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During the austral summer (December 1981—April 1982), the
effect of temperature and pressure on the developing eggs of
the antarctic krill, Euphausia superba, and the pressure acclima-
tion levels of the different ontogenetic stages of the krill were
investigated. All embryological studies were performed at
—0.5°C and 2°C and at pressures ranging from 1 to 250
atmospheres.

The field effort was undertaken aboard RJv Hero in Croker
Passage and Charlotte Bay in the Bransfield Strait. Krill larvae
(furcilia) at various stages and adult as well as gravid krill were
captured from krill swarms and transported alive to aquaria at
Palmer Station. A new experimental system having television
and videotaping features was used for the pressure
experiments.

Experiments on the effect of pressure on the various stages of
developing krill eggs showed that cleaving eggs are inhibited
from progressive development when exposed to high pressure
(250 atmospheres). However, gastrulation was evident on krill
eggs maintained at 40 atmospheres for 48 hours, and develop-
ment from nauplius stage I to II was observed at 100 at-
mospheres for 24 hours. We also observed formation of abnor-
mal eggs under certain hydrostatic pressure levels. At 50
atmospheres, cleaving eggs at the two- to four-cell stage re-
versed to the one-cell stage.

We have determined the time sequence of progressive de-
velopment of krill eggs, from newly spawned to hatching of
nauplius I larvae, at - 0.5°C, but we encountered significant
mortality at the onset of gastrulation at 2°C. Cleavage, blastula
formation, and the initiation of the gastrulation process do not
seem to differ significantly at these two temperatures. The aver-
age time of appearance of gastrula in the culture was 32 hours at
2°C and 35 hours at - 0.5°C (figure). However, gastrulation did
not persist as long at 2°C as at the negative temperature. This
was also true of the next embryonic stage of limb bud formation.
The mean time to reach limb bud stage at positive temperature
was 59 hours; at negative temperature, it was delayed to 76
hours. Preliminary data on survival of nauplii I and II indicate
that, at certain threshold levels of selected amino acids, these
early krill larvae exhibit healthy movement concomitant with
high survival rates. This finding suggests apparent uptake of
dissolved organic substances for energetics involving possible
synthesis of protein or lipids that may account for the larval
ascending phenomenon (George in preparation).
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Embryonic stages of developing krill eggs from spawning to hatch-
ing of naupiius I. Note the time sequence in development at - 0.5°C
and 2°C.

This research is the first to establish that krill at different
ontogenetic stages adapt differently to pressure: The nauplii
larvae showed the greatest ability to acclimate to higher levels of
pressure (210 atmospheres for nauplius I and 150 atmospheres
for nauplius II). Also, postlarval krill and immature adults ex-
hibited a higher potential for acclimation to pressure than did
adult males and gravid females. The data suggest that egg-
bearing females cannot withstand pressures exceeding 25 at-
mospheres (equivalent to 250 meters); therefore, krill cannot
spawn in depths exceeding 250 meters.
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