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Certain aspects of the early
life history of krill Euphausia
superba Dana (Crustacea)

ABSTRACT: Distribution and population age structure of krill Euphausia superba
larvae is presented for four consequent years on the basis of the summer materials
from 1976 to 1979. An approximate rate of growth of krill larvae was calculated on the
basis of the above observations and the literature data on the occurrence of particular
larval stages. This allowed to determine the main period of krill breeding in particular
years. Intense breeding of krill took place from January to middle of March in summers
1976/1977 and 1977/1978, but much earlier — mid November to mid January in 1975/1976.
In summer of 1978/1979 the breeding of krill was poor till March.
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1. Introduction

Biology of Antarctic krill Euphausia superba Dana is not sufficiently
known up to now. Large differences in the size and maturity of particular
populations found in summer seasons led scientists to draw hypotheses of
two, three or even four years long life span. The place and time of breeding
and the rate of growth are of great importance. Intense British studies from
the pre-war period (Fraser 1936, Bargmann 1945) supplied the first sound
data on morphology of the particular developmental stages, and on the place
and time of their occurrence. British achievements in studies of krill biology,
continued also after the war, are summarized in an extensive monography
by Marr (1962). The same data supported valuable ideas of the life cycle
of E. superba drawn by Mackintosh (1972). In the above papers a lot
of consideration was devoted to the larval period of krill life. In the
recent years systematic studies of Antarctic waters were also started by other
countries. New data on the occurrence of eggs and larvae of E. superba
were presented by Makarov (1974), I. Hempel and G. Hempel (1978)
and by I. Hempel, G. Hempel and Baker (1979). A relatively large
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material gathered the four Polish Antarctic Expeditions in years 1976—1979
allows to add to the knowledge of larval period of krill.

Age structure and distribution of krill larvae populations in particular
seasons of investigations are presented in this paper. An approximate rate
of the larval growth was calculated on the basis of the own and available
literature data for the determination of the breeding period. This allowed
to compare the time of krill breeding in particular years and regions.

2. Material and methods

Plankton was sampled during the four consequent summer seasons:
28 January — 31 March 1976, 15 February — 17 April 1977, 19 December
1977 — 27 March 1978 and 13 December 1978 — 27 March 1979. The
following regions were sampled in the above periods: Scotia Sea and adjacent
waters — in the first and second summer, Antarctic waters around the
continent — in the third one, and Scotia Sea, Bellingshausen Sea and adjacent
waters in the fourth summer.

Various types of plankton nets were used in the first season. Clark-
-Bumpus type sampler with inlet area 0.07 m2 and mesh size 0.24 mm and
MPS type sampler with inlet area 0.5, and mesh size 0.24 mm were used
for oblique houls. Both of the above types of samplers were equiped with
flow meters. The vertical houls were made with kopenhagen net with inlet
area 0.2 m2 and mesh size 0.064 mm and with Nansen net with inlet area
0.4 m2 and mesh size 0.20 mm. The nets had no flow meters. During the
remaining seasons only vertical houls were made with kopenhagen nets
(layer 100—0 m) and Nansen net (layer below 100 m). The MPS sampler
was used only few times during the second season.

Plankton was sampled usually in three layers: 100—0 m, 250 (300)—100 m
and 500—250 (300) m. In the fourth season the layer 500—100 m was sampled
with one houl. At places shallower than 500 m a houl was done from
5—10 m above the bottom.

Our sampling is representative only for stages older than metanauplii,
as acc. to Fraser (1936) the majority of larvae in stage calyptopis 1 and
older occur above 500 m depth both during the days and nights, but nauplii
usually occur deeper.

For the quantitative comparison of larval occurrence at particular stations
sampled with various type of nets, all data were calculated per meter square
of the sea surface.

Segregation and determination of eggs and larvae from the first three
seasons were done in laboratories of the Sea Fisheries Institute, whole material
from the fourth season was elaborated on board. The species and develop-
mental stages were distinguished acc. to descriptions of John (1936), Fraser
(1936) and Mauchline and Fisher (1969). The number of eggs and krill
larvae from particular seasons of investigations are shown in Table I.
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3. Results and discussion

In summer 1975/1976 the studies were started in the region of Antarctic
Peninsula, west from South Shetland Islands, at the turn of January and
February. The largest concentrations of larvae in this region were found
beyond the shelf, in the zone of the continental slope (200—1140 ind.-m—2)
(Fig. 1). Stages calvptopis 1 dominated decisively. The number of larvae
above the shelf was considerably lower (several ind.-m—2), eggs only were
found at one of the stations (Fig. 1).

Region of the Bransfield Strait. between King George and Elephant
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Fig. 1. The distribution of krill eggs and larvae in Scotia Sea and adjacent waters in

summer season of 1976

e — eggs. n, — nauplii 2; mn — metanauplii; ¢, 3 — calyptopes 1, 2, 3; £, 53— furciliae 1, 2, 3.

Islands of South Shetlands archipelago was studied during the first ten
days of February. This is a deep shelf region, with depths 500—800 m,
and over 1600 m in one case. There were large numbers of larvae (160—
4600 ind.m—2) in stages calyptopis 1 to furcilia 2, generally with the majority
of calyptopis 2. Few individuals of furcilia 3 were caught twice. Eggs were
absent, or they occurred in relatively low numbers (up to 195 ind.m—2),
amounting to not more than 20% of the total number of eggs and larvae

(Fig. 1).
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The region of South Georgia, studied intensively in the second half of
February and from 10 March to the end of this month, was nearly lacking
the eggs and larvae. Single eggs and calyptopes 1 were found at only three
of twenty stations located over the shelf. However, over 1100 eggs per square
meter were found at one of the station located beyond the self (10 March)
(Fig. 1).

Netting for eggs and larvae in the eastern part of Scotia Sea and in
the region of South Sandwich gave negative results.

In summer of 1976/1977 during the second half of February, the krill
larvae were found at nearly all stations in the region of Antarctic Peninsula,
from Adelaida Island to South Shetland Islands. Usually the calyptopis 1
larvae were the most numerous (Fig. 2). Several times only the krill eggs
occurred in the southern part of the region. Larvae in this region show
a tendency to the more numerous occurrence close to the continental slope.

In the southern part of Scotia Sea during the first 10 days of March
eggs of E. superba ocurred. The were especially numerous (about 1800 eggs
per square meter) over the shelf in South Orkney region (Fig. 2).

In the region of South Georgia the eggs occurred sporadically and were
scarse over the shelf in March and first fortnight of April. Farther from
the island, beyond the shelf, larvae occurred in quantities of several to .
several hundreds individuals per square meter, mainly the stages of calyptopis 1
and 2 (Fig. 2).

The studies of waters surrounding the Antarctic continent were carried
out in season of 1977/1978 (Fig. 3). Regions of South Georgia, Scotia Sea
and region from Antarctic Peninsula to Ross Sea were studied from 19 De-
cember to 12 January. Neither the eggs nor the larvae of krill were found
there. However, as these studies were limited to houls in layer 0—100 m,
the results can not be considered as representative, and these stations are
not shown on the map (Fig. 3). Two stations located over the shelf on Ross
Sea, where similarily as in the next regions, houls covered the whole depth,
there was found a small number of eggs and larvae of nauplius 2, meta-
nauplius and calyptopis 1 stages (20—21 January) (Fig. 3).

Next finding of krill larvae took place during the westward cruise in the
Indian sector of Antarctic. The calyptopis 2 stages were found mainly, and
calyptopis 1 and calyptopis 3 in smaller numbers. Especially numerous were
the samples collected in March in the region of Knox Land (7510 ind.-m—2),
and ones from the region of Enderby Land (5380 ind-m—2). Both of these
stations were located beyond the shelf, in the zone of continental slope
(Fig. 3).

The region of South Georgia was studied in summer 1978/1979 at first (in
December 1978). Neither the eggs or the larvae of E. superba were found
there."However, the furciliae of Euphausia frygida Hansen were very numerous
in the region.

Moderate numbers of calyptopis 1 (maximum 510 ind-m—2) were found in
the southern part of Scotia Sea, in region of South Orkneys and eastward
from these islands (Fig. 4).

The krill eggs occurred in numbers up to 130 eggs per square meter

in the northern part of South Sandwich Islands. Eggs of E. superba were
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found also during the repeated exploration of South Georgia region (8—
13 January), numbering from below ten to 430 eggs per square meter.

In the region of Bransfield Strait (studied in period 22—31 January
and 19—25 February) krill eggs amounted to several hundreds per square
meter, there were scarse calyptopis 1—3, too. The most numerous eggs were
found close to Joinville Island (130 and 430 eggs per square meter in
January) and close to King George Island (120 and 160 eggs per square
meter in February) (Fig. 4).

On the whole vast area of Bellingshausen Sea from the Antarctic Peninsula
to Peter I Island there were neither the larvae nor the eggs of krill, except
a small region westward from Anvers Island in Palmer Archlpelago where
few eggs were found.
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Fig. 2. The distribution of krill eggs and larvae in Scotia Sea and adjacent waters in
summer season of 1977
Explanations as for Fig. 1

During the third cruise in this season, in the region of South Georgia,
in March, neither the eggs nor the larvae of krill were found. The single
eggs only, and small amounts of larvae in calyptopis stage, mainly calyptopis 2,
were found in the area from South Orkneys to the eastern part of Bransfield
Strait in this month (Fig. 4).

Analysing the geographic distribution of eggs and larvae of E. superba
during the four studied vegetation seasons from 1975/1976 to 1978/1979 it
was found that they occurred on the deep shelf or in the zone of continental



Early life history of krill

105

40

Antarctic Cirgy
== Hrcle

~

South Pole

1-10 11-100 101- >1000

O
mn @ cy (
? 20(])0 km

20

o]
(o]
-1000 indiv..m™?
e @ -
New Iea\a“d
n2 C2 /7
e

N
>y 25-27 Mar.

i

60

Fig. 3. The distribution of krill eggs and larvae in Antarctic waters around the continent

in summer season of 1977/1978
Explanations as for Fig. 1
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slope in Atlantic and Indian sectors of Antarctic. They concentrated especially
in regions of Antarctic Peninsula, eastern part of Bransfield Strait, South
Orkneys, neighbourhood of South Georgia, Knox Land and Enderby Land
(Figs. 1—4).

It is understood that within a year, with time passing, the older and
older developmental stages should dominate. The period of occurrence of
particular stages of E. superba is extremely difficult to determine, even of
for the peculiar developmental conditions in postembrional period, when
consequent stages of nauplius 1 and 2, metanauplius and calyptopis 1 migrate
from large depths, where the eggs have sunk, towards the surface (Marr
1962). P.ecently McWhinnie and Denys (1978) determined experimentally
the period between laying an egg to nauplius 1 hatching, (3—4 days), and
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Fig. 4. The distribution of krill eggs and larvae in Scotia Sea, Bellingshausen Sea and
adjacent waters in summer season of 1978/1979
Explanations as for Fig. 1

to its transformation into nauplius 2 (7—8 days) and into the metanauplius
stage (10—18 days or more). These are, unfortunately, probably the only
data on the subject, and they cover only a short period of development.
However, it seems that analysis of available data on the time of occurrence
of particular stages, obtained by various authors for various years, will allow
an approximate determination of an average time from depositing the eggs
to the appearance of particular larval stages.

The dates of the occurrence of particular larval stages, independent from





























