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Predatory feeding ecology of Euchaeta
antarctica,

a carnivorous marine copepod

J. YEN

Hawaii institute of Marine Biology
University of Hawaii at Manoa
Kaneohe, Hawaii 96744-1346

Copepod feeding behavior. Predatory zooplankton have now
been recognized as important agents for structuring planktonic
communities (Steele and Frost 1977; Zaret 1980). A prominent
macroplanktonic carnivore and biomass dominant in the south-
ern oceans (Hopkins 1985) as well as in many marine systems is
the predatory marine copepod, Euchaeta. The antarctic con-
gener, E. antarctica (7 millimeters prosome length), is equipped
with a formidable pair of feeding appendages (figure 1).
Selective feeding experiments indicated that preferred prey of

adult female E. antarctica were approximately 1,200 micrometers
in prosome length (figure 2). Similar predator-prey size rela-
tionships have been observed for other congeners of Euchaeta
(Yen 1985, in preparation). Maximum volume searched at low
prey concentration was 3.8 liters per female per day at I prey per
liter. Maximum feeding rates, achieved at approximately 15
prey of the preferred size (approximately 25 micrograms dry
weight per animal) per liter was l5 ± 1.6(s.e., n = 18) prey per
predator per day (figure 3) or 6.5 percent of the body weight
ingested per day. Adult female copepods respired 7 percent of
their ingested food per day or 0.5 percent of its body weight.
After 1 week of starvation, maximum feeding rates increased 1.6
times. To produce one fecal pellet (approximately 3-4 milli -
grams dry weight per fecal pellet, average length of 890 microm-
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Figure 2. Feeding rates of adult females of Euchaeta antarctica on
copepod prey of various sizes. E. antarctica exhibits highest feeding
rates on prey having prosome lengths of approximately 1,200
micrometers.
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Figure 1. Adult female Euchaeta sp., showing the trap formed by the
extended second maxillae and maxillipeds. Note the second
basipodal segment of the maxilliped. A. Frontal aspect. B. Lateral
aspect. Only the proximial segments of the other appendages have
been shown (from Wickstead 1962). Gauld (1966) remarked that the
maxilliped of Euchaeta is much more powerful than that on any
other copepod. ("mm" denotes "millimeter.")

Figure3. The relationship between predation rate and prey con-
centration for adult females of E. antarctica. Maximum ingestion
rate, of 15 ± 1.6 (s.e., n = 18), was achieved at approximately 15
Metridia per liter.
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eters and width of 170 micrometers estimated cylindrical vol-
ume of 19.3 microliters), approximately 1.6 copepods of the
preferred size (approximately 25 micrograms dry weight per
copepod) must be consumed. A maximum of 15 fecal pellets
produced at a gut evacuation rate of 1 pellet per hour gives the
copepod a gut volume of 290 microliters. If E. antarctica feeds at
1.6 copepods per hour, it must spend 6.6 hours per day feeding
to achieve its maximum ration. At this rate, a first estimate of the
predatory impact that E. antarctica has on the preferred prey size
class at one time of the year is a 7.7 percent prey population
removal per day. Seasonal variations in the percent removed
from a stock of prey that includes small adult copepods as well
as copepodid stages of larger copepods, plus the additional
predation pressure exerted by copepodid stages IV and V can
result in a significant impact on the population of its preferred
copepod prey. I seek to evaluate the importance of carnivory in
copepods in the transfer of organic matter in the food web of the
southern oceans and the influence of E. antarctica as a size-
selective carnivore on the prey communiy structure.

Euchaeta antarctica carry their eggs (Approximately 33 micro-
grams dry weight per egg) in an external egg sac. Clutch size
varied widely from 4 to 76 eggs per clutch and each clutch was
10-70 percent of the female body weight. Body weight of the
adult females averaged at 6 milligrams yet varied widely be-
tween 2 and 8 milligrams. Eggs, hatched in the laboratory, grew
to the copepodid I stage within 30 days without food. Eggs of
the genus Euchaetidae are lipid-rich which appears to allow
growth without feeding.

Vertical distribution of E. antarctica and other copepods in Croker
Passage, Antarctica. In Croker Passage, (65°05'S 62°50'W), I took
a series of vertically stratified samples of the zooplankton com-
munity in mid-austral summer and late austral summer to com-
pare with the distributions described by Hopkins (1985) for
early winter in the same area. Preliminary results showed that
within this vertically uniform temperature regime, there is no
evidence for vertical migration. The bulk of the population of
adult females remains at depth, between 600 and 1000 meters. In
early winter, when the light cycle is more pronounced, the
difference in the day/night distributions of E. antarctica suggests
a nocturnal ascent (Hopkins 1985). I seek an understanding of
how light cycles, food availability, and foraging strategies influ-
ence vertical migratory behavior. The extreme environment of
the Antarctic may produce unique responses in the plankton.

Two unusual features in the vertical distributions of copepods
are the lack of copepods above 100 meters and the abundance in
the deep stratum of carnivorous or omnivorous copepods con-
sisting primarily of juvenile Euchaeta and Metridia. It appears
that in areas where krill are present, few copepods are found in
the upper stratum and those copepods that are found are om-
nivorous (Metridia) or carnivorous (Euchaeta). Two factors may
contribute to this situation. Krill outcompete other small parti-
cle grazing copepods for the phytoplankton food resource
(Schnack 1985), and krill can carnivorously consume copepods,
if available (Price personal communications). In order to exam-
ine the displacement of copepods in the presence of krill, a
comparison must be made between areas with and without
krill.

This research was supported by National Science Foundation
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Finn of the University of Hawaii and M.I. Zmijevska, of the
Gdansk Oceanographic Institute of Poland.
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