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Table I. Location and time of stations, Eltanin Cruise 51.

Date and time (GMT)a
Sta. Latitude	Longitude	Start	Finish

	

1 4556.54'S.	173'03.18'E.	1/17 2000	1/19 0830

	

2 52 0 08.20'S.	169 0 39.89'E.	1/21 0106	1/21 1300

	

3 5403.48'S.	17324.22'E.	1/22 0259	1/23 1613

	

4 59 0 37.12'S.	17113.47'E.	1/25 1958	1/27 1655

	

5 6200.07'S.	16921.16'E.	1/28 0823	1/28 1813

	

6 66 0 17.28'S.	166 0 30.09'E.	1/30 1930	2/2 0210

	

7 7137.36'S.	17236.63'E.	2/3 1745	2/4 1714

	

8 71 0 50.18'S.	179'01.07W.	2/5 0802	2/6 1530

	

9 73 0 50.28'S.	17417.22'W.	2/7 0621	2/8 1020

	

10 76 0 03.31'S.	17840.96'W.	2/9 0645	2/10 1220

	

11 7600.93'S.	16959.18'W.	2/10 0600	2/12 1226

	

12 75 0 51.35'S.	16045.04'W.	2/12 0340	2/14 1502

	

13 77'08.83'S.	15841.93'W.	2/15 0400	2/15 1510

	

14 77°42.93'S.	160 0 02.82'W.	2/15 2033	2/16 1120

	

15 78 0 28.88'S.	164 0 18.97'W.	2/16 2231	2/18 2035

	

16 78 0 17.72'S.	17300.95'W.	2/19 0740	2/20 1420

	

17 77 0 54.95'S.	17847.60'E.	2/21 0300	2/22 0820

	

18 7710.49'S.	172 0 05.57'E.	2/22 1900	2/23 1148
19 Under way from station 18 to McMurdo Station.

aBased on time of hydrographic cast.
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Marine phytoplankton investigations carried out
during Eltanin Cruise 51 were directed toward in-
creasing our understanding of the ecology of the
primary producers and toward a better knowledge of
the dynamics of the lower trophic levels of the food
chain in the Antarctic. Such tasks are particularly
essential in a cruise whose primary objective is to
study the functional relationships and the energy flow
in the trophic levels of the antarctic marine ecosystem
(McWhinnie, 1972). In considering the dynamics of
energy transfer in the marine ecosystem, one can
reasonably begin at the primary production level.
The role of primary producers in any marine eco-
system study is, undoubtedly, central.

The investigations carried out with regard to the
ecology and productivity of the primary producers

Table 2. Activities at stations, Eltanin Cruise 51.

Station	 1	2	3	4	5	6	7	8	9 10	11 12 13 14 15	16 17 18 19 Total
STD	 1	121	2	1	1	1	1	1	1	12	1	1	1	120
Nansen	 21221	21	121	1	2	1	1	1	1	1	1	24
Niskin	 31322	42121	1	1	122	223	35
Phyto. net	 34342	435615	34225	333	74
1—mIKMWT	 62	 55734	6	537 54	62
3—rnIKMWT	 1	 1 1	 2	3 8
1—m net1	 1
0.5—rn net	 2	4	 6
Bongo	 1	6	 4	3 3 2	2	1	 3	3	 28
Butterfly	 21221	33	1	1	1	241	27	1	1	35
Menzies	 1	 2	1	1	2	1	 8
Secchi disk	 1	 2	1	1	1	1	1	1	1	1	1	1	1	14
Subm. photo.	 1	1	 1	1	1	1	1	 1	1	1	1	1	12
In situ buoy	 1	1	 1	1	1	1	1	1	1	1	1	1	1	13
WP, net	 1341455	512695	1014227	6 12	1	132
Gravity core	 1	1	3	2	1	1	1	1	1	2	1	1	16
Phieger core	 1	1	1	 1	1	2	 7
Subm. pump	 2	 1	 1	1	1	3	9Dip net	 la	 1
Air samples	 la la la	la	la la la la la	la la	la la	la	 14Skiff	 1	 1	 1	 3
Trawl (misc.)	 1	 1

aWhile under way to next station.

STD: salinity-temperature-depth sensor and recorder. Nansen: Nansen bottle. Niskin: Niskin bottle, 10- and 30-liter sizes.
Phyto. net: Phytoplankton net, 35-micron mesh. IKMWT: Isaacs-Kidd midwater trawl.
Bongo: bongo net (Brown-McGowan opening and closing net). Butterfly: Niskin sterile butterfly sampler.
Menzies: Menzies benthic trawl. Subm. photo.: submarine photometer.
WP2 net: working program 2 (UNESCO) free-fall net, 200- and 500-micron mesh. Subm. pump: submarine pump.
Air samples: filter mounted on the forward half-deck between stations.
Skiff: small boat departed from Eltanin to collect surface water films.
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(phytoplankton) during Eltanin Cruise 51 included
the following:

1. Description of the physical environment: tem-
perature, light penetration.

2. Description of the chemical environment: salin-
ity, oxygen, nutrient salts (phosphates, silicates, and
nitrates), particulate and dissolved organic carbon.

3. Biological investigation: measurement of pri-
mary production, using the in situ carbon-14 uptake
technique; estimation of the phytoplankton pigments
(chlorophyll a, b, and c, and phaeophytin); assess-
ment of the contribution of both net plankton and
nannoplankton to primary production and phyto-
plankton standing crop; quantitative study of phyto-
plankton taken in discrete water samples at the
various depths in the euphotic and disphotic zones,
using the Utermöhl method; study of the species
composition and species diversity of phytoplankton
collected in vertical plankton hauls; use of auto-
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Stations taken during Eltanin Cruise 51. Also shown: distribution
of surface chlorophyll a as measured during Cruise 51. (A. C.

is Antarctic Convergence.)

radiography technique in conjunction with primary
productivity studies.

Preliminary analysis of the data collected during
this cruise showed low chlorophyll a concentration
in the vicinity of the Polar Front (Antarctic Con-
vergence). High surface chlorophyll a values were
encountered just to the north of the Polar Front
and at stations 9, 16, 17, and 18; the former station
was in pack ice, the latter three stations were in
front of the Ross Ice Shelf (see map).

Analyses of the physical, chemical, and biological
data collected are still in progress. Taken together
with the other investigations conducted during
Eltanin Cruise 51, the synthesis of these studies
should provide us with one of the most compre-
hensive pictures so far designed of the production of
organic matter at the base of the food chain, and of
the factors which regulate production in the circum-
polar waters.

Participants in this work were Dr. Sayed Z. El-
Sayed (principal investigator) and Messrs. Roger
Fay, Dean Letzring, Thomas Mitchell, Michael
Champ, and H. Abdel-Reheim. The work was sup-
ported by National Science Foundation grant GV-
25826.
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Mixed phytoplankton communities in oceanic
waters respond in a complex way to the solar radia-
tion environment. These ocean plants do not respond
uniformly to equal amounts of energy, nor equal
numbers of quanta, of different wavelengths. Each
specie adapts in a rather unique way to the quantity
and quality of light made available to it. Hence, to
better understand photosynthesis in situ, we must
first have information on the amount and spectral
distribution of solar radiation in the euphotic zone.
With such information and a knowledge of the
species composition of the phytoplankton population,
much guidance may be had toward better under-
standing primary organic production at sea. In ad-
dition, improvements can be made in the design of
incubators for simulated in situ studies of photo-
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