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Comparisons of morphology and neritic distributions of Euphausia
crystallorophias and Euphausia superba furcilia during autumn
and winter west of the Antarctic Peninsula

Received: of furcilia stages F3–F6, with
emphasis on characteristics that distinguish them from
E. superba, based on samples collected west of the
Antarctic Peninsula during autumn and winter 2001 and
2002. During autumn most E. crystallorophias occurred
as F4s (53%) and F5s (35%), while E. superba occurred
in all furcilia stages (F1–F6). During winter, F6 was the
dominant stage (>67%) for both species. On average,
body lengths of E. crystallorophias larval stages were
significantly greater than those of E. superba. During
autumn, densities of the two species were similar (range:
0.003–11.8 m

�3) at many on-shelf stations, with lower
densities during winter. Where both species occurred,
>58% of E. crystallorophias furcilia were collected be-
tween 50 and 100 m depth, while 82% of E. superba
were shallower (25–50 m). Younger stages of E. crys-
tallorophias occurred more frequently (54% of F3s) in
water >100 m than older stages (11% of F6s). Thus,
many larval E. crystallorophias were vertically segre-
gated from E. superba, thereby reducing grazing com-
petition between the young of these morphologically
similar species.

Introduction

Euphausia crystallorophias (Holt and Tattersall 1906)
inhabits nearshore waters surrounding the Antarctic
continent where it is an important food source for upper
trophic level predators, including fishes (Hopkins 1987;

Hubold 1985), Adélie and chinstrap penguins (Emison
1968; Thomas and Green 1988; Ainley et al. 1998, 2003),



investigations take place and sampling is difficult in
nearshore Antarctic environments.

As part of the U.S. Southern Ocean GLOBEC Pro-
gram, we collected zooplankton in waters over the shelf
west of the Antarctic Peninsula on four cruises in autumn
and winter during 2001 and 2002. Larval, juvenile, and
adult stages of E. crystallorophias and E. superba co-oc-
curred at a number of locations across the shelf, espe-
cially within large bays and fjords. Because the
endopodites of the thoracopods on larval E. crystall-
orophias often are broken off in preserved net samples,
the thoracopod development method (Menshenina 1990)
could not be used to classify furcilia stages. Here we
describe stages of E. crystallorophias after F2, ascribing
them to furcilia stages F3–F6 using the terminal telson
spine nomenclature of Fraser (1936). Our intent is to
provide sufficient information on their morphology to

aid in distinguishing them from E. superba furcilia. Fi-
nally, we discuss the interactions of these two euphausiid
species in relation to their autumn and winter abun-
dances and distributions within the study area.

Materials and methods

Euphausia crystallorophias and E. superba larvae were
collected in the vicinity of Marguerite Bay off the west
coast of the Antarctic Peninsula during four cruises;
two cruises during austral autumn (23 April–6 June
2001 and 7 April–20 May 2002) aboard the R.V.
Laurence M. Gould and two cruises during austral
winter (24 July– 31 August 2001 and 31 July–18 Sep-
tember 2002) aboard the RV.I.P. Nathaniel B. Palmer
(Fig. 1). During autumn, stations were limited to one

Fig. 1 The seasonal
distribution of E.
crystallorophias and E. superba
furcilia in the vicinity of
Marguerite Bay west of the
Antarctic Peninsula.
E. crystallorophias distributions
are denoted by squares
(autumn) and triangles (winter).
E. superba distributions are
denoted by circles (autumn) and
Xs (winter). Station numbers
shown for locations of vertical
distributions in Fig. 9. Station 4
was in George VI Sound,
Station 5 was in Laubeuf Fjord,
Station 7 was in Hanusse Bay

73



location offshelf and a few locations on-shelf for
extensive net sampling and experimental rate mea-
surements. During winter, most stations were located
on the outer shelf owing to heavy ice conditions inside
Marguerite Bay. Day length ranged from 6 to 8 h
during all cruises, with light levels being lowest in May
and July. Larvae were collected with a 1-m2 MOC-
NESS net (333 lm mesh) during autumn and several
nets [1-m ring net, a 1-m Reeve Net, a 1-m2 plummet
net (Daly and Macaulay 1988), all with 333 lm mesh]
during winter depending on ice conditions. The
MOCNESS was towed obliquely over discrete depth
intervals (from 0 up to 500 m, depending on the bot-
tom depth) during autumn (n=18 in 2001; n=16 in
2002). The downward-fishing, closing plummet was
used to collect samples at four stations in sea ice during



Euphausia crystallorophias F3 The antennal scale and
flagellum are developed, with a segmented flagellum that







Euphausia superba F6 The antenna is developed with
the segmented flagellum much longer than the antennal
scale. A spine projects from the basal segment. A dorsal,
carapace keel is absent. The mandibular palp has three
to seven bristles coming from the distal segment. The
average length of the distal segment is 0.451±0.048 mm
and the width is 0.074±0.006. The eye diameter ranges
from 0.54 to 0.74 mm, with an average of 0.65 mm.
The rostrum ranges in shape from triangular to trian-
gularly round with a denticle at the apex. The thoracic
limbs are fully developed and becoming increasingly
setose. There are no variant forms of the telson.
Average total body length in autumn: 11.67 mm (7.75–
16.00 mm, n=891); in winter: 9.97 mm (7.25–15.00 mm,
n=211).

Length-frequency and spatial distributions

During autumn, length-frequencies of



throughout the upper 500 m, with a depth of maximum
abundance usually between 50 and 100 m (58% of the
population). Younger E. crystallorophias stages also

tended to occur deeper (>100 m) in the water column
than the older stages. A 54% of the F3s were below
100 m, but only 35% of the F4s, 27% of the F5s, and
11% of the F6s, respectively, were that deep. The ver-
tical distributions shown for Stations 4, 5, and 7 (Fig. 9)
are representative of other stations in the study area.
Winter vertical distributions are not available.

Fig. 9 Vertical distributions of E. crystallorophias (left panel) and
E. superba (right panel) furcilia stages F1–F6 during autumn at
three stations within the study area
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