latitude conti- 
nental slopes (e.g. Kuvaas & Kristoffersen 1991; 
Aksu & Hiscott 1992; Vorren & Laberg 1997; 
Anderson 1999; Kleiber et al. 2000). Some of the 
most detailed work on this topic has been 
conducted around the continental margins of 
the Polar North Atlantic, where extensive 
geophysical and geological data-sets have been 
used to investigate the morphology and sedi- 
mentary architecture of glacier-influenced 
continental slopes (e.g. Stoker 1990; Laberg & 
Vorren 1995, 1996, 2000; Dowdeswell et al. 1996, 

1997, 1998; Vorren et al. 1998). This work 
demonstrates that during glacial maxima, ice 
sheets expanded across continental shelves to 
the shelf edge. Furthermore, zones of streaming 
flow have been identified within the regional ice 
sheet cover using numerical modell ing and 
geophysical investigations of sea-floor morphol- 
ogy (e.g. Dowdeswell & Siegert 1999; Siegert & 
Dowdeswell 2002; Ottesen et aL). Associated 
sediment flux along these ice-sheet margins was 
non-uniform, with the highest rates of sedimen- 
tation focused at ice-stream termini. 

Marine geophysical and geological research 
efforts have focused on the morphology and 
sedimentary architecture of the continental 
slope in front of these ice-stream termini. This 
research indicates that these locations were 
characterized by significant sediment prograd- 
ation resulting in the formation of trough- 
mouth fans. Much of the sediment within these 
submarine fans comprise glacigenic debris-flow 
deposits. These debris flows originated by 
sediment release along the ice-stream front at 
the shelf break, and subsequent downslope 
remobilization by debris-flow processes (e.g. 
Laberg & Vorren 1995, 1996, 2000; Dowdeswell 
et al. 1996, 1997; Elverhr et al. 1997; King et al. 
1998; Taylor 1999). Major periods of fan 
progradation are associated with relatively 
short intervals when ice streams terminated at 
the shelf break during glacial maxima. These 
fans therefore contain an archive of past ice- 
sheet expansion and recession. By contrast, in 
areas between ice streams where slower moving 
ice reached the shelf break, fans are not present 
and the continental slope is characterized by 
large-scale sediment slides and canyon systems 
(Dowdeswell et al. 1996; Van Weering et al. 
1998; Vorren et al. 1998; Taylor et al. 2000). This 
reflects slower ice-sheet velocities and corre- 
spondingly lower rates of sediment delivery to 
the shelf edge. 

More recent research is extending this work 
by continued investigation into the sedimentary 
processes operating on trough-mouth fans. This 
includes attempts to model and explain the long 
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run-out distances of glacigenic debris flows 
(Laberg & Vorren 2000; Elverhai et  aL; Tailing 
et al.) and assessment of the role of subglacial 
meltwater and contour-current activity in 
trough-mouth fan formation (Taylor et  aL).  
On-going investigations of the morphology and 
sedimentary architecture of continental slopes 
in front of ice-stream termini also demonstrates 
considerable variation from that of the trough- 
mouth fan model. 

Investigations of ice-rafted debris and 
iceberg-rafting events 

Iceberg rafting is the principal mechanism by 
which glacial debris is transported from marine- 
terminating glaciers and ice sheets into the deep 
ocean. Over the last decade, intense research 
interest has centred around the investigation of 
ice-rafted debris (IRD) layers in ocean cores 
and the utilization of these data to reconstruct 
palaeoceanographic and palaeoclimatic change, 
especially ice-sheet fluctuations. The identifi- 
cation of six sand-rich layers deposited by 
iceberg rafting in cores from the North Atlantic 
(i.e. the "Heinrich layers ~ (Heinrich 1988)) and 
the recognition that these were related to 
massive discharges of icebergs from the Lauren- 
tide Ice Sheet (e.g. Andrews & Tedesco 1992; 
Bond et al. 1992; Dowdeswell et al. 1995), 
provided the impetus for an increased focus on 
the use of IRD as a proxy by the palaeoceano- 
graphic community. Subsequent research has 
identified IRD layers in marine cores that are 
related to the other major Northern hemisphere 
late Quaternary ice sheets (e.g. Bond & Lotti 
1995; Andrews et al. 1998; Dowdeswell et al. 
1999; Scourse et al. 2000; Bischof 2000). 

A key question that is central to many of 
these studies is what mechanism drives the 
collapse of these ice-sheet drainage basins? Is it 
some internal glaciological mechanism or is it 
externally forced by climate (cf. MacAyeal 1993; 
Bond & Lotti 1995)? In part, resolution of this 
debate hinges on the correlation of IRD records 
between cores, sometimes hundreds of kilo- 
metres apart, and thus the accurate dating of 
these events is critical. This is particularly 
important given the increasing focus on high- 
resolution records where the aim is the investi- 
gation of ice-sheet history and palaeoclimatic 
change at millennial and even sub-millennial 
scales (e.g. Dokken & Jansen 1999; Knutz et al. 
2001). Attempts have also been made to corre- 
late IRD layers with other palaeoenvironmental 
records such as ice cores (e.g. Bond et al. 1997). 

More recently, it has been recognized that the 

sedimentology of the IRD layers themselves is 
variable. For example, the work of Hesse and 
others from the Labrador Sea has shown that, in 
addition to iceberg rafting, the depositional 
processes responsible for Heinrich layer 
formation in this region also include suspension 
sedimentation from meltwater plumes and 
turbidity-current activity (Wang & Hesse 1996; 
Hesse & Khodabakhsh 1998; Andrews et al. 
1998). Several workers (e.g. Andrews 1998, 
2000; Andrews & Principato) have also high- 
lighted the issue of how IRD is defined in 
palaeoceanographic studies with respect to its 
grain size, and they point out that that IRD 
events identified using one grain size cut-off 
may be indistinguishable using another (see also 
Dowdeswell et al. 2001). 

Current research efforts in this area are 
increasingly focused on fingerprinting the 
various IRD sources to individual ice-sheet 
drainage basins in order to identify iceberg drift 
trajectories and to allow examination of ice- 
sheet interaction (e.g. synchronous v. asyn- 
chronous iceberg-rafting events; Barber et al. 
1995; Hemming et al. 1998; Bischof 2001). In 
addition, the continued search for millennial 
and finer-resolution records using IRD in 
marine sediment cores is currently a major 
avenue of research. In conjunction with the 
efforts of glacimarine sedimentologists to 
define the nature of IRD layers in terms of sedi- 
mentology and depositional processes, and the 
efforts of the modelling community (both 
glaciological and palaeoceanographic) to better 
understand the physical relationships between 
glacier dynamics, iceberg calving and debris 
release, research in this area is likely to 
continue to remain central for some time to 
come. 

Reconstructions of former ice-sheet 
dynamics on continental shelves 

Recent improvements in geophysical tech- 
niques, in particular the application of multi- 
beam swath bathymetry, has enabled the 
extensive mapping of glacial and glacimarine 
landforms and sediments on high-latitude 
continental shelves and has allowed reconstruc- 
tion of former ice-sheet flow paths, geometry 
and dynamics. One of the most exciting 
developments in this regard has been the 
identification of the locations of former ice 
streams on continental shelves. Around the 
Polar North Atlantic and Antarctic margins, 
streamlined subglacial bedforms located within 
cross-shelf bathymetric troughs record the 

 by guest on December 2, 2021http://sp.lyellcollection.org/Downloaded from 

http://sp.lyellcollection.org/


INTRODUCTION 3 

former presence of ice streams which drained 
towards the continental shelf edge during glacial 
maxima (e.g. Shipp et al. 1999; Canals et al. 2000, 
2002; Wellner et al. 2001; 6 Cofaigh et al. 2002; 
Ottesen et  al.; Shipp et al.) .  This work follows 
on from developments in the field of terrestrial 
glacial geomorphology (e.g. Clark 1993, 1994; 
Punkari 1995; Stokes & Clark 1999; Clark & 
Stokes 2001), and a range of criteria have now 
been developed by which zones of former 
streaming flow within a regional ice-sheet cover 
can be identified. These include: mega-scale 
glacial lineations that are confined to, and orien- 
tated parallel with, the trough long axis; an 
absence of such lineations on intervening 
shallow banks; lateral shear moraines which 
demarcate the edge of prominent zones of 
lineations; and the presence of deformation tills 
within the troughs. 

Given the importance of ice streams and fast- 
flowing outlet glaciers to ice-sheet mass-balance 
and stability, and the current interest in the 
dynamics of the Antarctic Ice Sheet, identifi- 
cation of former ice-stream beds is important. 
Such identification also facilitates investigations 
of a range of questions related to ice-stream 
dynamics and subglacial processes that, in the 
case of contemporary ice streams, are con- 
strained by the relative inaccessibility of the 
subglacial environment. For example, do 
marine-terminating ice streams deform their 
beds and is this deformation pervasive or local- 
ized? Does streaming flow operate indepen- 
dently of bedrock lithology and if so by what 
mechanism(s)? What is the form of the 
subglacial hydrological system under ice 
streams and what is its role in fast-flow? These 
are key questions which are actively being 
pursued on contemporary ice streams in 
Antarctica (e.g. Engelhardt & Kamb 1998; 
Tulacyzk et al. 2000; Studinger et al. 2001), but 
which can also be addressed using the palaeo- 
ice stream record on formerly glacier-covered 
continental shelves. 

Overview 

This volume contains 18 papers which deal with 
various aspects of glacier-influenced sedimen- 
tation on high-latitude continental margins 
ranging from fjords through continental shelf 
and slope to the deep sea. Many of the papers 
relate specifically to one or more of the three 
topics discussed above and provide excellent 
examples of field-based investigations or more 
general discussions of these issues that draw on 
empirical data from various high-latitude, 
geographical locations. 

The first two papers consider the large-scale 
sediment architecture of Arctic continental 
margins and the controls thereon. O'Grady & 
Syvitski examine the relationship between 
glacial processes and the morphology of Arctic 
continental slopes at a regional scale. They 
apply a GIS approach to their analysis of a 
bathymetric grid of the Arctic Ocean in order to 
compare slope angle and macro-roughness, and 
they relate these results to ice-sheet dynamics. 
The authors find that in areas of convergent 
flow across continental shelves (that is where 
ice streams flow in cross-shelf bathymetric 
troughs), the continental slopes beyond the 
trough mouths have a gentler gradient than 
those slopes in areas characterized by divergent 
(slower) ice flow. The authors also highlight the 
fact that the morphology of trough-mouth fans 
is directly related to the width of the adjacent 
continental shelf such that the slope angle of the 
fan has an inverse relationship to shelf width. 
This emphasizes the control of sediment supply 
on slope morphology. 

The paper by Dowdeswell et  al .  focuses on 
the sedimentary architecture of high-latitude 
continental margins, specifically the Polar North 
Atlantic (PNA). These authors discuss the 
contrasting nature of sedimentation around the 
PNA margins and relate these data to variations 
in past ice-sheet dynamics. Significantly, they 
present new geophysical evidence in the form of 
swath bathymetric and side-scan sonar data 
from the Greenland Basin, which investigates 
the morphology of a large submarine channel 
system and associated sediment wave fields. 
This work builds on previous research utilizing 
lower resolution G L O R I A  side-scan sonar 
records from this region (Mienert et al. 1993; 
Dowdeswell et al. 1996). The authors relate the 
development of these features to the inter- 
mittent downslope flow of dense water and 
turbidity currents occasioned by sea-ice 
formation and brine rejection on the adjacent 
continental shelf and upper slope. This may 
have fundamental implications for the rate of 
bottom-water production in the Greenland Sea 
and, therefore, in the thermohaline circulation 
of the PNA. They conclude by presenting a 
simple conceptual model of glacier-influenced 
sedimentation on high-latitude continental 
margins, which summarizes the influence of ice 
sheets and sea ice on the nature and rate of 
sediment build-up. 

The following three papers each focus on the 
themes of depositional processes on trough- 
mouth fans and the mechanics of glacigenic 
submarine debris flows. The paper by Taylor e t  
a l .  investigates Late Quaternary depositional 
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processes on the two largest trough-mouth fans 
in the Polar North Atlantic, the Bear Island and 
North Sea fans. This is an important contri- 
bution because as well as discussing the nature 
and origin of glacigenic debris flows, which are 
commonly emphasized in models of trough- 
mouth fan formation (e.g. Laberg & Vorren 
1995, 2000; Dowdeswell et al. 1996; Vorren & 
Laberg 1997; King et al. 1998), it also highlights 
the role of meltwater sedimentation in fan 
formation. Using geophysical and geological 
data from the Bear Island Fan, the authors 
demonstrate that considerable areas of trough- 
mouth fans may be dominated by deposition of 
suspension sediments associated with meltwater 
release from a warm-based ice sheet, as well as 
contour-current activity. The presence of 
abundant meltwater is also proposed as a means 
of facilitating the long run-out distances 
characteristic of glacigenic debris flows (e.g. 
Elverhr et al. 1997; Vorren et al. 1998; Laberg 
& Vorren 2000; Elverhoi et al .) .  Other studies 
have also recognized the importance of hemi- 
pelagic-meltwater sedimentation to trough- 
mouth fan development during periods when 
debris flow activity has ceased (e.g. Davison & 
Stoker). However, the work of Taylor et aL  is 
significant because it shows that meltwater sedi- 
mentation operates concurrently with the 
delivery of glacigenic debris flows to other areas 
of the fan during glacial maxima. This demon- 
strates spatial variability in depositional 
processes on trough-mouth fans during times of 
maximum ice sheet extent and fan develop- 
ment, 

The theme of glacigenically-derived, sub- 
marine debris flows on high-latitude continental 
slopes is further developed in the paper by 
Elverhoi et  al .  The authors examine recent 
progress in the modelling of these muddy flows 
and the slide events that may trigger them, 
through the various stages of release, break-up, 
flow and final deposition. They argue that the 
long run-out distances that are characteristic of 
glacigenic debris flows on low gradient slopes 
are due to hydroplaning, but that this mechan- 
ism requires large volumes (>1 km 3) of 
sediment in order to be initiated. By contrast, 
for small slides and debris flows that travel only 
short distances, a visco-plastic model is appli- 
cable in which flow behaviour is determined by 
the sediment rheology. 

The final paper of this group, by Tailing et al., 
explores the subject of shear mixing and the 
transformation of submarine debris flows into 
turbidity currents. This is directly relevant to the 
sedimentary processes on glacier-influenced, 
high-latitude continental margins, in that 

glacigenic debris flows, which are a basic 
building-block of trough-mouth fans, can travel 
hundreds of kilometres along the sea floor 
without undergoing significant dilution (e.g. 
Elverhr et al. 1997; Elverhoi et  al.; Laberg & 
Vorren 2000). By contrast, in other locations, 
submarine slope failures can transform com- 
pletely into turbidity currents before exiting the 
continental slope. The authors utilize experi- 
mental data to predict rates of shear mixing for 
beds of cohesive sediment overlain by a turbu- 
lent flow. They demonstrate that shear mixing 
can initiate at relatively low velocities but that 
the addition of small amounts of mud (c. 3%) can 
significantly decrease shear mixing rates. This 
paper illustrates the potential for highly variable 
mixing rates in submarine mass-flow events 

The next four papers in the volume focus on 
the glacimarine sedimentary processes and 
deposits on high-latitude continental margins 
from a range of spatially and temporally 
contrasting settings, and they explore the wider 
implications of these results for reconstructions 
of glaciology and climate from these regions. 
Hambrey et  aL  present the results of a sedi- 
mentological investigation of late Oligocene to 
early Miocene strata obtained during recent 
offshore drilling in the southwestern Ross Sea, 
Antarctica. Sediment facies recovered in these 
drill cores indicate considerable variation in 
former glacier dynamics with alternating 
episodes of ice-proximal and ice-distal sedimen- 
tation. The lithofacies documented in these 
cores are indicative of a climate that was signifi- 
cantly warmer than that which characterizes 
Antarctica today, and one in which wet-based 
glaciers produced abundant meltwater. 

Davison & Stoker present the results of a 
sedimentological investigation of a Late Pleisto- 
cene succession recovered from a deep-water 
borehole at the base of the West Shetland 
continental slope off the northwestern United 
Kingdom. The core data are integrated with 
high-resolution seismic records and sea-bed 
imagery to provide a comprehensive picture of 
deep-water glacigenic sedimentation. These data 
indicate that the glacigenic part of the sequence 
is dominated by stacked glacigenic debris flows. 
The paper also highlights the role of meltwater 
sedimentation in the deposition of hemipelagic 
muds contemporaneous with debris-flow 
delivery (cf. Taylor et al.).  The data suggest past 
extension of ice sheets to the shelf edge in this 
region during glacial maxima and the delivery of 
large volumes of subglacial sediment to the 
continental slope. On the basis of their investi- 
gation from the Shetland slope, and the inte- 
gration of these data with onshore outcrop data 
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from mainland Scotland, the authors present a 
depositional model for glacially-influenced, 
deep-marine environments. 

Glacimarine sedimentation along a fjord- 
shelf-slope transect on the East Greenland 
continental margin forms the subject of the 
contribution by Evans et al. This paper provides 
geophysical and geological data relating to 
glacimarine processes and sediments from this 
region and links this information to the extent 
of the Late Weichselian glaciation on the East 
Greenland continental shelf. It demonstrates 
the first clear evidence from the marine record 
that the Late Weichselian ice sheet terminated 
on the middle continental shelf in this region. 
The paper also highlights the significance of 
meltwater processes in Holocene glacimarine 
sedimentation in the East Greenland fjords and, 
in conjunction with related work on this topic 
from fjords further to the south (Smith & 
Andrews 2000; 6 Cofaigh et al. 2001), indicates 
that this is a regional phenomenon. 

The theme of ice-proximal glacimarine 
sedimentation and controls thereon, and the 
relationship with glacier dynamics, is continued 
in the paper by Barrie & Conway which 
examines geophysical and geological records of 
Late Wisconsinan glacial sedimentation and 
sea-level change in two adjacent basins on the 
Pacific margin of Canada. By comparing the 
glacial and sea-level histories of the two regions, 
this study demonstrates that glacioisostatically- 
induced variations in sea level can directly influ- 
ence sedimentary processes on high-latitude 
continental shelves. 

The paper by Jaeger explores methods of 
obtaining high-resolution chronologies in 
glacimarine sediments, based on research in SE 
Alaskan fjords. In glacimarine environments, 
sedimentation rates are highest in ice-proximal 
locations such as near the grounding-lines of 
ice-shelves or within a few kilometres of tide- 
water-glacier termini. However, although these 
areas provide the highest resolution records, 
they are correspondingly the most difficult to 
access. Jaeger describes a variety of geochrono- 
logical methods that utilize the short half-life of 
234Th to measure sedimentation rates in ice- 
proximal settings. These methods are then 
applied to a series of progressively more ice- 
distal cores of glacimarine sediments from Icy 
Bay, Alaska and a high-resolution record is 
obtained for the proximal cores. The techniques 
described in this paper are applicable to most 
glacimarine environments and, hence, are of 
significance in the evaluation of seasonal and 
short-term sedimentary processes operating in 
this setting. 

The following set of four papers deal with 
glacial and glacimarine processes and sediments 
on high-latitude shelves and their relationship 
to ice-sheet dynamics. The first paper, by Powell 
& Cooper, develops a sequence-stratigraphic 
model for temperate glaciated continental 
shelves. The model is based on the integration 
of a range of geophysical and sedimentological 
data from Pleistocene continental-shelf 
successions in southern Alaska, contemporary 
Alaskan fjords, the stratigraphic record of the 
late Miocene to recent Yakataga Formation 
from the same region, and facies sequences 
from the Oligocene-Miocene Cape Roberts 
cores from McMurdo Sound, Antarctica. The 
authors define four glacial-systems tracts related 
to glacial minimum, advance, maximum and 
retreat, which can be evaluated in relation to 
changes in other external variables such as 
relative sea level. These systems tracts may also 
include glacial-erosion surfaces or their equival- 
ent conformities. The authors detail the various 
sediment types associated with these glacial- 
systems tracts and provide a model by which 
glacigenic sediment sequences on continental 
shelves may be evaluated. 

The three subsequent papers describe geo- 
physical investigations of sea-floor morphology 
on the glaciated continental shelves of Norway 
and Antarctica and discuss the implications of 
these data for ice-sheet history and dynamics. 
Ottesen et aL describe a series of spectacular 
streamlined subglacial bedforms, including 
mega-scale glacial lineations, that are aligned 
along bathymetric troughs on the mid- 
Norwegian continental shelf. Bedforms are 
confined to the troughs and are absent from the 
intervening shallow banks. These subglacial 
bedforms record the former flow of ice streams 
through these troughs to the continental-shelf 
edge during the last glacial maximum (LGM). 
The glacial geomorphological data are then used 
to test existing numerical-model predictions of 
fast-flowing ice on the Norwegian continental 
shelf during the LGM (Dowdeswell & Siegert 
1999). This paper adds to the rapidly increasing 
data on the geomorphological imprint of palaeo- 
ice streams and illustrates the potential for inte- 
grating field-based and modelling-based studies 
in order to reconstruct former ice-sheet extent 
and spatial variations in glacier dynamics. 

Rafaelsen et al. provide the first 3-dimen- 
sional seismic investigation of multiple levels of 
subglacial lineations on the SW Barents Sea 
shelf. They identify several generations of 
lineations on four distinct palaeo-surfaces and 
interpret these as reflecting former ice-sheet 
flow patterns. The lineations demonstrate 
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conclusively that warm-based, grounded glacier 
ice reached the southern part of the Bear Island 
Trough on at least four occasions during the last 
0.8 Ma. The predominant trend of the lineations 
is N-S, suggesting that ice-flow was directed 
northwards across the Barents Sea shelf. This 
contrasts with previous reconstructions from 
this region which propose westward-directed ice 
flow through the Bear Island Trough (Vorren et 
al. 1990; Vorren & Laberg 1996; Landvik et al. 
1998). Rafaelsen et al .  discuss several possible 
interpretations of these flow-sets, and suggest 
that the northward-oriented lineations record 
the latest flow events and were formed during 
deglaciation. This investigation demonstrates 
the utility of 3-dimensional industrial seismic 
data in the mapping of glacial landforms and 
reconstructing former ice-sheet dynamics. 

The final paper from this group is that of Shipp 
et al.  from the Ross Sea, Antarctica. This contri- 
bution details a geophysical and geological 
investigation of a glacially-eroded trough on the 
Ross Sea continental shelf that contained an ice 
stream. The ice stream acted as a 'conveyor belt', 
eroding and advecting sediment from the inner 
to the outer shelf where the material was then 
deposited. On the basis of sediment stratigraphy 
and glacial geomorphology, these authors sub- 
divide the former ice-stream flow path into six 
zones recording a progressive transition from a 
subglacial environment characterized by net 
erosion to one of net deposition. Mega-scale 
glacial lineations formed in sediment are inferred 
to record the highest velocities associated with 
low basal shear stresses over a saturated soft bed. 
A range of recessional landforms, including 
corrugation moraines and back-stepping ground- 
ing-zone wedges, record progressive positions of 
the ice margin during deglaciation and indicate 
that the ice margin remained grounded during 
retreat. On a regional scale, this contrasts with 
reconstructions of ice-stream break-up from 
elsewhere on the Antarctic Peninsula shelf 
( 6  Cofaigh et al. 2002) and indicates spatial 
variation in Pleistocene Antarctic ice-stream 
dynamics during deglaciation. 

Three papers deal with various aspects of 
glacimarine and glacially-related sedimentation 
in the deep-sea. Andrews & Principato address 
the question of the characteristic grain-size 
distribution of glacial and glacimarine sedi- 
ments. This paper discusses several issues that 
link the research findings and interests of 
workers in the glacimarine environment with 
those of the deep-sea palaeoceanographic 
community. The underlying rationale for this is 
the increasing emphasis on the use of specific 
sand-size fractions as indicators of iceberg- 

rafting by the palaeoceanographic community. 
The paper addresses a series of questions 
concerning the grain-size distribution of 
glacimarine sediments using data-sets from the 
Labrador Sea, East Greenland, North Iceland 
and the Ross Sea, Antarctica. These questions 
include: what is the total grain-size distribution 
of glacimarine sediments and what is their 
matrix grain-size distribution? In addition, the 
paper explores the problem of distinguishing 
glacial sources using grain-size spectra and 
differences in the grain size of glacimarine sedi- 
ments deposited on continental margins v. the 
deep sea. Based on analysis of down-core vari- 
ations of different sand-size fractions and the 
correlation between these fractions, the authors 
demonstrate that there is no consistent relation- 
ship between the sand fractions. A key impli- 
cation of this is that different interpretations of 
iceberg-rafting events might be determined 
from the same set of samples purely on the basis 
of the choice of the sand-size cut off. Further- 
more, Andrews & Prineipato point out that 
although the focus of many palaeoceanographic 
investigations is on the sand-size fraction, in 
fact the silt and clay fraction dominates in the 
total ice-proximal sediment spectra. The paper 
discusses many key questions relating to the 
recognition of ice-rafted debris and the identifi- 
cation of iceberg-rafting events in deep-sea 
sediments and contains much of relevance to 
both the glacimarine and palaeoceanographic 
communities. 

The paper by () Cofaigh et  al .  details the 
contrasting styles of sediment reworking around 
the continental margins of the Norwegian- 
Greenland Sea. It is based on detailed litho- 
facies analysis of sediment cores, placed in 
context by accompanying geophysical records. 
Sediment reworking in the form of mass flow, 
bottom- and contour-current activity and 
bioturbation is widespread across the region, 
but is spatially variable in style. This spatial vari- 
ability reflects variations in past ice-sheet 
dynamics. The authors highlight the impli- 
cations of the widespread nature of sediment 
reworking for palaeoceanographic investi- 
gations in the Norwegian-Greenland Sea where 
<7% of sediment delivery since the last glacia- 
tion is derived from pelagic and hemipelagic 
sources. Areas of high sedimentation in this 
region are characterized by extensive rework- 
ing. Hence, sediment reworking is likely to be a 
significant problem where continuous, high- 
resolution records of hemipelagic and pelagic 
sedimentation are required and attempts are 
made to correlate with other high-resolution 
proxies such as ice cores at sub-millennial scales. 
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Wilson & Austin provide an investigation of 
millennial and sub-millenial scale variability in 
sediment colour in marine sediment cores from 
the Barra Fan, off NW Scotland, and they 
discuss the implications of these data for Late 
Pleistocene British Ice-Sheet dynamics. Sedi- 
ment  colour has not commonly been used in 
investigations of high-lati tude, cont inental  
margin records to date. This technique uses 
changes in lightness and reflectance to provide 
quantitative estimates of down-core variations 
in calcium carbonate and clay content. Inter- 
stadials are carbonate-rich/clay-poor (higher 
lightness and reflectivity) while stadials are 
carbonate-poor/clay-rich (lower lightness and 
reflectivity). The combined use of sediment  
colour with other proxy data indicates a shift in 
the response of the British Ice Sheet to external 
climate forcing before and after 30 ka BP. Prior 
to this time, strong Dansgaard/Oeschger cyclic- 
ity dominates the record, while after 30 ka BP 
lower amplitude but higher frequency variabil- 
ity characterizes the record as the ice sheet 
reached its maximum extent. These authors 
highlight the potential difficulties of correlating 
millennial-scale IRD events when IRD is 
derived from different ice sheets. 

The final paper in the volume by Woodward 
et aL describes the results of an investigation 
of glacier-surge periodicity in East Greenland 
using trace meta l  analysis f rom mar ine  
sediment  cores. Two peaks in Molybdenum in 
sediment  cores recovered from the Noret Inlet 
in the Mesters Vig area, East Greenland,  are 
in te rp re ted  to record surge- te rmina t ion  
events. Mo is not found in the geology of the 
Nore t  Inlet  ca tchment  area, however ,  it is 
found in the neighbouring Mesters Vig Inlet. 
The Mo peaks are inferred to be the result of 
the release of sediment-rich meltwater  from 
Ostre Gletscher, a large surge-type glacier that 
drains into Mesters Vig Inlet, at surge-termin- 
ation. The mel twate r  p lumes subsequent ly  
en te red  Nore t  Inlet  and deposi ted  Mo-rich 
sediment.  A recurrence interval of approxi- 
mately 400 years for surge activity is suggested 
by these data. 

The editors would like to thank the participants at the 
Geological Society of London meeting on 'Glacier- 
influenced sedimentation on high-latitude continental 
margins: modern and ancient' held in the School of 
Geographical Sciences, University of Bristol, in 
March 2001. We also thank the staff of the Geological 
Society Publishing House for their assistance in 
producing this volume. We are grateful to the referees 
who gave their time to review the papers published 
here. Finally, we acknowledge the support of the 
conference sponsors, LASMO and BP AMOCO. 
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