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This study of the local meteorological conditions in the Ger-
lache Strait was done as part of the RACER (Research on Ant-
arctic Coastal Ecosystems and Rates) study (Huntley et al.,
Antarctic Journal, this issue). The goal was to aid in answering
the two questions posed by the RACER investigators; namely,
what physical mechanisms account for the productivity of the
Gerlache Strait, and what role mass-transport plays in deter-
mining biomass gradients there. Two weather stations were
installed, one aboard the R/V Polar Duke and the other on an
island near Lobodon Island, which we have named "RACER
Rock," pending formal acceptance of that name by the Geo-
graphic Board of Names.

Shipboard weather system. The underway system consisted of
an RM Young vane/anemometer, and Weathermeasure baro-
metric pressure, air and sea temperature, relative humidity
sensors, and three solar radiation detectors (two Eppley pyr-
anometers and a Biospherical Instruments (cosine) meter. The
wind, air temperature, and humidity sensors were mounted
atop the Ice Pilot Station at a height of 23 meters above the
waterline. Barometric pressure was measured at 7 meters above
sea level and sea temperature measured at the outflow of the
uncontaminated seawater supply to the ship's aquaria. Later,
Sea-Bird Electronics temperature and conductivity sensors were
installed in these lines as part of the underway system. The
light sensors were installed at a height of 9 meters on the
helicopter deck.

Data were acquired using a combination of Weathermeasure
signal conditioners, a Hewlett-Packard multiplexer, the ship's
SAIL system (for navigation and bottom depth data), and a
COMPAQ 286 computer. Recording interval was 10-minutes,
with a 1-minute averaging period. Daily files were stored on

disk in such a way that in case of a power failure, the most
that could be lost would be one recording interval.

Automatic weather station on "RACER Rock." A Stearns au-
tomatic weather station (Stearns and Savage 1981) was in-
stalled on "RACER Rock" (64°06'S 61°35'W) on 6 November
1989. It measures wind speed and direction, air temperature,
relative humidity and barometric pressure, and transmits data
to the ARGOS satellite link. The original plan to monitor the
mean windfield was to place the automatic weather station
near the sea level, close to the main RACER station "A" (Hunt-
ley et al., Antarctic Journal, this issue), in the central Gerlache
Strait away from obstructing terrain. To this end, Moreno Rock
(64°03.9'S 61°35.6'W) was the site of choice, but repeated at-
tempts to land there in October and early November proved
futile due to rough seas, extensive snow cover, and lack of a
suitable site for unloading heavy equipment.

"RACER Rock" is one of a group of islets between Lobodon
and Auguste Islands (DMAHC chart 6944, 1967). On the sum-
mit (17 meters), snow cover was nearly 2 meters thick in early
November, but by digging to bedrock and anchoring the au-
tomatic weather station guy wires with expansion bolts, the
station was well secured even though all snow had melted by
March (D. Karl personal communication). The site is somewhat
shadowed by Two Hummock Island (both peaks 669 meters
in altitude), 5.9 kilometers to the west. As of this writing (June
1990) the "RACER Rock" automatic weather station (number
9301), is working well, except for barometric pressure output,
which became increasingly intermittent until by December 1989,
it ceased functioning.

The windfield in the Gerlache and Bransfield Straits. Figure 1
shows a time series of the meteorological conditions from the
underway system on Polar Duke compared with that on "RACER
Rock," when they were operating simultaneously. Dates are
in universal standard time. The hour angle at "RACER Rock"
is - 61.35°, putting local apparent noon -4.1 hours from times
given in the figure. During November, Polar Duke made four
circuits of the RACER grid, designated FA through FD (Hunt-
ley et al., Antarctic Journal, this issue). Thus, conditions are not
directly comparable because Polar Duke was in the adjacent
Bransfield Strait during some of November. Nonetheless, it is
revealing to note the following: winds on "RACER Rock" were
less energetic than in the whole RACER study area; diurnal
humidity and temperature variations were much greater on
"RACER Rock," indicating a less "maritime" regime there than
over the open waters; there was a gradual rise in air and sea
temperature as the month progressed over the open water; air
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Figure 1. Time series of weather data at (A) "RACER Rock" and (B) aboard R/V Polar Duke. Vectors are oriented with north up. Sticks point

in direction to which wind is blowing. Shaded regions show times when Polar Duke was on location at station A. In B, the area between

sea and air temperature is shaded. Light shading indicates that the air temperature is lower than sea temperature. Dark shading is the

reverse (only occurred for a brief period on 18 November). Dates in universal standard time. (m/sec denotes meters per second. mB denotes

millibar.)

Extreme and mean weather condition in the Gerlache Strait in

November 1989
temperature was almost always colder than sea temperature

(there was no sea ice during the RACER study, although nu-

merous small icebergs were observed throughout the area);

reversals in wind direction were more frequently observed on

Polar Duke than on "RACER Rock" where periods of several

days of winds blowing to the southwest prevailed, especially

in December (not shown here). In both places, winds coming

off the antarctic continent brought colder, drier air.

The table is a summary of conditions during in November

starting when "RACER Rock" became operational. It must be

pointed out that the Polar Duke record is not synoptic. At sta-

tion A the ship remained on station for several days at a time

(shaded areas on figure 1). It took about 84 hours for Polar

Duke to transit the RACER grid and occupy the 33 regular

stations. During each transit, surface winds reversed at least

once. For a different perspective, I present figure 2 showing

hourly wind vectors during the third transit (13 to 19 Novem-

ber). Thinner arrows are the 3-hourly averaged vectors at

"RACER Rock." The concentration of arrows southeast of

"RACER Rock" is where the ship was on station A.

Two features of note are the stronger winds in the Bransfield

Strait compared to the Gerlache Strait and the persistently

strong winds to the southwest through the narrowest part of

the strait between Brabant Island and the Palmer Peninsula.

These conditions persisted during all four transits of the grid,

but on legs FA and FD in the Bransfield, winds were to the

1990 REVIEW

Sea Relative

Air temperature temperature humidity

uwa RR  UW RR UW RR

Minimum -4.4 -2.4 -0.42 - 44.1 38.0
Maximum 1.90 3.60 2.54 - 90.4 100.0

Mean -0.42 -0.05 0.86 - 78.6 75.6

Wind

 

Barometer Wind speed direction

UW AR UW RR UW AR

Minimum 967.6 964.2 0.1 0.0 0 288

Maximum 1008.4 1006.8 16.7 13.0 066 060

Mean 985.0 992.5 2.6 1.8 234 240

a UW denotes underway data aboard Polar Duke (hourly means).

b AR denotes "RACER Rock" data (3-hourly means).

NOTE: Means for UW only for period when AR was operating. Higher

mean barometric pressure for AR is due to shorter record when barom-

eter failed. Directions are in the sense to which winds were blowing.

Wind speed and direction are vector-averaged resultant velocities. The

mean windfield, without regard to direction is: mean wind speeds (in

meters per second)-UW = 5.6 and AR = 4.1; mean wind gusts (in

meters per second)-UW 31.4 and AR = 13.0.
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Figure 2. Near surface wind vectors during RACER leg FC (13 to 19 November 1989). Arrows point in direction to which wind is blowing.
Cruise track is dotted line, dates are at 0000 hours universal standard time. Light arrows are 3-hourly averaged vectors at "RACER Rock."
Polar Duke winds (heavy arrows) are 1-hourly averages. (m/sec meters per second.)

northeast rather than southwest. Assuming a quasi-synoptic	posite direction to the surface circulation as indicated both by
windfield over the 84-hour period of each transect, the mean	Lagrangian drifters (Niiler, Illeman, and Hu, Antarctic Journal,
wind flow over the Gerlache was moderate to the southwest,	this issue) and the calculated geostrophic flow (Amos, Jacobs,
while that over the Bransfield was stronger but varied in di-	and Hu, Antarctic Journal, this issue).
rection as low-pressure systems moved along their easterly	These results are preliminary at this writing and further
course. The mean windfield over the Gerlache was in the op-	analysis and interpretation is progressing. I thank S. Jacobs
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and J.-H. Hu for their help in monitoring the underway data;
C. Stearns and G. Weidner for building the automatic weather
station; A. Brittain, D. Hebel, B. Polkinghorn, S. Jacobs, and
C. Mather for help in deploying the automatic weather station;
and the crew of RN Polar Duke for their excellent support. This
work was supported by National Science Foundation grant
DPP 89-07287.
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This study of the hydrography of the upper waters of the
Gerlache Strait was done as part of the RACER (Research on
Antarctic Coastal Ecosystems and Rates) study (Huntley et al.,
Antarctic Journal, this issue). As with the meteorological meas-
urements (Amos, Antarctic Journal, this issue), the goal was to
aid in answering two questions posed by the RACER inves-
tigators: namely, what physical mechanisms account for the
productivity of the Gerlache Strait and what role does mass-
transport play in determining biomass gradients there. Four
series of replicate conductivity-temperature-depth (CTD) sta-
tions to 500 meters were made at the RACER grid locations
(Huntley et al., Antarctic Journal, this issue) within a period of
26 days. Each series took 84 hours to complete and will be
viewed here as quasi-synoptic. In addition, four time-series
were made at station A with CTD profiles repeated at 6-hour
intervals over the approximately 3 days on location. Crucial to
RACER is the question: as the spring phytoplankton bloom
waxes and wanes, would changes in the water-column and
circulation patterns indicate the extent that physical processes
control the bloom? We limit our discussion here to examining

the changes which occurred during the four time-series and
the dynamics during fast grid FC, the same time period used
by Amos (Antarctic Journal, this issue) to illustrate the RACER
meteorological observations. When the data are further ana-
lyzed the RACER group will attempt to integrate the interdis-
ciplinary data sets to aid in answering the questions.

A Seabird SBE-9 CTD with a high-speed ducted pumping
system, SeaTech 25-centimeter transmissometer, Biospherical
Instruments cosine-response, ambient surface-light intensity
(PAR) sensor, and General Oceanics 12 x 10 liter bottle rosette
sampler were lowered to near bottom at each fast grid station.
At station A, profiles were made to 375 meters or less. A rosette
bottle was tripped at the bottom of each cast, with the rest
tripped on the uptrace, in the upper 150 meters (for biological
sampling). Salinity determinations were made on all rosette
samples collected for in situ calibration of the CTD. Both down-
trace and uptrace CTD data were collected at a rate of 24 CTD
scans per second and recorded on 44 megabyte removable
Bernoulli cartridges, using a Data World 386 25 megahertz PC.
In all, some 200 stations were occupied and the total data set
amounted to over 200 megabytes.

Time-series at station A. The time-series relationship of waters
in the RACER area in November 1990 show the influence of
four distinct water masses (figure la). They are a fresh surface
layer which warms to above 1 °C as the month progresses, a
colder subsurface layer around 34%, probably a remnant of
"Winter Water," a high-salinity warm water (>34.6%o) found
below 300 meters in the Bransfield, and a cold (<0 °C), saline
(>34.5%o) water found at the bottom.

Within the Gerlache Strait, specifically at time-series station
A, there is evidence of each of these masses influencing the
water column, as indicated by the shape of the time-series
curve (figure ib). Toward the end of November, surface waters
at station A had warmed from <0 °C to 1.5 °C (figure ic). This
is in contrast to the situation in the late summer and spring
of 1986-1987 (Amos 1987) at the same location, when surface
temperatures reached 3 °C and the time-series curve was es-
sentially a straight line. It is interesting to note that, except for
a few hours on one day, air temperatures were always colder
than sea-surface temperatures (Amos, Antarctic Journal, this
issue), hence the temperature increase observed may be caused
by advection of warmer surface water into the Gerlache or by
local heating in a highly productive area of sluggish circulation.

We show here envelopes enclosing the extremes of sigma-
T (figure 2) and beam attenuation coefficient at 1-meter depth
intervals for the first and last of the 3-day time-series (figure
2). Beam attenuation coefficient is per meter for a 660-nano-
meter, 25-centimeter transmissometer.
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