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RACER: Larval abundance
and development rates of

Thysanoessa macrura
G.O. Sars, 1885,

during 1986-1987 austral summer

W. NORDHAUSEN and M.E. HUNTLEY

Scripps Institution of Oceanography
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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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meters). Abundances of 300-1,200 individuals per 1,000 cubic
meters were found in the Bransfield Strait with the lower num -
bers in the northwestern part of the study area.

A similar distribution was found during January, but highest
abundances of 3,700-4,600 individuals per 1,000 cubic meters
were found over a larger area now extending from the Gerlache
Strait into the southern Bransfield Strait. Abundances of 100-
1,200 individuals per 1,000 cubic meters were found in the
central Bransfield Strait again with a gradient from the north-
west to the southeast. Lowest abundances were still found at
the northern stations in the Drake Passage.

The distribution and abundance during the third slow grid
at the end of February 1986 to the beginning of March 1987
was quite different. The abundance of larvae dropped to no
more than 1,100 individuals per 1,000 cubic meter. Highest
abundances were now found in the central Bransfield Strait.
Numbers of 110-140 individuals per 1,000 cubic meters in the
Gerlache Strait were similar to the abundances in the western
and southern Bransfield Strait. Lowest numbers were found
again in the northern Bransfield Strait and in the Drake Passage
(10-50 individuals per 1,000 cubic meters).

By late March the abundances were lowest, with the highest
values in the Gerlache Strait (360 individuals per 1,000 cubic
meters). Larval abundances in the other areas were <70 in-
dividuals per 1,000 cubic meters.

The stage composition and distribution of T. macrura was
analyzed for cohorts. Each cohort was calculated from:

S=(C1x1+C2x2+ . . . F6x9)±N

where S is the mean stage and Cl. . . - F6 are abundances of
larval stages calyptopis 1 through furcilia 6 and N is the sum
of the abundance of all stages together. No multi-modality
could be observed; this suggests the occurrence of a single
spawning period (figure).

C2 and C3 as well as furcilia 1 stages dominated in Decem-
ber. Cl were also common especially in the upper 100 meters.
No eggs, nauplii, or metanauplii were found. The latest de-
velopmental stage found during this cruise was F3, of which
only a few were found in the western Bransfield Strait.

Furcilia stages, in particular F2 and F3, were most abundant
in January. It is remarkable that during January all maturity
stages from Cl to F6 were present. Cl was again more abun-
dant in the upper 100 meters. The mean stage was highest at
the stations in the northern Bransfield Strait and north of Liv-
ingston Island.

During the 26 February to 6 March survey, very few calyp-
topis stages were found; Fl and F2 were also rare. More abun-
dant were F6 and F5 stages, but F4 and F3 were also common.
The mean stage did not vary much over the sampling grid,
but the earliest stages were found in the Gerlache Strait. The
last survey (late March) was dominated by F6, while F4 and
F5 were still abundant as well as juveniles.

T. macrura developed from Cl to F6 in about 100 days. This
is roughly 20 percent faster than the development rate of E.
superba calculated by Huntley and Brinton (in press). From the
data it is possible to predict a single spawning period between
November and December 1986.

This work was accomplished with support from National
Science Foundation grant DPP 85-17269. The field work was
divided into period 1(6 December 1986 to 8 February 1987) and
period II (8 February to 6 April 1987). The RACER personnel
on board the ship included: E. Brinton, M.E. Huntley, and R.
Gartman. We thank the crew members of the R'V Polar Duke
and the ANS personnel for their expert support.

MEAN STAGE

Stage frequency distribution of Thysanoessa macrura during foursampling periods.
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