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To investigate the physical, chemical, and biological regimes
of drifting ice, an ice floe sampling program was carried out
from the Mikhail Somov during the U.S.-U.S.S.R. Weddell Polynya
expedition (wEPoLEx-81) (Gordon, Antarctic Journal, this issue).
Sea ice algae is often an important constituent of the pack ice
(Ackley, Buck, and Taguchi 1979; Buck and Garrison 1982;
Buinitsky 1977; Garrison and Buck 1982; Hoshiai 1977; Sullivan
and Palmisano 1982). At present, the ecology of the ice algae and
its contribution to the overall productivity are poorly under-
stood because the data set is limited. For example, the ice sam-
ples that we obtained comprise the first winter data set from
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antarctic drifting ice. We attempted to perform the most inte-
grated data analysis possible because of the unique nature of
these samples.

A total of 27 ice cores and 13 surface ice samples were taken at
11 sampling stations located between 59°21'S and 62°00'S (see
Gordon, Antarctic Journal, this issue, for ice station locations).
The ice cores were obtained using a Cold Regions Research and
Engineering Laboratory ice auger as well as a Soviet coring
device. The cores were analyzed for the following physical,
chemical, and biological parameters: (1) ice structure, (2) sali-
nity, (3) nutrients (silicate, phosphate, nitrite, and nitrate), (4)
fluorescence, (5) chlorophyll a, (6) phaeo-pigment, (7) diatom
species enumeration, and (8) bacteria. Figure 1 shows how the
cores were subdivided to provide samples for each analysis.

Twenty of the cores have been analyzed so far—either on
board ship or in the shore labs (see table). The cores measured
between 29 and 159 centimeters, with an average length of 75
centimeters. The primary physical feature is the dominance (70
percent) of frazil ice structure as opposed to congelation ice.
This substantiates previous work in the western Weddell Sea,
which also indicated that frazil ice structure is more predomi-
nant in the Antarctic than in the Arctic (Ackley et al. 1980). The
dominance of frazil ice structure indicates the importance of
dynamic activity—winds, ice deformation, and ocean con-
vection—in the formation of the ice cover.

The salinity range in the cores is 2.4 to 13.77c, with the higher
salinities usually within the upper 15 centimeters (figure 2)
(page 109). Chemical analysis of the nutrients in the ice cores
indicates that they do not follow a dilution curve. Standard
seawater ratios—for example, between phosphate and nitrate
and between nitrate and nitrite are not conserved within the
ice with regard to the nutrients. A comparison of the ice core
surface samples with samples from the adjacent surface waters,
which were obtained from conductivity-temperature-depth
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Figure 1. From left to right, this figure indicates the successive core divisions and analyses performed on each 10-centimeter ice core sample.
Fractions (e.g., one-tenth) or quantities (e.g., 170 ml) refer to portions of solid core or meltwater used in the various steps. AANII (Arctic and
Antarctic Research Institute, Leningrad), CRREL (Cold Regions Research and Engineering Laboratory), and LOGO (Lamont-Doherty Geological
Observatory) refer to the institutions where the designated samples are archived.
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Average	Percentage
Average salinity	chlorophyll a	of frazil

(%)	 (mg/m3)a	 ice
Core	 Thickness

number	 Date	 Position	 (meters)

1-22/0

2-22/0

3-24/0

4-24/0

5-26/0

6-26/0

7-29/0

8-29/0

9-1 N

10-1/N

11-1/N

12-4/N

13-4/N

14-4/N

16-8/N

17-8/N

20-1 0/N

22-1 0/N

24-11/N

26-13/N

22 Oct 81

22 Oct 81

24 Oct 81

24 Oct 81

26 Oct 81

26 Oct 81

29 Oct 81

29 Oct 81

1 Nov 81

1 Nov 81

1 Nov 81

4 Nov 81

4 Nov 81

4 Nov 81

8 Nov 81

8 Nov 81

10 Nov 81

10 Nov 81

11 Nov 81

13 Nov 81

59021.5'S
5"13.2'E

59"21.5'S
5"13.2'E

59"53.7'S
3°24.9'E

59°53.7'S
3°24.9'E

61010.7'S
3"03.9'E

61010.7'S
3°03.9'E

61

2 25.9E
6200.2S
2"25.9'E

62011.2'S
2°53.8'E

62011.2'S
2"53.8'E

62"11.2'S
2°53.8'E

62012.4'S
1003.5'E

62012.4'S
1003.5'E

62012.4'S
1003.5'E

60°57.7'S
0"43.5'E

60"57.7'S
0"43.5'E

60°39.7'S
0°37.1'E

60017.0'S
001 5.3'E

60005-1 'S
0°14.2'E

59009.1'S
0"45.6'E

Positions and averaged data for ice cores

.60
	

5.0 ± 1.3	 .58	 100

1.17	 6.5 ± 2.2	 .72	 100

.60
	

5.3 ± 2.4	 1.19

.57
	

4.5 ± 1.0	 100

1.52	 1.27	 82

o2	 4.7 ± 1.3	 .66	 85

.32	 10.7 ± 3.3	 1.42	 50

.60	 6.6 ± 3	 .15	 78

.81	 6.2 ± 2.8	 1.00	 71

.67	 4.7 ± 1.2	 1.12	 ?

.64	 4.2 ± 1.1	 2.52	 87

.69	 4.9 ± 1.4	 .35	 55

.68	 6.4 ± 2.4	 .63	 60

.68	 4.1 ± 0.71	 .20	 41

.68	 4.0 ± 0.9	 .33	 24

.68	 4.9 ± 2.2	 .16	 34

.78	 5.3 ± 0.76	 1.90	 81

.54	 5.1 ± 1.7	 .24	 100

.69	 4.9 ± 2	 .28	 57

.54	 4.9 ± 1.3	 .43	 15

a mg/m 3 = milligrams per cubic meter.

rosette samples (Gordon and Huber, Antarctic Journal, this vol-
ume), shows several interesting differences. Silicate, phos-
phate, and nitrate are found in higher concentrations in the
adjacent surface water than in the ice cores. Nitrite levels,
however, showed the opposite trend: they are two to five times
higher in the surface layer (0-20 centimeters) of the ice cores
than in the adjacent surface water.

Chlorophyll a, a measure of the viable biological material,
followed a pattern similar to that of nitrite. Chlorophyll a oc-
curred in higher concentrations (1.415 milligrams per cubic
meter), both in the surface layer of the ice cores and throughout
the core, than in the adjacent surface water (0.1 milligram per
cubic meter). The values of phaeo-pigment (degradation prod-
ucts of chlorophyll) in the cores range from 0.04 to 4.02 milli-

grams per cubic meter but do not appear to follow any pattern
within the cores.

Figure 2 shows that, as was previously found (Ackley et al.
1979), there is a general trend for meltwater fluorescence, which
is correlated with total biological material, to scale with salinity
within individual cores. Comparing the salinity and fluores-
cence values for all cores combined, however, these two param-
eters do not seem to scale when different cores are grouped.

Marra, Burckle, and Ducklow (Antarctic Journal, this issue)
have shown that diatoms are present at all sample levels in the
ice cores, but in varying concentration and condition. Most of
the valves in the surface layers are whole, whereas those in the
middle and lower portions of the cores are fragmented. This
indicates that active growth is occurring in the surface layers.
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Figure 2. A typical core profile (core 9-1/N) showing salinity (solid
line), fluorescence (dashed line), nutrients (in micromolars; SiO4,
silicate; NO2, nitrite; NO 3, nitrate; PO4, phosphate), and structure
versus depth. In upper profile, arrows indicate which scale should
be used. In the structural cartoon, circles indicate frazil ice structure
and vertical lines show congelation or columnar ice structure.

Further confirmation of this comes from K. R. Buck (personal
communication), who has identified isogametes from two pen-
nate species in cores 22-10/N, 24-11/N, and 26-13/N. The presence
of these isogametes, which are formed as part of the sexual
cycle, substantiates our belief that the diatoms are reproducing
in the surface layers of ice cores.

With the remaining seven cores we will be able to sample for
each parameter at 10-centimeter intervals, rather than integrate
several levels as we did for chlorophyll a and diatom species in
the shipboard analysis. In addition to this refinement in sam-
pling technique, we anticipate using a multivariate analysis of
all the parameters rather than a simple comparison of two
parameters.
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Zooplankton in the Weddell Sea,
October-November 1981
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Zooplankton was collected beneath the pack ice of the Wed-
dell Sea and at the ice edge during the Weddell Polynya expedi-
tion (wEP0LEx-81) (Gordon, Antarctic Journal, this issue). The
Soviet research vessel Mikhail Somov entered the ice in mid-
October near 56.5°S 5°E and penetrated as far south as 62.5°
before leaving the ice in mid-November at approximately 58°S.
To characterize the Weddell Sea zooplankton community, with
special emphasis on the distribution, abundance, biomass,
feeding habits, and reproductive state of krill, mac-
rozooplankton was collected beneath the ice and at the ice edge.

1091982 REVIEW




