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Abstract: During the cruise of the Antarctic Expedition R. V. KAI

YO MARU in 1979-80, the rearing of the Antarctic krill, Euphausia sup

erba DANA, was conducted in order to observe the spawning behaviour 
and the early development. The krills which were collected by a 0-36 m 
oblique tow using the KOC-A net at the position of 64°-45.S'S, 114°-04. 
O'E on January 24, 1980 were reared at 0.4°C. The time needed for com
pletion of spawning was about 50 minutes. Spawning behaviour was 
photographed and sketched. The total numbers of spawned eggs counted 
soon after the spawning in six females were in a range of 1140-1688. 
Nauplii began to hatch out after seven days of spawning. The hatch
ability varied with the rearing density. Twenty five nauplii developed to 
the metanauplius stage after 25 days of spawning. 

1. Introduction 
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The maintenance of the Antarctic krill, Euphausia superba, for the study 
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of its biology has been made by MACKINTOSH ( 1967), MCWHINNIE and DE

NYS (1978), MCWHINNIE et al. (1979) and DENYS et al. (1980). However, 

the information in relation to the reproduction and early developmental course 

was only reported by MCWHINNIE and DENYS ( 1978). This paper deals with 

the observations on the spawning behaviour and the subsequent development 

by rearing E. superba on board during the R. V. KAIYO MARU cruise to 

the Antarctic Ocean. 

2. Materials and Methods 

The rearing was conducted during the cruise of the Antarctic Expedition 

R. V. KAIYO MARU for a period between January 24 and February 25, 1980. 

The krills were collected by a 0-36 m oblique tow using the KOC-A net (KAI

YO MARU Opening and Closing Acoustic, mesh aperture 5.6 mm, size 3 x 3 x 

16 m) at the position of 64°-45.S'S, I 14°-04.0'E, between 1212-1237 (local 

time) on January 24. Immediately after the sampling, 20 mature females were 

sorted out from the composite sample and were kept in a plastic container 

( 40 x 50 x 30 cm) filled with 30 litres of surface sea water together with young 

krills. 

In order to acclimatize the krills under an artificial condition on board, 

the container was placed in a chilled fish hold under the dark condition. The 

rearing water temperature was controlled to be about +0.4°C constantly. Af

ter 24 hours, each of the 20 mature females was transferred to each of 20 

vessels with the capacity of 0.2-3.0 I in order to make the observations of 

individual spawning behaviour easy. The fish hold was lighted for 2-3 hours by 

an electric bulb of 60 watts once or twice a day for observations. Throughout 

the rearings, at intervals of one or two days, the rearing water was changed 

using surface sea water and phytoplankton was given them as a food which 

was obtained by towing a net of 0.99 mm mesh apertures. The spawning be

haviour of 20 females was photographed and sketched. Soon after the spawn

ing, 14 females out of 20 individuals were fixed for the later histological 

examination of their ovaries. The released eggs from six females were subse

quently kept without food to observe the early developmental course. 

3. Results and Discussion 

In the present rearings, six mature females (denoted as A l-A6 in the text 
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Table 1. Rearing conditions and hatchability observed on six mature females of E. 

superba, collected on January 24, 1980. Rearing temperature was kept about 
0.4°c. 

A
�:

al I Date of spawning 

I 
1980 

Al January 31 

A2 
I 

February 1 

A3 
I 

January 29 

A4 I January 28 

AS January 29 

A6 January 27 

I Rearing condition I Number of egg I 
;NumberlVolume 

!
Density i I 

I 
1. 

of I

I 

of vessel of egg )Spawned !Hatched 
vessel (/) i(eggs//)i i I 

I I 1 0. 5 2436 1218 0 

I 
1 0. 5 2472 1236 

I 
0 

1 0.5 2640 1320 0 

2 3. 0 190 1140 I 723** 

I 2 0.5 
I 

1251 I 1251 i 35*** 

i 
19 0.2 440 i I 858** ! l * t * 

I 
1 * 1688 

i 25 0.02 750 
I I 

Hatchability 
(%) 

0 

0 

0 

63. 4 

2. 8 

50.8 

* : Eight days after spawning the eggs and larvae were transferred to small vessels. 
** : Hatched during seven and 18 days after spawning. 

*** : Hatched during seven and 14 days after spawning. 

and Table I) released eggs on January 27, 28, 29, 3 I, and February I, I 980. 

A pair of chains of eggs was released intermittently from a genital pore as 

shown in Figs. I and 2. The spawning behaviour was also observed during the 

next KAIYO MARU cruise to the Antarctic in 1980/81 and the photographs 

successfully taken in this cruise are illustrated here. During the course of spawn

ing, the krills were lying of the bottom of the rearing vessels or occasionally 

swimming in the vessels, while their expodites of thoracic and swimming legs 

were in active motions. Egg chains of about 1.0-1.2 cm long having about 15 

eggs were released intermittently. Since eggs were connected very loosely, they 

were separated from one another and carried posteriorly by the water current 

caused by the movements of swimming legs (Fig. 3). The released eggs sank 

to the bottom of the vessels. The time needed for completion of spawning was 

about 50 minutes. 

The rearing condition and the hatchability of eggs from A l-A6 are given 

in Table I. All eggs from A l-A3 died before hatching. The minimum time 

required for hatching after spawning was seven days (A4-A6). The hatch

ability after 14 days was very low for A5 and it was 51-63 % after 18 days 

for A4 and A6. As shown in Table l ,  hatchabilities for high rearing densities 
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Fig. 1. Spawning of Euphausia superba and a chain of eggs (lateral view). 

Fig. 2. Spawning of Euphausia superba. A pair of chains of eggs is observed 

(ventral view). 
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Fig. 3. Schematic representation of spawning behaviour of Euphausia superba. Arrows 

indicate the direction of water currents. E: Egg; He: Heart; Hp: Hepato

pancreas; I: Intestine; 0: Ovary; S: Stomach; G: Genital pore. 
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Table 2. Early development from egg to metanauplius stage of E. superba (A6 

in Table 1). 
Developmental stage * 
Days after spawning 
Diameter of egg or body length of larva (mm) 

Egg 
0 

(Soon �.f ter) spawnmg 
0.52 

Egg** 
5 

-

* : After the definition by FRASER (1936). 
** : Formation of 1st and 2nd antennae. 

I Nauplius I I Nauplius II I Metanauplius 

7 21 25 

0.62 0.90 0.90 

(Al-A3) were O %, while those for low densities (A4-A6) were 3-63 %. There

fore, the rearing density might have some effects on the hatchability. MA

KAROV (1975) and MAUCHLINE and FISHER (1969) calculated the number 

of eggs on the assumption of weight-volume conversion and reported 2110-6240 

eggs and 310-800 eggs, respectively. On the other hand, MAUMOV (1962) 

directly counted the number of ripening eggs in the ovary and reported 2362-

3480 eggs per female. Total numbers of spawned eggs counted soon after the 

spawning for A l -A6 were in a range of 1140-1688 with an average of 1309 

per female as summarized in Table 1. According to the above-mentioned re

sults, the number of eggs per female might vary considerably. However, four 

females out of 20 individuals seemed to keep some eggs still in the ovary 

after spawning in the present observations. It is still unknown whether the 

remaining eggs are to be spawned later during the same spawning season. 

Although most of the hatched larvae floated at the surface of the vessel 

water soon after hatching, they settled on the bottom thereafter. The develop

ment of the released eggs to metanauplius was observed successfully in A6 as 

summarized in Table 2. Among 858 hatched larvae, only 25 nauplii (about 3 

%) developed to the metanauplius stage. 

The cleavage began soon after spawning and an egg developed morula 

within several hours. After five days, the first and second antennae became 

recognizable and the rotation of embryo was observed. The diameter of spawn

ed egg is about 0.52 mm, and the body length of nauplius I stage just after 

hatching is 0.62 mm, while it grows to the metanauplius stage of 0.90 mm. 
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