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ABSTRACT: Measurements of water temperature and salinity were carried
out at 38 oceanographic stations at Admiralty Bay in the period between Decem-
ber 1978 and February 1979. The temperature at the water surface ranged from
0.18°C to 2.81°C and salinity from 16.40 to 34.16%0. Deeper water temperature de-
creased and salinity increased ranging at the bottom, at the depth of 480 m, from
—0.23°C to 26°C and from 34.51%0 to 34.57%o, respectively. The investigations
at the shore and offshore stations showed a marked effect of the run-offs from
glaciers causing a considerable decrease in salinity of the thin surface layer of
the waters. The main area of the Bay is characterized by high uniformity of
water temperature and salinity, which proves that these waters are well mixed.
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Introduction

The South Shetlands Archipelago, to which King George Island be-

longs, divides the waters of the West Winds Drift flowing from the
Bellingshausen Sea into two currents (Charitonov 1976) — one of
them flow through Drake Passage the other, much smaller, flows into
Bransfield Strait, where it mixes with a whirlpool from the Weddell Sea
flowing against the main current along Antarctic Peninsula. Admiralty
Bay is the largest inlet in King George Island — covering an area of
131.3 km? and containing 18.02 km3 of water. The waters of the Bay

*) This study was carried out within the scope of the Programme MR. II. 16.

during the Third Antarctic Expedition to the Arctowski Station, 1978/1980.
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are connected with Bransfield Strait by a wide inlet over 500 m deep
(Rakusa-Suszczewski 1980 a).

Oceanographic studies in the region of Bransfield straits were began
by Wiist (1926), then Cloves (1934) and Deacon (1937). More
recently, this region was investigated within the scope of broad scientific
programmes, e.g. The Thirteenth Soviet Antarctic Expedition (Topor-
kov 1973), F. Drake 75 (Gordon and Nowlin 1978), Polex-South
75 and 76. In all the above-mentioned investigations measurements were
carried out at the oceanographic stations situated in the open sea. The
investigations of the Admiralty Bay waters were started during the
Second Antarctic Expedition of the Polish Academy of Sciences (Dera
1978; Lauer 1978, unpubl. data — Internal Report, Institute of Meteorology
and Water Management, Maritime Department). At that time, water
samples were collected only from the board of an anchored vessel (near
the Station No. 13 — Fig. 1). During the Third Expedition a network
of oceanographic stations ranged over the whole area of the Bay. The
studies carried out had in view a thorough exploration of Admiralty
Bay treated as a region for comprehensive oceanologic and hydrobiolo-
gical research (Rakusa-Suszczewski 1980a, 1980b), including
the determination of: oxygen and biogenic salts content (Samp 1980);
PH and chlorophyll (Lipski, in prep.); organic carbon (DOC and POC)
suspended matter and some microelements content in water (Peche -
rzewski 1980, Pecherzewski, in prep.). The present study gives a
picture of the structure and variability of water temeprature and salinity
during the austral summer season 1978/1979.

2. Methods

The investigations were conducted at 38 oceanographic stations (Fig. 1,
Table I) from 21 December 1978 until February 15 1979. Some of the
stations, i.e. Nos. 1, 2, 3, and 1B were situated ashore and all the
measurements and samplings were made the shore. Stations Nos. 18, 13,
8, 5, 19 and 20 were placed along the line of section across Ad-
miralty Bay running from Ezcurra Inlet all the way down to Brans-
field Strait. The measurements were made from the board of a fishing
motorboat “DZIUNIA”, especially adapted to hydrological investigations.
Water samples were collected at the depth of 0, 25, 50, 100, 200, 400 m
and at the depth of about 10 m above the bottom using reversing batho-
meters BM-48 with attached thermometers. In December and February
parallel measurements were carried out by means of a mechanical bathy-
thermograph. Termistorthermometers were used for surface measure-
ments. In the stations ashore standard certyficated water-thermometers
were used. Salinity was determined with a laboratory salinometer (Mo-
del Plessey 6230 N). Numerical elaboration of the results was made ac-
cording to the “BALT” Programme worked out at the Institute of Me-
teorology and Water Management, Maritime Department at Gdynia.
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Table I
Geographical coordinates of oceanographic stations in Admiralty Bay
(December 1978—February 1979)
Station Depth Longitude Latitude
No (m)
1%) — 62°09.7'S 58°28.4'W
1B*) — 62 09.9 58 28.3
2%) — 62 10.2 58 30.8
3*) — 62 10.1 58 27.9
4 102 62 09.5 58 27.8
5 410 62 08.8 58 26.0
6 103 62 08.1 58243
7 80—90 62 09.3 58 29.5
8 240 62 09.0 58 29.8
9 270 62 08.7 58 30.0
10 270 62 07.4 58 26.4
10A**) —_— 62 07.5 58 24.4
10B**) — 62 07.4 58 28.2
11 32 62 05.8 58 26.7
11A*%) R 62 05.8 58 28.3
11B**) — 62 04.5 58 26.5
11C*%) — 62 05.3 58 29.6
12 220 62 05.8 58 22.7
12A*%) — 62 05.1 58 22.8
12B**) — 62 05.6 58 19.0
12C*%) 61 62 04.3 58 22.0
12D**) — 62 04.8 58 19.8
13 82—134 62 10.1 58 32.0
14 70—82 62 10.2 58 32.0
15 102—113 62 09.7 58 33.0
16 55 62 10.7 58 34.6
16A**) — 62 10.4 58 35.4
17 81 62 09.9 58 35.1
18 62—78 62 10.9 58 36.7
18A 14 62 11.2 58 37.5
19 480 62 09.8 58 24.2
19A*¥) — 62 10.5 58 26.2
19B*#*) — 62 09.5 58 20.4
20 500 62 11.7 58 22.0
20A**) — 62 11.7 58 26.6

20B**) = 62 10.6 58 18.2

*) shore station
**) only surface measurements
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Fig. 1. Positions of oceanographic stations in Admiralty Bay (December 1978 —
February 1979)

3. Results

3.1. Water temperature

'

The first measurements taken on December 21, 1978 at Ezcurra Inlet
showed that the vertical thermic structure of the waters was not much
differentiated. At the water surface the temperature ranged from 0.18
to 0.77°C. In the water-layer between the surface and depth of about
30 m, a very weakly marked thermocline with a gradient of 0.02°C/m
was observed (Fig. 2). Below that layer, down to the bottom, water tem-
perature was cooler ranging from —0.15 to 0.08° C. Between December
28—30 measurements were conducted in the deep-water regions of the
Bay. The obtained results show that there were no significant differences
in the surface water temperatures, as compared with the Ezcurra Inlet.
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Fig. 2. Vertical structure of temperature and salinity (December 1978 — February
1979)

1 — Decembker 21, 1978, 2 — January 9, 1979, 3 — January 25, 1979, 4 — Fe-
bruary 7, 1979, 5 — February 15, 1979.
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Fig. 3. Vertical structure of temperature and salinity (December 1978 — February

1979)

1 — December 21, 1978, 2 — December 29, 1978, 3 — December 30, 1978, 4 —
January 10, 1979, 5 — January 25, 1979, 6 — January 29, 1979, 7 — February 4,
1979, 8 — February, 7, 1979, 9 — February 15, 1979.
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At the water surface the temperature ranged from 0.49 to 0.81°C (Figs.
3 and 4). Some symptoms of the formation of thermocline were observed
but it reached deeper down to the depth of 40—80 m, showing, likewise,
minimal gradients in the range of 0.01—0.05° C-m—!. Below that layer
water temperature was equable ranging at the bottom from — 0.04 to
0.02° C. Measurements carried out between January 9—11, 1979 showed
at Ezcurra Inlet, a slight rise of temperature of the water masses from
the surface (1.52—2.81°C) down to the bottom (0.11—0.75°C) and
throughout Admiralty Bay from the surface (1.36—1.76° C) down to the
depth of 200 m (0.00—0.14° C). In the deep-water zone a slight fall of
the temperature was observed (Fig. 5). Surface water temperatures
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Fig. 4. Vertical structure of temperature and salinity (December 1978 — February
1979)

1 — December 30, 1978, 2 — January 11, 1979, 3 — January 25, 1979, 4 — January
29, 1979, 5 — February 15, 1§79.

showed considerable (0.6° C) daily fluctuations (measurements on January
9th and 10t at the stations Nos. 8 and 13). The measurements made on
January 15th showed that the waters of the main part of Admiralty Bay
have surface temperature little differentiated (1.2—1.4° C). A belt of
water stretching over from the Hennequin Point northward through a
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part of MacKellar Inlet to the west shores of Keller Peninsula had higher
water temperatures (1.5—2.0°C). Warmer water was also noted at
Ezcurra Inlet, whereas the regions neighbouring glaciers were, in general,
characterized by lower temperatures, ranging from 0.6 to 1.0° C (Fig. 6).

A series of measurements carried out on January 25! and 29t showed,
likewise, little thermic differentiation throughout the Bay (Fig. 7). Water
temperature ranged from 1.0°C in the middle area of the Bay up to
2.05° C at the shallow-water station No. 11, situated in the southern part
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Fig. 5. Vertical structure of temperature and salinity in Admiralty Bay on January
9—11, 1979 (cross-section Goulden Cove — Bransfield Strait)

1 — temperature, 2 — salinity.

of MacKellar Inlet. With the increasing depth to about 100 m a slight
fall of temperature was observed (Figs. 2, 3 and 4). Still downwards
water temperature was nearly uniform, ranging in the deep-water part
of the Bay from 0.03 to 0.26°C. Water temperature at the bottom of the

Eq]halclzow regions, not more than 100 m deep, ranged from 0.49 to
81° C.

In February (measurements on the 4th, 7th and 15tt) further rise of
water tempgrature was noted. The rise of temperature regards, above
all, the minimum values (Table II). Similarly as in precedent months,
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Table II

Extremal values of temperature (°C), salinity (%) and relative density (9,) in waters of Admiralty
Bay during austral summer 1978/1979

Depth (m) l?ﬁec_embre.‘ 1978 January 1979 February 1979
Temperature
0 0.18--0.80 0.60—2.81 0. 60—2 01
25 —0.13—0.68 0.86 —1.73 1.02—1.77
50 —0.12- 0.61 0.52—1.51 0.85—1.36
100 —0.06—90.52 0.41—0.81 0.59—1.03
200 —0.06—0.06 0.00—0.45 0.30—0.61
400 —0.02%) —0.20—0.27 0.12-—0.28
470— 480 0.04%) —0.23—0.26 —0.02—0. 23
Salinity -
0 33, 69~34 16 16.40-—-34.09 26.43—34.00
25 33.99—34.20 33.85--34.18 33.76—34.08
50 34.08—34.24 33.90—34.20 33.89—34.15
100 34.10—34.27 34.13—34.27 34.07—34.26
200 34.18—34.32 34.27—34.38 34.18—34.36
400 34.54*) 34.53—34.56 34.50—34.53
470—480 34.53%) 34.51—-34.57 34.53—34.56
| Relative density o
0 27.071—27.42 13.17—27.33 21.21—27.22
25 27.29—27.47 27.10—27.41 27.05—-27.33
50 27.36—27.51 27.15—27.43 27.16—27.39
100 27.39---27.54 27.40—27.51 27.32—27.50
200 27.46—27.58 27.51—27.62 27.45—27.59
400 27.76%*) 27.74—27.79 27.72—27.13
470—480 27. 74*) 27.72--27.79 27.73—27.77

*) only one measurement available

small fluctuations of temperature at different depths, were observed,
sometimes occurring repeatedly (Figs. 3 and 4). In these slightly marked
thermoclines ,temperature gradients were small, averaging 0.01-—0.10°C-
-m~—!, Between February 4—7, 1979 surface water temperature ranged
from 1.38 to 2.01° C and on the 15t from 0.89 to 1.64° C. At the bottom
of the deep -water part of the Bay the temperature ranged from —0.02
to 0.37° C. (Fig. 8). Only in the shallow zone (to the depth of 100 m)
higher temperatures were noted (0.060—0.89° C). The highest tempera-
tures were noted in the whallow areas of the southern part of MacKellar
Inlet (1.59°C) and the western edge of Gulden Cove (1.60°C). Bothy-
thermograph recordings also confirm small thermic "differentiation in
the waters of Admiralty Bay. In addition this recordings slow small
fluctuations of temperature (0.1—0.2° C), occurring mainly at the depths
from 0 to 20 m. This is associated probably with daily fluctuations of
temperature. Two series of measurements of surface water temperature
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(December 4—11, 1978 and February 21—27, 1979) carried out from
the board of the anchored vessel m/s “Antoni Garnuszewski” (position
corresponding to station No. 13) give some pictures of daily fluctuations
of temperature (Table III). During windless and sunny weather differen-

Fig. 6. Surface water temperature in Admiralty Bay on January 15, 1979.

ces of about 1°C may be observed in the course of a few hours. The
widest range of fluctuation of water temperature was noted at the shore
stations, e.g. from —1.6° C at the station No. 3 close to the Glacier of
Ecology to 5.3°C at the station No. 2 (Ezcurra Inlet) (Table IV). The
course of water temperature at station No. 1, throughout the period of
investigations, is given in Fig. 9.
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1 — temperature, 2 — salinity.
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Fig. 8. Vertical structure of temperature and salinity in Admiralty Bay on February

15, 1979 (cross-section Goulden Cove — Bransfield Strait)
1 — temperature, 2 — salinity.
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