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RACER: Larval feeding ecology of three species of antarctic
fishes (hevnidonotothen larseni, Trematomus newnesi, and T.

lepidorhinus) from Gerlache Strait, Antarctica, November 1989
EDWARD A. LAMAN and VALERIE J. LOEB, Moss Landing Marine Laboratories, Moss Landing, California 95039

R
elatively few studies have investigated the feeding ecolo-
gy of antarctic larval fishes. Kellermann (1986, 1990)

reviewed the early biology and feeding habits of five species
of notothenioid fishes from the Antarctic Peninsula region
and performed a detailed analysis of the seasonal and diel
feeding habits as well as food preferences of larval Lepidono-
tothen (Nototheniops) larseni. North and Ward (1989)
described the larval feeding habits of four fish species from
South Georgia (Trematomus hansoni, Harpagifer georgianus,
Parachaen ich thys georgian us, Pseudochaen ich thys geor-
gianus). North and Ward (1990) investigated the larval feed-
ing ecology of Champsocephalus gunnari and other species
collected from Cumberland East Bay; these species are
important to the finfish industry at South Georgia. By con-
trast, a cursory literature search for feeding studies of larval
fishes from tropical and temperate regions yielded more than
3,000 references.

We present here the preliminary results from feeding
studies on larval fishes collected in Gerlache Strait during
November 1989 by the research on antarctic coastal ecosys-
tem rates (RACER) program (Huntley et al. 1990). During this
program, vertically stratified MOCNESS (multiple opening-
closing net environmental sensing system) tows were made at
stations arranged in a grid pattern across a 4,000-square-kilo-
meter (km2) survey area (see Loeb, Antarctic Journal, in this
issue). The survey was repeated at approximately 1-week
intervals for a period of 1 month. Replicated tows were made
at a time-series station (station A) located in the eastern Ger-
lache Strait during three of the weekly sampling intervals. The
feeding studies concentrate on three numerically dominant
species in the samples: Lepidonotothen larseni, Trematomus
newnesi, and T. lepidorhinus (Loeb 1992; Loeb, Antarctic Jour-
nal, in this issue). In addition to conventional feeding-habit
analysis, which involves recording feeding incidence and prey

identification, number, and volume, our studies include
aspects of larval fish nutritional condition and the ecological
role of yolk reserves. A new method will be used to evaluate
feeding success based on a combined analysis of yolk reserves
and larval condition factor as defined by various morphomet-
nc indices.

Kellermann (1990) noted long yolk resorption times
among antarctic fish larvae relative to the larvae of temperate
or boreal fish and hypothesized the importance of yolk
reserves to enable the larvae to survive extended periods of
poor food availability in the highly variable antarctic environ-
ment. Kellermann (1990) also suggested that observed differ-
ences in the incidence and size of yolk reserves of L. larseni
larvae may result from spatial and temporal variations in the
planktonic environment and early feeding success. The sam-
pling coverage of the 1989 RACER program permits an exami-
nation of variations in the rate of yolk utilization in conjunc-
tion with feeding success within Gerlache Strait over a 1-
month period.

Preliminary analyses of the yolk reserves were made
using image analysis software (Image 1.37; National Institute
of Health) applied to larval fish displayed on a Macintosh IIcx
computer screen via television microscopy. The initial mea-
surements were taken as area from a lateral view of the yolk
reserve. This was done by outlining the yolk, which is easily
visible on the screen, and employing an area-estimation func-
tion. The results for L. larseni and T. lepidorhinus are present-
ed in the table. T. newnesi is not included here because none
of the 41 larvae examined had visible yolk remains. It must be
noted that yolk utilization is a dynamic process and that all of
the larvae so far examined were obtained at station A near the
end of sampling period (19-22 November). The T. newnesi in
samples collected 3 weeks earlier had obvious, and at times
large, yolk reserves.
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Based on reported hatching length of approximately 7-8
millimeters (mm) and a growth rate of 0.08 mm per day
(Kellermann 1986, 1990), the smallest L. larseni larvae repre-
sented (table) are probably 1 week posthatch. Hatch length
and growth rates of T. lepidorhinus have not yet been report-
ed, but the smallest larvae are likely to be recently hatched.
Despite differences in age structure, it is clear that the two
species differ in their yolk-resource and -utilization character-
istics (table). The overall yolk size of the larger T. lepidorhinus
larvae was substantially greater than that of the smallest L.
larseni larvae and probably reflects differences in the original
maternal investment. T. lepidorhinus had a higher incidence
of yolk resources than L. larseni of similar length classes, sug-
gesting differences in feeding histories. The average yolk size
of L. larseni decreased with increasing fish length and may
reflect reliance on endogenous as well as exogenous nutrition
during the early growth period. By contrast, the average yolk
size of T. lepidorhinus larvae did not change significantly with
increasing larval length, suggesting retarded yolk utilization
due to early feeding by the larvae, a possibility that supports
the observations by Kellermann (1990). Differences in feeding
histories could result from different vertical and horizontal
distributions of the larvae (Loeb 1992; Loeb, Antarctic Journal,
in this issue) relative to the temporal availability and distribu-
tion of their planktonic food. This contingency will be exam-
ined once the feeding habits, yolk reserves, and nutritional
condition of larvae from all of the 1989 RACER samples have
been analyzed.

This work was supported by National Science Founda-
tion grant OPP 91-17832. Thanks go to M. Huntley, E. Brinton,
W. Nordhausen, and I. Lovett for their support and assistance
in the sample collecting and processing.
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