
Table 2. Marine geologic sample stations, R/V Polar Duke cruise 90-7 (continued)

Location	 Station	Latitude (S)	Longitude (W)	Depth	Sample type 
Gore Length

(in centimeters)

67

25

822,86
150

304,86
27,67

275

664,17

62
63
64
65
66
67
68
69
70
71
72
73
74
75

Hughes Bay
(revisited)	 76

67° 14.28'
67° 13.02'
67° 13.01'
67° 11.97'
67° 11.10'
67° 19.86'
67° 19.87'
67° 17.29'
67° 15.00'
67° 12.46'
67° 12.55'
67° 09.99'
67° 08.39'
67° 08.40'

64° 16.09'

66° 48.28'
66° 46.53'
66° 46.59'
66° 45.17'
66° 39.23'
66° 28.21'
66° 28.16'
66° 30.12'
66° 32.26'
66° 53.21'
66° 53.29'
66° 50.00'
66° 47.97'
66° 47.81'

61° 03.51'

210	 SMG
195	 SMG
200	 GC
220	 SMG
620	 SMG
590	 SMG
590	 GC
540	 SMG
501	 SMG
660	 Pc,Tc
655	 KC
803	 PC,TC
640	 Pc,Tc
644	 KG

515	 PC,TC

a SMG denotes Smith McIntyre grab; PG denotes piston core; GC denotes gravity core; TG denotes trigger core (for piston core); and KG denotes
Kasten core.
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Circulation and bathymetry
of Lapeyrère Bay, Anvers Island
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This study was initiated as part of a regional investigation on
the circulation and depositional environment of fjords and bays
along the western side of the Antarctic Peninsula (Domack 1988;
Domack, Burley, and Williams 1989; Domack 1990). Studies
within Lapeyrère Bay were conducted to define the relative role
of meltwater input, estuarine circulation, and bathymetry upon
sedimentation. Previous studies by Griffith and Anderson
(1989) suggested that input of terrigenous sediment into La-
peyrere Bay was relatively high because of the arenaceous char-

acter of bottom sediments. Subsequently, this was confirmed
(Domack et al. 1989) by the quantitative analyses of sediment
texture and composition. The question that needed to be an-
swered was whether the sediment characteristics reflect glacial
meltwater and terrigenous input (climatic control) or whether
iceberg rafting and a combination of fjord geometry and bath-
ymetry could explain the sediment characteristics.

We visited Lapeyrere Bay twice during the 1987-1988 austral
summer aboard the WV Polar Duke. Our sampling was con-
ducted once in late December and once in late January to ob-
serve the processes of meltwater input during the peak of the
summer melt season, as it exists in this subpolar to polar cli-
matic setting. Oceanographic data, continuous bottom profiles,
and water samples were collected within the bay as illustrated
in figure 1. Information on sampling instrumentation, station
location, and data processing can be found in Domack (1988)
and Domack and Williams (1990).

The bathymetric compilation illustrates that Lapeyrere Bay is
marked by a single, deep submarine valley which extends from
the head, the front of Illion Glacier, to the mouth, Dallman Bay.
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Figure 1. Bathymetric chart of Lapeyrere Bay, with contour intervals of 100 meters. Cast station locations for December 1987 (circles) and
January 1988 (dots) are shown. Zodiac casts were taken manually from a zodiac raft.

A single low relief sill (<60 meters) is present about one-sixth
of the distance from the head of the fjord. The revised bathy-
metry benefitted from several continuous bottom profiles that
improved the resolution of the bottom topography over pre-
vious interpretations (Griffith and Anderson 1989). Lapeyrère
Bay has a length to width ratio of 7:1 and, therefore, is one of
the more linear bay systems along the Palmer Archipelago and
Peninsula. This means that meltwater input, if significant,
should produce recognizable salinity gradients in both the ver-
tical and horizontal dimensions, particularly in the head re-
gions of the fjord. Oceanographic data collected in December
1987 demonstrated a relatively low salinity surface layer (31.8-
33.75 parts per thousand) in the upper 10 meters. The bay was
essentially free of brash and loose pack ice at this time and a
horizontal salinity gradient within the surface layer was not
observed (figure 2). The salinity minimum at the surface ac-
tually corresponds to the juncture with a small bay on the
northwest side rather than the head of Lapeyrère Bay or Illion
Glacier (figures 1 and 2). The iso-halines actually parallel the
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sea surface with a minor upwelling (?) between stations 1 and
3 (figure 2). This pattern is more characteristic of a low salinity
layer produced by a sea-ice melting rather than a point source
of glacial meltwater at the head of the fjord. Hence, during
December meltwater input from Illion Glacier was not exerting
a strong control upon surface layer characteristics and estuar-
me-type circulation was not well developed.

The surface layer in January was more dilute especially as
observed near the head of Lapeyrere Bay (figure 3). There is
some indication of melt effects associated with the terminus
region of Illion Glacier as shown by the down-warped isoha-
lines in the ice-proximal region (figure 2). A decrease in salinity
is also associated with the axis of the fjord side bay, as was
observed in December. The salinity (density) structure indi-
cates that some type of estuarine flow is present as the isoha-
lines rise to the surface with increasing distance down-fjord
(figure 2). Yet calculations show that all of the decrease in
salinity in the surface layer from December to January (about
1.0 part per thousand) could easily be produced by the melting
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Figure 2. Salinity contour diagrams for the upper 100 meters (m)
of the water column on 28 December 1987 and 21 January 1988
demonstrate the progressive development of estuarine surface
layer from December to January indicating addition of fresh water.
Also, note pronounced downwarping of isohalines adjacent to the
glacier terminus in January indicating significant melt associated
with the glacier front. (km denotes kilometer.)

of icebergs and loose pack ice (Dixon 1991). The salinity mini-
mum is about 31.6 parts per thousand, which is still quite high
for most subpolar fjords, but somewhat greater than the lowest
salinity observed in antarctic polar fjords, i.e., Ellis Fjord (Gal-
lagher and Burton 1988). This suggests that the meltwater input
is not volumetrically large or that there is very rapid mixing
between the surface layer and the underlying saline water. La-
peyrere Bay is very deep and is essentially unsilled so there is
no limit to the amount of deep saline water that could be ex-
changed with Dallman Bay.

In January 1988 the head of Lapeyrere Bay was found to be
filled with loose ice that had been blown in the fjord by winds.
This is a common feature for Lapeyrere Bay as demonstrated
by review of Landsat images taken over the last 12 years and
observations made in the field during the 1990-1991 austral
summer season. Under these conditions the head of the fjord
acts as a trap for icebergs, the melting of which leads to pref -
erential input of ice-rafted debris. When this input is combined
with normal ice rafting, caused by calving line processes, much
sediment is introduced into the water column near the fjord
head. Lateral spreading of the finer sand and mud particles
down-fjord would produce a gradual decrease in the sand con-
tent of bottom sediments in this direction (Domack et al. 1989).
The unsilled bottom topography would also allow for the effi-

cient dispersal of sediment via dilute gravity flows along the
entire axis of the fjord bottom.

Observations of suspended particulate matter within the
water column demonstrated maximum concentrations within
the surface layer of the mid-fjord region (Dixon 1991). The par-
ticulates were entirely biogenic in character, being composed
of long diatom chains and individual frustules. Vertical settling
of the fine biogenic material would contribute organic carbon
and opaline silica to the bottom sediments. The dilution of these
biogenic components by terrigenous sediment would increase
with proximity to the ice front because of the factors mentioned
above.

In conclusion, we found evidence for a change in the salinity
structure of Lapeyrere Bay during the peak of the melt season.
The salinity decrease during the summer season could be ex-
plained by iceberg and drift-ice melt rather than input of sur-
face (glacial) meltwater at the glacier terminus. Initial modifi-
cation of the salinity structure first appears adjacent to a small
side bay. Meltwater input from the glacier complex in the side
bay simply may reflect the localized and small character of the
glaciers. Direct input of surface melt from the Illion Glacier may
be delayed as initial melt percolates and refreezes (as super-
imposed ice) within the thick and cold firn layers. In the ab-
sence of strong estuarine circulation, intertidal zone, warm
temperatures and in the presence of abundant floating ice the
dissipation and remediation of an oil spill within Lapeyrere
Bay or similar fjords would be an extremely long and difficult
process. The environmental impacts could be expected to be
far greater than comparable spills under more temperate fjord
conditions (Dixon 1991).

This study was supported by the National Science Founda-
tion Research in Undergraduate Institutions program as ad-
ministered by the Division of Polar Programs (DPP 86-13565).
We are grateful to the crew of the RIV Polar Duke and for the
help we received from scientists of Rice University (John An-
derson) and Ohio State University, Byrd Polar Research Center
(Scott Ishman).
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Figure 3. Upper 100 meters of December conductivity-temperature-depth cast 1. Parameters of temperature, salinity and beam attenuation
coefficient are indicated by T, S and C, respectively. Salinity at the same location in January (cast 2) is superimposed with a dashed line,
to show slight dilution of the surface layer. Salinities in the upper 20 meters (m) are up to 1 part per thousand (ppt) lower in January.
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