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Metridia gerlachei is, in terms of both abundance and biomass,
one of the most important copepod species endemic to the
southern ocean. It can be especially abundant in coastal regions
where, together with Ca/anoides acutus, Euchaeta antarctica, and
Calanus propinquus, it may account for as much as 90 percent
of the total zooplankton biomass caught on 30-micron mesh
(Hopkins 1985a; Hopkins and Torres 1988). The species is ap-
parently omnivorous (Hopkins 1985b), although there are few
quantitative measurements of its feeding rate, either as an
herbivore (Schnack 1985; Schnack et al. 1985) or as a carnivore
(Huntley and Lopez, Antarctic Journal, this issue). Its life cycle
is not well understood; unlike herbivorous antarctic copepod
species such as Calanoides acutus or Rhincalanus gigas, it does
not appear to undergo an ontogenetic seasonal vertical migra-
tion (Atkinson and Peck 1988).

Our zooplankton collections during the 1986-1987 RACER
(Research on Antarctic Coastal Ecosystem Rates) program,
having been distributed over a 4-month period from December
through March in a 25,000 square kilometer area of the western
Bransfield Strait, provided an excellent opportunity to study
the spatial and temporal variability of Metridia gerlachei pop-
ulations in a coastal environment well characterized in terms
of other physical, chemical, and biological variations (Huntley
et al. in press). Our initial assumption was that the M. gerlachei
population in this area would be univoltine and that, as for
Calanoides acutus or larval Euphausia superba (Huntley and Es-
critor in press; Huntley and Brinton in press), an analysis of
stage-frequency distributions through time might yield plau-
sible estimates of in situ development rates. We restricted our
analysis of stage-frequency distributions to stations visited during
the 24-station "slow grid," where samples were collected in

two equal strata to a depth of 200 meters, because M. gerlachei
is thought to be a strong diel vertical migrator (Mackintosh
1937), and might not have been adequately represented in our
0-40 meter "fast grid" zooplankton samples.

Copepodite stages were identified and counted in each sam-
ple following the same procedure we used for Calanoides acutus
(Huntley and Escritor in press). Unlike C. acutus, however,
copepodite stages IV and V (CIV, CV) of M. gerlachei cannot
be identified using gross morphological characters such as the
number of pleopods and/or the number of urosomal segments.
We chose to identify CIV and CV by length measurements
because the alternative, detailed microscopic examination of
individual appendages, would have been impractical.

A total of approximately 10,000 individual length measure-
ments were made (50 individuals in each of 200 samples). At
a given station, data for both depth strata were combined,
yielding a bimodal frequency distribution based on approxi-
mately 100 individuals. We used statistical techniques to infer
the most probable combination of two unimodal distributions
by iteratively decomposing the raw data in the suspended area
of overlap until we found the combination which gave the best
fit to a normal distribution for both distributions using the C-
test (Sokal and Rohlf 1981).

For each cruise period, cluster analysis was performed on
the standardized unimodal stage-frequency distributions for
each copepodite stage using Pearson's product-moment cor-
relation coefficient; this analysis was performed using SYSTAT
(Wilkinson 1989). The number of clusters formed by this method
ranged from two to four. The mean length of CIV and CV
copepodites in each cluster during each 1-month cruise period
is shown in the table. Stations linked by cluster analysis were
also geographically coherent (figures 1 and 2).

The largest copepodites were always found associated with
waters of the northern Gerlache Strait. In December, size de-
creased from east to west, but during the next 3 months, there
was a clear diminution in size from south (Gerlache Strait) to
north (Drake Passage). This reflects the general pattern ob-
served in the distribution of chlorophyll, primary productivity
(Holm-Hansen and Mitchell in press), and in the abundance
of Calanoides acutus (Huntley and Escritor in press), larval Eu-
phausia crystallorophias (Brinton in press) and larval Euphausia
superba (Huntley and Brinton in press).

It is tempting to suggest that there might have been a direct
relationship between copepodite size and contemporaneous
distributions of chlorophyll, for example. At all locations, how-
ever, the largest copepodites of both stages tended to occur in
January, following by 1 month the seasonal peak of the annual
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Metridla gerlachel: mean cephalothorax length (millimeters) of
CIV and CV copepodite clusters at monthly intervals during the

study. (See figures 1 and 2 for geographical location of the
clusters.)

Mean cephalothorax length
Cluster	Dec	Jan	Feb	Mar

CIV:
1.38	1.40

II	 1.43	1.50
III	 1.47	1.68
IV	_a	 1.77

CV:
1.71	1.63

II	 1.75	1.89
Ill	 1.78	2.01
IV	 -	2.08

a Not applicable.
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Figure 1. CIV copepodites of Metridla gerlachel: Geographical dis-
tribution of clusters at monthly Intervals from December 1986 through
March 1987. The number of the cluster corresponds to the rank-
ing of size of copepodites (e.g., Cluster I are shortest, Cluster IV
longest).
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Figure 2. CV copepodites of Metridia gerlachei: Geographical dis-
tribution of clusters at monthly intervals from December 1986 through
March 1987.

phytoplankton bloom. Our attempts to evaluate in situ devel-
opment rates by analysis of stage-frequency distributions did
not yield clear results. Throughout the 4-month study period,
most stations tended to have populations dominated by CIII
and CIV copepodites. This result is similar to that previously
observed in Prydz Bay in January (Zmijewska 1983) and in the
Bransfield Strait in January (Zmijewska 1985). The persistence
of this age structure for a 4-month period suggests a stable
age distribution, which in turn suggests the possibility of a
continuous reproduction, at least for a good portion of the
spring and summer. The significant diminution in both adult
males and females by March indicates, however, that repro-
duction may have been much reduced with the approach of
winter.

We conclude that the size of Metridia gerlachei and, by in-
ference, its growth rate, was strongly influenced by ambient
food conditions. By contrast to the presumed herbivorous co-
pepod, Calanoides acutus, M. gerlachei appears to have a very
long reproductive period.
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RACER: Larval abundance
and development rates of

Thysanoessa macrura
G.O. Sars, 1885,

during 1986-1987 austral summer
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Thysanoessa macrura is the most regularly distributed eu-
phausiid in antarctic waters, sometimes exceeding Euphausia
superba in number (Kittel and Stepnik 1983; Sebutal Pires 1986).
All stages are found in open water, but only postlarvae and
adults occur under pack ice (Daly and Macaulay 1988). Larvae
of T. macrura appear early in the season (Hempel and Hempel
1982); a developmental ascent has been described for T. macrura
(Makarov 1979) which is similar to that of F. superba (Marr
1962). Calyptopis 1 larvae are the first stage to appear in the
photic zone (Makarov 1982).

The RACER (Research on Antarctic Coastal Ecosystem Rates)
pilot investigation was performed at the western end of the
Bransfield Strait near the Antarctic Peninsula (Huntley et al.
1987).

Net tows and basic physical and chemical observations were
conducted throughout the 100 x 250 kilometer study region
during eight cruises between 15 December 1986 and 31 March
1987. A monthly 4.5-day "fast grid" for synoptic studies at 69
stations was followed by an 8-day "slow grid" with extensive
work at 15-20 stations, evenly distributed over the same grid.
At each of these stations, oblique net tows using a 1-meter-

diameter ringnet equipped with a double messenger opening/
closing net (Ocean Instruments release device) was used to
sample depth intervals of 0-100 meters and 100-200 meters
simultaneously. Mesh size was 333 microns. Sampling was
done without regard to time of day. The duration of darkness
varied from about 3 hours in December to about 10 hours in
March. The volume of water filtered was measured with TSK
flow meters. Samples were preserved in buffered formalin for
laboratory analysis.

The RACER pilot investigation with its unique sequential
surveys of a 25,000 square kilometer station-grid over a period
of 4 months make possible the direct investigation of the de-
velopmental rate of T. macrura.

All T. macrura were identified and enumerated from samples
collected as described above. Abundances (individuals per 1,000
cubic meter) were calculated based on flow meter readings.
Specimens were measured to the nearest millimeter from the
tip of the rostrum to the tip of the telson and classified to
maturity stage (nauplii, metanauplii, calytopis 1-3, furcilia 1-
6, juveniles and adults). For postlarval organisms of about 9-
13 millimeters the term "juveniles" is used. Animals larger
than 14 millimeters, roughly the onset of maturity, were sexed.

T. macrura was found at all stations and at all depths (to
2,700 meters) during the sampling period. In only 6 percent
of 202 analyzed samples of the slow grid stations were no T.
macrura found.

Larvae of T. macrura were consistently most abundant in the
upper 100 meters (Mann Whitney U-Test, P<0.05 percent);
there was no significant diel variation in larval abundance in
either depth stratum (Mann Whitney U-Test, P<0.05 percent).

T. macrura calyptopis and furcilia 1 (C1-C3 and Fl) stages
were already abundant at the beginning of the study in late
December. Even though larvae were found at all stations, the
abundance varied over three orders of magnitude with highest
numbers of up to 5,000 individuals per 1,000 cubic meters in
the Gerlache Strait. Lowest abundances were found in the
waters of the Drake Passage (80 individuals per 1,000 cubic
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