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Abstract 

Investigations of diurnal variations in the size compoSItion of 
Euphausia superba were carried out on the commercial trawler Grigory 
Kovtun near the South Orkney Islands from March to June 1990. 
Observations at six daily stations were carried out in various locations 
inside the fishing area. Each station consisted of a series of catches 
made using a standard commercial trawl (9 to 12 tows per station, over 
one day). An increase in the total average size of animals caught in 
periods of light or darkness was noted at several stations. Increases in 
the proportion of males in the catch, as well as an increased difference 
between average length of males and females in the layer fished were 
indicative of these variations. Diurnal variations of females size· 
composition were usually less evident. These changes were related to 
diurnal vertical migrations of krill which were noted on echo sounder 
recordings. Trawling depths usually corresponded to the depth of the 
largest concentration of kriU. Within swarms males initiate diurnal 
vertical migrations. In the absence of diurnal migrations (particularly 
late in the season), diurnal variations in size composition of krill catches 
were less evident or non existent. The significance of these 
observations in relation to krill size composition data obtained from 
standard surveys (only one sample of krill per station) is discussed. A 
gradual decrease in the average size of krill from the end of March to 
June was observed in the fishing area. The following three causes of 
the observed variations in krill composition are considered: 
(i) post-spawning mortality of large specimens; (ii) body shrinkage of 
krill due to a decrease in food availability; and (iii) size selectivity of 
krill by commercial fisheries. 

Resume 

Des etudes des variations diurnes de la composition en tailles de 
Euphausia superba ont ete menees a proximite des lles Orcades du Sud 
de mars a juin 1990 a bord du chalutier industrielle Grigory Kovtun. 
Des observations ont ete effectuees a six stations quotidiennes en divers 
emplacements dans la zone de peche. A chaque station, une serie de 
captures a ete realisee au moyen d'un chalut industriel standard (de 9 a 
12 traits par station, sur une journee). A plusieurs stations on a observe 
une augmentation de la taille moyenne totale des animaux captures en 
des periodes de jour ou de nuit. On a con state que ces changements 
etaient dfis d'une part a une augmentation de la proportion de males 
dans la capture et d'autre part a une difference croissante de longueur 
moyenne entre les males et les femelles dans la couche de peche. Les 
variations diurnes de la composition en tailles des femelles 
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n'etaient pas aussi evidentes. Ces changements dependaient des 
migrations verticales diurnes du krill, qui apparaissaient sur les 
enregistrements par echosondeur. La profondeur de chalutage 
correspondait en general a celle de la plus grande concentration de kril1. 
Les males dans les essaims sont a l'origine des migrations diurnes 
verticales. En l'absence de migration diurne (notamment tard dans la 
saison), les variations diurnes de la composition en tailles des captures 
de krill etaient moins evidentes ou meme inexistantes. Les auteurs 
examinent l'importance de ces observations par rapport aux donnees sur 
la composition en tailles du krill provenant de campagnes d'evaluation 
standard (seul un echantillon de krill par station). De fin mars a juin on 
a observe une diminution progressive de la taille moyenne du krill dans 
la zone de peche. On a examine les trois causes suivantes des variations 
observees dans la composition du krill: i) mortalite de grands specimens 
en periode de post-ponte; ii) contraction du corps du krill causee par 
une diminution de la nourriture disponible; et iii) selectivite de la taille 
du krill par les pecheries commerciales. 

Pe310Me 

IICCJIe,llOBaHIUI ,llHeBHbIX H3MeHeHHH B pa3MepHOM COCTaBe 

Euphausia superba npOBO,llHJIHCb C MapTa no HIOHb 1990 r. Ha 

60PTY npOMbICJIOBOrO cY,llHa rpHropHH KOBTYH, pa60TaBmero 

Ha npOMbICJIOBOM yt-IaCTKe OKOJIO lO:>KHbIX 0pKHeHCKHX O-BOB. 

Ha6JIIO,lleHH.5I BbInOJIH.5IJIHCb Ha meCTH CYTOt.IHbIX TpaJIOBbIX 

CTaHU;H.5IX B npe,lleJIax npOMbICJIOBOrO Yt.IaCTKa. Ka:>K,lla.51 

CTaHU;H.5I COCTO.5lJIa H3 cepHH YJIOBOB, nOJIYt.IeHHbIX 

CTaH,llapTHbIM KOMMept.IeCKHM TpaJIOM (9-12 TpaJIeHHH 3a 

cTaHU;HIO, B Tet.IeHHe CYTOK). Ha HeCKOJIbKHX CTaHU;H.5IX 

Ha6JIIO,llaJIOCb YBeJIHt.IeHHe Cpe,llHerO pa3Mepa oc06eH, 

BbIJIOBJIeHHbIX npH ,llHeBHOM CBeTe HJIH B .TeMHOTe. BbIJIO 

YCTaHOBJIeHO, t.ITO 3TH H3MeHeHH.5I 6bIJIH CB.5I3aHbI C 

B03paCTalOllleH ,llOJIeH caMU;OB, a TaK:>Ke C pa3HHu;eH Cpe,llHeH 

,llJIHHbI caMU;OB H caMOK B 06JIaBJIHBaeMOM CJIoe. llHeBHbIe 

H3MeHeHH.5I B pa3MepHOM COCTaBe caMOK 06bIt.IHO 6bIJIH MeHee 

Ot.IeBH,llHbIMH. 3TH H3MeHeHH.5I 6bIJIH CB.5I3aHbI C ,llHeBHbIMH 

BepTHKaJIbHbIMH MHrpaU;H.5IMH KPHJI.5I, KOTOPbIe 

perHCTpHpOBaJIHCb 3XOJIOTOM. r JIy6HHbI TpaJIeHH.5I 06bIt.IHO 

COBna,llaJIH C r JIy6HHOH HaH60JIbmeH KOHu;eHTpaU;HH KPHJI.5I. Bo 

BpeM.5I ,llHeBHbIX BepTHKaJIbHbIX MHrpaU;HH caMU;bI nepBbIMH 

Hat.IaJIH MHrpaU;HIO nepe,llBHra.5lCb BHYTPH CKOnJIeHHH. Kor,lla 

CYTOt.IHa.51 MHrpaU;H.5I He Ha6JIIO,llaJIaCb (B t.IaCTHOCTH B KOHu;e 

ce30Ha) ,llHeBHbIe H3MeHeHH.5I B pa3MepHOM COCTaBe B YJIOBaX 

KPHJI.5I 6bIJIH MeHee .5IBHbI HJIH Bo06111e He 06HapY:>KHBaJIHCb. B 

HaCTO.5l111eH pa60Te paCCMaTpHBaeTC.5I 3Hat.IeHHe 3THX 

Ha6JIIO,lleHm:i B OTHomeHHH ,llaHHbIX no pa3MepHOMY COCTaBY 

KPHJI.5I, nOJIYt.IeHHbIX B pe3YJIbTaTe CTaH,llapTHbIX CbeMOK 

(TOJIbKO O,llHa BbI60pKa 3a CTaHU;HIO). C KOHu;a MapTa no HIOHb 

Ha npOMbICJIOBOM Yt.IaCTKe Ha6JIIO,llaJIOCb nOCTeneHHoe 

CHH:>KeHHe Cpe,llHerO pa3Mepa KPHJI.5I. PaCCMaTpHBaIOTC.5I 

CJIe,llYlOlllHe· npHt.IHHbI OTMet.IeHHbIX H3MeHeHHH B COCTaBe 

KPHJI.5I; (i) nOCJIeHepeCTOBa.51 cMepTHocTb KpynHbIx oc06eH; 

(ii) cY:>KeHHe KPHJI.5I B pe3YJIbTaTe YMeHbmeHH.5I KOPMOBOH 6a3bI; 

H (iii) npOMbICJIOBa.51 CeJIeKTHBHOCTb KPHJI.5I. 



Resumen 

Desde marzo a junio de 1990, se llev6 a cabo un estudio de las 
variaciones diurnas en la composici6n por talla de Euphausia superba a 
bordo del arrastrero comercial Grigory Kovtun, cerca de las islas 
Orcadas del Sur. Estas observaciones se realizaron en seis estaciones 
diarias ubicadas dentro de la zona de pesca, y consistieron de una serie 
de capturas realizadas mediante un arrastre comercial estandar (de nueve 
a 12 arrastres por estaci6n en un dia). En varias de estas estaciones se 
constat6 un aumento en la tall a promedio de los animales capturados 
durante el ilia 0 en perfodos de oscuridad. Se obtuvo una indicaci6n de 
estas variaciones por el aumento en la proporci6n de machos en las 
capturas, asi como por la gran diferencia entre la talla promedio de los 
machos y hembras del eStrato de pesca. Generalmente las variaciones 
diurnas en la composici6n por talla de las hem bras fueron menos 
evidentes. Estos cambios estan relacionados con las migraciones 
verticales diurnas del kril, que fueron registradas mediante una 
ecosonda. Normalmente las profundidades de arrastre correspondieron 
a la profundidad de la mayor concentraci6n de kril. Dentro de las 
concentraciones, los machos son los que comienzan la migraci6n 
vertical diurna. A falta de las migraciones diurnas (especialmente hacia 
el final de la temporada), las variaciones diurnas en la composici6n por 
talla de las capturas de kril fueron menos evidentes, 0 no existentes. 
Este documento estudia la importancia de estas observaciones en 
relaci6n a la composici6n por talla del kril obtenida de prospecciones 
estandar (solo una muestra de kril por estaci6n). Desde el final de 
marzo hasta junio, se observ6 una disminuci6n gradual de la talla 
promedio del kril en la zona de pesca. Se consideran los tres factores 
siguientes como causales de la variaci6n observada en la composici6n 
del kril: (i) mortalidad de los ejemplares grandes despues de la puesta; 
(ii) reducci6n de la talla del kril debido a la disminuci6n de alimento; y 
(ill) selectividad del tamafio del kril por las pesquerfas comerciales. 

1. INTRODUCTION 

Routine investigations of the state of the Euphausia superba population which are 
carried out during standard surveys, consist of only one sample per station. These samples are 
collected on different days and at different times of the day. Therefore, during size-composition 
comparisons doubts remain as to whether krill specimens belong to a single or several statistical 
sub-populations. This problem is especially so for different areas of various frontal zones. 
Until now the only way to resolve these doubts has been by size composition analysis. 
Moreover, euphausiids captured in the same place but at different times of the day can show 
notable size differences. Diurnal variations of this type are well known. Diurnal variations in 
E. superba swarm density have been determined from hydroacoustic studies (Hampton, 1985; 
Miller and Hampton, 1989), and net sampling data (Nast, 1982). The situation in respect of 
diurnal variations in E. superba size composition is not clear. This information is not normally 
obtained from standard surveys. 

Diurnal variations in the size composition of krill catches were studied by a 
biologist-observer in March to June 1990 on board the Russian trawler Grigory Kovtun near the 
South Orkney Islands. Results of his observations are discussed below. 
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2. MATERIALS 

Six 24 hour stations were carried out by the fishing vessel Grigory Kovtun in the fishing 
area near the South Orkney Islands from the end of March to the middle of June, 1990 
(Table 1). At each station a series of catches was made using a standard commercial trawl. 
From every catch one hundred specimens of E. superba were examined and subjected to 
biological analysis. Field observations were carried out by the biologist-observer, 
Dr A.V. Vagin. 

The location of each station is shown in Figure 1. The starting and finishing points of 
every haul were recorded. The stations covered quite a large area and extended from northwest 
to southeast. Stations I, IV and V overlapped, as did Stations III and VI. Station H was located 
further south. 

3. RESULTS 

3.1 Diurnal Variations in the Composition of E. superba 

Data on average body size of E. superba per haul (for all stations) are given in Figure 2. 
These data show different average sizes of E. superba obtained for each station. Measurements 
for Stations I to VI were: 45.8 - 44.4 - 43.5 - 41.9 - 41.1- 43.1 mm. Despite the complexity of 
the curves this pattern can be also seen in Figure 2 which compares the size curves relative to the 
ordinate on each graph. It is also clearly visible, that the average body size of animals changes 
during the day. Size differences for Stations I to VI were: I - 2.3, H - 6.5, ill - 2.4, IV - 2.7, V - 4.7, 
VI - 4.00 mm. These differences were estimated using a chi-square criterion at a confidence 
level of 0.9. 

Differences in total average size of E. superba among stations is also related to the 
geographical position of the stations (see Figure 1). For example, Stations H, III and VI 
characterised by the intermediate average body size of krill, were positioned along the southern 
and western periphery of the regions, whereas Stations IV and V with the smallest specimens 
were located inshore. However, areas of the last two stations coincided with the area of Station I 
(which contained the largest specimens). 

Comparison of length curves for each stations shows, that the average size of animals is 
most variable during the light period of a day (Figure 2). All stations may be subdivided into 
two groups. Stations I, IT, IV and VI tended towards an increase in krill average size. Stations ill 
and VI did not demonstrate such a tendency or it was not clearly evident (Station VI). 

Comparison shows that the similarity of the length curves for Stations III and VI may not 
be coincidental, because these stations are located close to each other. In the eastern area, where 
all other stations were carried out, diurnal variations in the average size of E. superba were 
predominant. Data from Stations I, IV and V are particularly similar. These stations were carried 
out practically in the same area (Figure 1). 

3.2 Consideration of the Possible Causes of Diurnal Variations 
in the Size Composition of E. superba Catches 

Variations in the size composition of E. superba, described above, are not 
straightforward. In the case of random distribution of krill swarms the length curves should be 
irregular and dissimilar. The very regularity and similarity of the curves from most stations 
prove the regularity of trends and related processes in the E. superba population. 
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Analysis shows that the sex ratio and the average size of males change invariably in the 
samples (Figure 2). Several examples of this trend may be seen in Figures 3a, band c. At 
Station I variations in the size composition of males were much stronger than for females over 
periods from 0 to 2,2 to 4 and 6 to 8 hrs (the proportion of males was 27.0,49.5 and 31.5% 
respectively). The same is typical for Station IT over periods from 8 to 10, 12 to 14 and 22 to 
24 hrs (the proportion of males was 29.8, 41.2 and 33.3% respectively), however more obvious 
variations in the size composition of females were also observed. At Station N variations in total 
size composition of E. superba were mainly connected with variations in size composition of 
males (proportion of males was 32.0, 38.3 and 33.3% respectively) over periods from 6 to 8, 12 
to 14 and 18 to 20 hrs. Some changes were also observed in females, but they were less evident 
than at Station IT. 

Similar trends were observed in data from other stations. As a rule, variations in size 
composition of males and females took place non-synchronously - but changes were clearly 
evident, whereas variations in size composition of females were less obvious. 

During late autumn/winter the average size of males was consistently larger than that of 
females (Makarov, 1991). It should be stressed that 50% level of sex ratio of E. superba for all 
samples from every station corresponded with particular size intervals: 47 to 48 mm for Station 
I, 43 to 44 or 45 to 46 mm for Station VII (see Figure 4) and so on. 

Variations in the average size of E. superba in trawls catches was found to be unrelated 
to changes in rate and difference in size composition between males and females. Graphs for all 
size stations and for all hauls further demonstrate these trends. These graphs (Figure 5) show 
the relationship between total average size of animals for each catch (sample), size difference 
between males and females and proportions of males (% males). Some sets of data were scaled 
in order to assist their comparison (see explanation in Figure 5). 

Correlation between the total average sizes and the proportion of males is clearly visible 
for Stations I and 11 and more or less clear correlation can be seen on the graphs for Stations III 
and V. Correlation is rather weak for Stations IV and VI. Correlation between the total average 
sizes and variation in size values between males and females is evident from the data for Stations 
I and V, and partially for Station 11, however there is no such correlation at the other stations. 

Changes in the proportion of males usually corresponds to variations in average size of 
E. superba. 

The most complex situation was observed at Stations Ill, IV and VI. For most of the day 
all three curves on each graph showed poor correlation. Analysis showed that during the first 
part of the day (Station Ill), and during the second part of the day (Station VI) the curve of total 
average size was influenced by variations in the average size of females (see Figure 6). The last 
curve corresponds to the curve of total average size. 

Disagreement between curves for the second part of the day at Station III may be 
explained by opposing trends of size variation between males and females on the one hand and 
the proportion of males on the other. 

A very different pattern emerged at Station IV. Agreement between curves occurred in 
the middle of the day. As may be seen in Figure 5, curves for most stations increased their 
complexity towards the end and at the beginning of the day. This irregularity is possibly typical 
at Station N during the larger part of the day. 

One may conclude that the main factor determining variations in total average size of 
E. superba in the study area over a one day period is a change in the ratio of males, because in 
most cases both of these parameters show synchronous variations. 

Variations in the average size of males also determine the total average size of all krill. 
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The third factor, namely variations in the average size of females, is only sometimes a significant 
factor. 

In the course of analysis it is necessary to keep in mind trawling depth. As a rule, 
trawling depth corresponds to the layer of maximum aggregation density of E. superba. 

Data on this subject are given in Figure 7. Curves of depth changes are shown and are 
compared with total average size and the proportion of males. 

Three trawling regimes were employed: 

(i) surface towing during the night and under surface towing during the day 
(Stations n, N and v); 

(ii) surface towing during the day and under surface towing during the night 
(Station Ill); and 

(ill) towing in a more or less constant layer throughout a 24 hour period (Stations I 
and VI). 

At Station I hauls were conducted near the surface, while at Station VI hauls were made in 
a deeper layer. This difference reflects the seasonal migration of E. superba to the deeper 
layers (see Table 1 for the timing of stations). According to the hydroacoustic data krill (at 
Stations n, IV and V) tended to occupy surface layers at night, but during the day krill moved 
downwards (100 to 200 m depth was the upper boundary of swarms). At Station III diurnal 
migrations of swarms showed the opposite pattern. 

The combination of diurnal variations in total average size of E. superba and variations 
in trawling depth does not show complete correlation, which indicates that both parameters are 
comparatively independent (Stations n, N and v). A direct relationship between these parameters 
was observed at Station I, however, the relationship was inverse. The average size of E. superba 
decreased as trawling depth increased and vice versa. The same is true for values of the 
percentage of males. At Station III some increases in trawling depth was accompanied by an 
increase in the total average size during the first light period of the day but the total average size 
remained unchanged in the middle of the night (in spite of a considerable increase in trawling 
depth). Finally, irregular variations in trawling depth around Station VI did not influence average 
size values for E. superba. 

Larger animals first tended to form aggregations when swarms of E. superba moved into 
deeper water during the light part of the day at Stations n, N and V. This segregation is weaker 
if swarms are distributed near the surface (Station I), although large specimens also tended to 
concentrate here. Diurnal variation in average size were not observed when migration of 
E. superba showed the opposite pattern (e.g., at Station Ill). In the case of non-migrating krill 
which occupy deep layers, the segregation by size does not occur (Station VI). 

It may be concluded that specimens of various size are distributed initially uniformly. In 
the case of migrating swarms larger specimens move up or smaller specimens move down more 
quickly (males at first) and larger kriU aggregate first. At night they mix with smaller 
specimens, which tends to lower total average size of night catches. 

Our task was not to compare our results with previously obtained information on this 
subject. Here we only refer to a study of Watkins et al., (1986) who dealt with rather small 
kriU. They reported diurnal variations in total average length of E. superba, i.e., an increase in 
this parameter during the night. 
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4. CONCLUSION 

The above data on changes in various demographic parameters of E. superba swarms 
demonstrate a connection between these changes and diurnal vertical migrations of E. superba. 
Differences in average size can be as large as 6.5 mm during the day. This fact must be taken 
into account in the routine investigation of E. superba. Vertical migrations gradually end at the 
beginning of winter and krill form stable concentrations at a certain distance from the surface. 

Observed diurnal variations in total average size of E. superba as well as changes in 
other demographic parameters, are quite interesting from a methodological point of view. They 
show, that this fact should keep in mind when comparing data on size composition of 
E. superba captured in different places. Oblique tows through a rather large water volume are 
recommended for reliable krill sampling. Single or serial horizontal towing inside a specific 
layer only would produce incomparable data (e.g., see data on swarms near Elephant Island 
(Watkins et al., 1986». 

Diurnal differences in demographic parameters may be more noticeable in other seasons 
e.g., in summer, when E. superba spawns. Krill exhibit much more diverse physiological 
characteristics during this period. 

Biological investigations carried out on commercial vessels would allow studies on some 
aspects of krill biology which cannot be studied during a standard survey. These investigations 
should also include collection of relevant information on the environment which is of real 
significance when explaining various biological features of E. superba. 

Our data also showed that the average size of E. superba decreased during a two and a 
half month period in a comparatively small area (cf. data on Stations I, IV and V, whose positions 
overlap). There may be several causes of this decrease (see also Vagin, 1991 - Figure 2). It 
may be connected with post-spawning mortality of larger specimens. Moreover, this is possibly 
a season when body shrinkage of E. superba is taking place (Ikeda and Dixon, 1982) due to a 
decrease of food availability. Finally, the possibility of the selective capture of large specimens 
of E. superba as a result of commercial fishing activity should not be excluded. Such selectivity 
affects animals of intermediate size (Brinton and Antezana, 1984). This problem, however, is 
very complex. 

These three explanations are not contradictory. However, if spatial differences in the size 
composition of E. superba inside the area being fished is taken into account, together with the 
possibility of swarm drifting with the current, one may conclude that there is a real possibility of 
drift influence (see also Brinton and Antezana, 1984). The time interval between Stations I and 
V is sufficient for such a passive movement of swarms to occur. E. superba size distribution is 
irregular and, moreover, in a region of dense swarms size distribution is highly variable (see also 
Watkins et al., 1986). Therefore sampling at a limited number of stations cannot give a suitable 
answer as to the reasons for the gradual decrease of E. superba size over the whole study area. 
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Table 1: Details of sampling stations (South Orkney Islands, 24 March to 16 June, 1990). 

Station Time Number of Hauls 
Number (samples) 

I 27 to 29 March 10 
11 10 to 11 April 12 
ITI 10 to 11 May 9 
N 26 May 12 
V 9 to 10 June 11 
VI 16 June 10 
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Figure 1: Location of sampling stations. 
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Figure 3a: Example of size composition of E. superba: T - total, M - males, F - females at 
selected points of Station I. 

212 



St I I I} 8 -10 h 
o 

iI 

F 

T 

ILJr:lM 

12-14 h 
M 
• 
F 
." 
T 

ILJmt:! 

22-24 h 
o 
H 
• 
F 
>:: 

I 

TL j MllI 

Figure 3b: Example of size composition of E. superba: T - total, M - males, F - females at 
selected points of Station IT. 
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Figure 3c: Example of size composition of E. superba: T - total, M - males, F - females at 
selected points of Station IV. 
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Figure 4: Changes of sex ratio of E. superba for Stations I and IV (% of males). 
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Figure 5: Diurnal variations in the size composition of E. superba at each station. A - average 
length of males - average length of females x 10; B - % of males; C - total average 
length (TL - 40) x 10. 
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Figure 6: Total average length (T) and average length of females (F) of E. superba at 
Stations ill and VI. 
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Figure 7 (continued) 
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Tableau 1: 

Figure 1: 

Figure 2: 

Figure 3a: 

Figure 3b: 

Figure 3c: 

Figure 4: 

Figure 5: 

Figure 6: 

Figure 7: 

Ugende des tableaux 

Details des stations d'echantillonnage (iles Orcades du Sud, du 24 mars au 
16 juin 1990). 

Legende des figures 

Position geographique des stations d'echantillonnage. 

Longueur totale moyenne d'E. superba aux stations d'echantillonnage. 

Exemple de composition en tailles d'E. superba: T - total, M - males, F -
femelles it des points selectionnes de la Station I. 

Exemple de composition en tailles d'E. superba: T - total, M - males, F -
femelles it des points selectionnes de la Station 11. 

Exemple de composition en tailles d'E. superba: T - total, M - males, F -
femelles it des points selectionnes de la Station IV. 

Changements du sex ratio d'E. superba pour les stations I et IV (% de males). 

Variations diumes de la composition en tailles d'E. superba it chaque station. 
A - longueur moyenne des males - longueur moyenne des femelles x 10; B - % 
de males; C - longueur totale moyenne (TL - 40) x 10. 

Longueur totale moyenne (T) et longueur moyenne des femelles (F) 
d'E. superba aux stations III et VI. 

Profondeur des captures, % de miiles et longueur totale moyenne d'E. superba 
it chaque station. La profondeur it la station Vest it l'echelle de 1: 10. 

Cnl1COK Ta6J111~ 

l{eTaJlI1 cTaH~l1ti oT60pa np06 (IO)I{HbIe OpKHeticKl1e O-Ba, C 24 MapTa 

no 16 I1IOH.sI 1990 r.) 

Cnl1COK PI1CYHKOB 

PI1CYHOK 1: MeCTOnOJlO)l{eHl1e cTaH~l1ti. 

PI1CYHOK 2: Cpe,llH.sI.sI 06~a.sI ,llJlI1Ha E. superba Ha CTaH~I1.sIX. 

PI1CYHOK 3a: IIpl1Mep pa3MepHOro COCTaBa E. superba: T - 06~a.sI ,llJlI1Ha, M - caM~bI, 
F - CaMKI1 no OT ,lleJlbHbIM TOtIKaM CTaH~1111 I. 

PI1CYHOK 3b: IIpl1Mep pa3MepHOro COCTaBa E. superba: T - 06~a.sI ,llJlI1Ha, M - caM~bI, 
F - CaMKI1 no OT ,lleJlbHbIM TOtIKaM CTaH~1111 11. 

PI1CYHOK 3c: IIpl1Mep pa3MepHOro COCTaBa E. superba: T - 06~a.sI ,llJlI1Ha, M - caM~bI, 
F - CaMKI1 no OT ,lleJlbHbIM TOtIKaM CTaH~1111 IV. 
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PHCYHOK 4: H3MeHeHHSI B nOJIOBOM COOTHomeHHH E. superba Ha CTaHL\HSIX I H IV 
(% caML\OB). 

PHCYHOK 5: )lHeBHble H3MeHeHHSI B pa3MepHOM COCTaBe E. superba Ha Ka)l{,lIoti: 

CTaHL\HH. A - Cpe,llHSISI ,lIJIHHa CaML\OB - Cpe,llHSISI ,lIJIHHa caMOK x 10; B 
- % caM~oB; C - 06IQaSI Cpe,llHSISI ,lIJIHHa (TL - 40) x 10. 

PHCYHOK 6: 06IQaSI cpe,llHSISI ,lIJIHHa (T) H cpe,llHSISI ,lIJIHHa caMOK (F) E. superba Ha 

CTaHL\HSIX 1lI H VI. 

PHCYHOK 7: r JIy6HHa B3SITHSI YJIOBOB, % caML\OB H 06IQaSI Cpe,llHSISI ,lIJIHHa 

Tabla 1: 

Figura 1: 

Figura2: 

Figura 3a: 

Figura 3b: 

Figura 3c: 

Figura4: 

Figura 5: 

Figura 6: 

Figura 7: 
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E. s uperba Ha Ka)l{,lIoti: CTaHL\HH. MacmTa6 rJIy6HHbI Ha 

CTaHL\HH V - 1:10. 

Lista de las tablas 

Detalles de las estaciones de muestreo (islas Orcadas del Sur, 24 de marzo a1 
16 de junio, 1990). 

Lista de las figuras 

Ubicaci6n de las estaciones de muestreo. 

Longitud total promedio de E. superba en las estaciones de muestreo. 

Ejemplo de la composici6n por talla de E. superba: T - total, M - machos, 
F - hembras en puntos se1eccionados de la estaci6n I. 

Ejemplo de la composici6n por talla de E. superba: T - total, M - machos, 
F - hembras en puntos seleccionados de la estaci6n IT. 

Ejemplo de la composici6n por talla de E. superba: T - total, M - machos, 
F - hembras en puntos se1eccionados de la estaci6n IV. 

Variaci6n de la composici6n por sexo de E. superba para las estaciones I y IV 
(porcentaje de machos). 

Variaciones diurnas de la composici6n por talla de E. superba para cada 
estaci6n. A - Longitud promedio de los machos - longitud promedio de las 
hembras x 10; B - porcentaje de machos; C -longitud total promedio (1L - 40) 
x 10. 

Longitud total promedio (T) y longitud promedio de las hembras (F) de 
E. superba de las estaciones 1lI y VI. 

Profundidad de captura, porcentaje de machos y longitud total promedio de 
E. superba de cada estaci6n. La escala de profundidad de la estaci6n V es 
de 1:10. 


