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Profiles of temperature and conductivity were made along a
transect of 13 sampling sites in Lake Bonney (figure 1) during
November 1990 and January 1991. Measurements were made
with a SeaBird SBE25 Sealogger designed for through-ice sam-
pling and fitted with both finestructure and microstructure
temperature and conductivity sensors. An example of a tran-
sect made in January is presented here for raw temperature and
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Figure 1. Map of Lake Bonney showing sampling locations and
proximity to surrounding glaciers.

conductivity finestructure (figures 2 and 3). The transect re-
veals differences and similarities between the two basins of
Lake Bonney and suggests possible mechanisms for circula-
tions within and between basins.

The transect extends from a point approximately 50 meters
from the face of the Taylor Glacier in the west lobe (site W5),
through the narrows separating the two basins, and finishes
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Figure 2. Temperature profiles along a west-east transect, Lake Bonney, 12-13 January 1991. All depths are relative to the free water surface.
Each profile is drawn at the sampling site where it was measured. The lake bottom is also shown. (m denotes meters.)
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Figure 3. In situ conductivity (in siemens/meter), unadjusted for temperature, along the west-east transect. The decrease in conductivity
in the bottom waters of the east lobe is probably a temperature effect, as chemical analyses show no decrease in salt concentration with
depth. (m denotes meters.)

near the eastern end of the east lobe (site E50) (see figure 1).
The temperature and conductivity profiles in figures 2 and 3
are superimposed on a longitudinal profile of the lake bed.
Maximum water depths exceed 40 meters in the west lobe
(W20) and 38 meters in the east lobe (E10). These depths are
greater than those measured by Angino, Armitage, and Tash
in 1964 and Hendy et al. in 1977, none of which exceeded 35
meters.

Temperature profiles show evidence of the large volume of
meltwater inflow that occurred in December 1990. This can be
seen as a 1 °C step of approximately 1-meter depth overlying
all profiles. The transition from the step to the underlying pro-
file becomes smoother from west to east, indicating that the
freshwater inflow under the ice probably occurred within the
top meter of water below the ice, with the main sources being
the Taylor and Rhone Glaciers in the west lobe. A counter-flow
from east to west probably exists at greater depths in the nar-
rows as indicated by the interleaving of warmer (from the east
lobe) and colder (from the west lobe) layers in the profiles from
Nb, N15, N21, and N30.

Exchange between basins below the level of the sill in the
narrows is probably negligible. This is reflected in the conduc-
tivity profiles showing a very sharp salt gradient in the west
lobe. This gradient is not transferred to the east lobe but is cut
off below 12 meters, with a transition step from 12 meters to
16 meters appearing in all east lobe conductivity profiles.

Finally, interleaving and inversions are evident in tempera-
ture and conductivity profiles next to the submerged face of
the Taylor Glacier (W5). These structures are rapidly smoothed
with distance from the glacier (W10, W20) and are typical of
the layering that accompanies thermohaline convection. In this
case, the convection is driven by melting at the face of the
glacier that is submerged in a strong salinity gradient. It is
possible that the melting process at the glacier face drives a
weak convective circulation that extends throughout much of
the west lobe below the level of the sill that separates East and
West Lobes (cf. Ivey and Corcos 1982).
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