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Figure 3. Distribution of chlorophyll a (V), rates of primary production determined with in situ Incubations (.), and attenuation of solar
radiation (---) in the upper 50 meters of the water column at station A during each time period that the station was occupied. A: station
A-i 13, 14 December, mean Incident PAR during 6.4 hour Incubation period was 1,298 mlcroEinsteins per square meter per second. Light
attenuation curve was done at 0900. B: station A-202, 19 December, mean incident PAR during 9.1 hour incubation period was 1,868
mlcroEinsteins per square meter per second. Light attenuation curve done at 0610. C: Station A-301, 25 December, mean Incident PAR
during 7.0 hour incubation period was 1,779 microEinsteins per square meter per second. Light attenuation curve done at 0900.

RACER: Predominance of
cryptomonads

and diatoms in the Gerlache Strait
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High-chlorophyll concentrations characterize waters of the
Gerlache and Bransfield Straits in spring and summer in what
seem to be recurrent blooms. Diatoms and prymnesiophytes are
well-known components of these coastal blooms. Recently it has
been suggested that a prasinophyte such as Pyramimonas was an
abundant component of the nanoplankton fraction (less than 20
micrometers) during the bloom of 1986-1987 in this area (Bird and
Karl 1991). In this paper we report a widespread distribution of
cryptomonads, in addition to diatoms, in December 1991 in areas
where pigment concentration in the mixed layer reached up to 10
milligrams chlorophyll a (chl-a) per cubic meter.

Accessory photosynthetic pigments can be used as a first ap-
proximation to identify phytoplankton taxa. Carotenoids such as
peridinin and fucoxanthin are characteristic of diatoms and most
dinoflagellates, while fucoxanthin derivatives (i.e., 19'hexanoyl-
xy-fucoxanthin) are present in prymnesiophytes and some di-

rioflagellates. Alloxanthin characterizes cryptomonads while
zeaxanthin is found in cyanobacteria and prochiorophytes.

Samples from the water column were taken on board the R/V
Polar Duke from 9 December 1991 to 4 January 1992. Samples
were collected with Niskin bottles attached to a rosette. Imme-
diately after collection, samples were filtered onto 47-millimeter
glass-fiber fillers and stored in liquid nitrogen until analysis.
Pigments were analyzed by high-performance liquid chromatog-
raphy using a gradient system and a reverse-phase C-18 column.
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Figure 1. Chromatogram of 5-meter sample at St. FC42 (Brody at
al., this issue). Pigment identification: (1) chlorophylls c1 +c2 , (2)
fucoxanthln, (3) diadinoxanthin, (4) chlorophyll b, (5) chlorophyll
a, (6) 0-carotene.

Pigments were detected at 440 nanometers and quantified by
injection of standards of known concentration.

Two distinct phytoplankton assemblages were found in the
Gerlache Strait based on pigment composition and distribution.
Dominance of chlorophylls c1 +c2 and a, fucoxanthin, diadino-
xanthin, and 0-carotene (figure 1) in the stations at the south end
of the Gerlache Strait indicated a dominance of diatoms. In
addition, the presence of chl-b suggests that a Pyramimonas-like
cell was also present, similar to the 1986-1987 bloom. Further
north the bloom was characterized by an abundance of
chlorophylls c2+c1 and a, alloxanthin, crocoxanthin, and alpha-
carotene (figure 2) pigments present in cryptomonads.

Although estimates of intracellular pigment concentration are
not available yet, both types of phytoplankton assemblages show
a relatively large abundance of accessory pigment with respect to
chl-a, a pattern observed in nutrient-replete and/or low-light

3.8
U)

3.4

Z
0
I—a.. 3.0
0
C/,

2.6

1992 REVIEW	 157



9

3.4
Cl)

0
>

c'J
0

x
Z 3.0
0

cr
0
C,)m

2.6

specific absorption coefficient (Brody et al. this issue), which in
addition to affecting chlorophyll estimations from remote sens-
ing (Frouin et al. this issue) and light transmission in the water
(Panouse this issue) should affect sedimentation and grazing
patterns and thus sustain very different trophic webs.

This work was supported by National Science Foundation grant
DPP 88-17635. I would like to thank the captain and crew of the'
R/V Polar Duke, and all the RACER participants for an excellent
cruise and C. Fair, M. Ferrario, and E. Sar for help during the
sampling.
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Figure 2. Chromatogram of 5-meter sample at St. FC58. Pigment
Identification: (1) chlorophyll c2+c1 2) alloxanthln, (3) crocoxanthin,
(4) chlorophyll a, and (5) 13-carotene.
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An overview of the current knowledge of phytoplankton sand-
ing stock and rates of primary production in all waters south of the
polar front in the southern ocean has shown an overall low level of
phytoplankton and growth (El-Sayed 1987) even though nutrients
are apparently never limiting (Committee to Evaluate Antarctic
Marine Ecosystem Research 1981). Despite that, high phytoplank-
ton biomass and rates of primary production occur in the coastal
areas near the Antarctic Peninsula (Holm-Hansenetal. 1987). One
of these areas, the Gerlache Strait (Holm-Hansen and Mitchell
1991), was studied as part of the Research on Antarctic Coastal
Ecosystem Rates (RACER) program. The objective was to under-
stand the mechanisms, formation, and decline of massive blooms
present in the antarctic coastal ecosystem. Results from the pilot
study in 1986-1987 showed a change in cell size distribution from
predominantly microplankton in December to predominantly
nanoplankton during the decline of the bloom (Holm-Hansen and
Mitchell 1991).

Our research was designed to address the following objec-
tives: analyze the structure of the phytoplankton population;
establish the quantitative and qualitative species composition of
the phytoplankton; determine at which period of the bloom and

under which environmental conditions resting spores develop;
and establish the utility of diatoms found in the area of the
Gerlache Strait as tracers of water masses.

Samples from the water column and surface water were made
on board the R/V Polar Duke from 9 December 1991 to 3 January'
1992. At each station samples were taken from 10-liter Niskin
bottles attached to a conductivity-temperature-depth (CTD)
rossette. Depth profile water samples were taken from 0 to 150
meters and surface samples were taken with a 35 micrometer-
mesh net. Quantitative samples were preserved in Lugol's iodine
solution while qualitative samples were preserved in buffered
formalin. Determination of species and cell number will be made
by inverted microscope counts (Utermohi 1958).

Preliminary qualitative analysis of phytoplankton net hauls
showed that, aside from relative abundances, surface species
greater than 35 micrometers were more or less similar at all
stations. Phytoplankton populations were composed not only of
diatoms, but of flagellates as well. Diatoms characteristic of both
water column and ice were observed. The most common groups
were Nitzschia, Frangilariopsis, and Nitzschiella groups. These
included mainly N.cylindrus (Grun) Hasle, N.kerquelensis (O'Meara)'
Hasle, and N.closterium (Ehrenberg) Smith. Other diatoms present'
were Chaetoceros genus including abundant species, mainly
C.socialis Lauder, C. neglectum Karsten, C.criophilum Castracane,
C.tortissimus Gran, C.constrictum Gran, and C.flexuosus Mangin.
Thalassiosira spp. were represented by T.gravida Cleve, T.scotia
Fryxell and Hoban, and T. antarctica Comber. Other species were
Probiscia alata (Brightwell) Sundstrom, Rhizosolenia truncata
Karsten, Corethron criophilum Castracane, Eucampia antarctica var.
recta (Mangin) Fryxell, and Prassad. In some stations we found
Coscinodiscus bouvet Karsten, Porosira pseudodenticulata (Husted)
Lagrerheim, and Nitzschia stellata Mangin; these have a circumpo-
lar distribution (Garrison 1991; Medlin and Hasle 1990). Typical
benthic diatoms such as Achnanthes and Cocconeis were also
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