
WG-KRILL-92/33 

KRILL POPULATION BIOLOGY DURING THE 1991 CHILEAN ANTARCTIC 
KRILL FISHERY 

A. Mujica R, E. Acufia S. and A. Rivera 0.* 

Abstract 

* 

Population biology of Antarctic krill, Euphausia superba, was studied 
from samples taken in 1991 during krill fishing operations around the 
South Shetland Islands on board the Chilean factory vessel Kirishima. 
Hauls were made using a commercial midwater trawl (mouth area 
approximately 40 x 40 m and mesh size from 1.5 to 3 cm). Two 
subsamples of 100 specimens each were taken from 50 samples and 
analysed. The fishing ground was divided into two areas: Area A, north 
of the South Shetland Islands; and Area B, north of Elephant Island. 
The samples were grouped by time of capture: daytime, twilight and 
night-time. The specimens were measured (total length, TL) to the 
nearest millimetre and weighed (wet weight) to the nearest 0.01 g. 
Mean catch-per-hour and mean catch-per-towing time were determined 
from a total of 419 hauls. In Area A, a unimodal size frequency 
distribution was found; the size range was between 30 and 55 mm TL, 
with a mean TL of 45 mm for females and 48 mm for males. A very 
weak mode for juvenile specimens between 26 and 36 mm TL was also 
found. The sex composition was 65.1 % females, 34.4% males and 
1.4% juveniles. Of the females sampled, 25.2% bore spermatophores. 
Although the smallest specimen found with a spermatophore had a 
36.5 mm TL, 80% of the females with spermatophores had a TL larger 
than 45 mm. In Area B, a bimodal size frequency distribution and a 
larger size range were found, with one mode between 32 and 55 mm TL 
(mean length 43 mm for females and 46 mm for males), and the other 
(modal length 32 mm) for juvenile specimens between 20 and 39 mm 
TL. Females comprised 47.1%, males 40% and juveniles 12.9%. Of 
the females sampled, 27.1 % bore spermatophores, with a size range 
between 35.4 and 56 mm TL, although 80% of them had a TL larger than 
45 mm. The size frequency distribution showed no significant 
differences between the three time periods. However, when the sex 
composition is considered, males are more abundant in night-time 
catches while females are more abundant during daytime catches, thus 
showing a different trend. Considering all catches, the yield in terms of 
tonnes-per-mile and tonnes-per-hour was higher during the daytime 
than during twilight and night in both fishing areas. These daytime 
catches were also made at consistently greater depths. Research was 
fmanced by INACH (Chilean Antarctic Institute). 

Resume 

Etude de la biologie des populations du krill antarctique, Euphausia 
superba, fondee sur des echantillons preleves en 1991 au cours des 
operations de peche de kriU autour des i'les Shetland du Sud it bord du 
navire-usine chilien le Kirishima. Les traits ont ete effectues au chalut 
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pelagique (surface de l'ouverture d'environ 40 x 40 m et mai1lage de 1,5 
a 3 cm). Deux sous-echantillons de 100 specimens chacun ont ete 
pr6leves de 50 echantillons, puis analyses. Le lieu de peche etait divise 
en deux secteurs: la zone A, au nord des iles Shetland du Sud, et la zone 
B, au nord de l'ile Elephant. Les echantillons ont ete groupes selon 
l'heure de capture: de jour, en periode de demi-jour et de nuit. Les 
specimens ont ete mesures (longueur totale, TL) au millimetre pres et 
peses (poids humide) au 0,01 g pres. La capture moyenne par heure et 
la capture moyenne par heure du chalutage ont ete determinees a partir 
des 419 traits. Dans la zone A, une distribution unimodale de 
frequences de tailles a ete obselVee; la TL variait de 30 a 55 mm, dont 
une TL moyenne de 45 mm pour les femelles et de 48 mm pour les 
males. On a egalement obselVe un mode tres faible pour les specimens 
juveniles d'une TL de 26 a 36 mm. La composition par sexe a revele 
65,1 % de femelles, 34,4% de males et 1,4% de juveniles. Des femelles 
echantillonnees, 25,2% portaient des spermatophores. 80% des 
femelles portant des spermatophores etait d'une TL superieure a 45 mm, 
le plus petit specimen etant pourtant d'une TL de 36,5 mm. Dans la zone 
B, on a obselVe une distribution bimodale de frequences de tailles et une 
gamme de tailles plus etendue, avec un mode pour le groupe d'une TL de 
32 a 55 mm (longueur moyenne de 43 mm pour les femelles et de 
46 mm pour les males), et un mode (longueur modale de 32 mm) pour 
les specimens juveniles d'une TL de 20 a 39 mm. 47,1% etaient des 
femelles, 40% des males et 12,9% des juveniles. Parmi les femelles 
echantillonnees de 35,4 a 56 mm de TL, mais dont 80% excedaient 
toutefois 45 mm, 27,1 % portaient des spermatophores. La distribution 
de frequences de tailles n'a revele aucune difference majeure entre les 
trois periodes. Toutefois, si la composition par sexes est prise en 
compte, on remarque que les males sont plus abondants dans les 
captures de nuit, alors que les femelles prooominent dans celles de jour, 
ce qui indique donc une tendance differente. Compte tenu de toutes les 
captures, le rendement dans les deux lieux de peche, en termes de tonnes 
par mille et de tonnes par heure, etait plus eleve de jour qu'au crepuscule 
ou de nuit. De plus, les captures effectuees de jour etaient regulierement 
realisees a des profondeurs plus importantes. Les recherches ont ete 
financees par l'INACH (l'Institut antarctique chilien). 

Pe3IOMe 

BI-IOJlOrl-l.5I nonyJl.5I~m';{ aHTapKTUlIeCKoro KPI-lJl.5I Euphausia 
superba 1-13ytIaJlaCb no np06aM, B3.5ITbIM B XO,lle npOMbICJla 

KPI-lJl.5I y IO:>KHbIX IIIeTJlaH,llcKl-lx O-BOB tII-IJll-ltiCKI-IM 

nJlaB3aBO,llOM K i r ish i ma. TpaJleHI-I.5I npOBO,llI-lJlI-ICb 

KOMMeptIeCKI-IM cpe,llHerJly6l-1HHbIM TpaJlOM C nJlOll(a,llbIO YCTb.5I 

npI-l6J11-13I-1TeJlbHO 40x40 M 1-1 pa3MepOM .5ItIel-l 1,5 - 3 CM. 113 50 

np06 6bIJlI-I B3.5ITbI 1-1 npOaHaJll-l31-1pOBaHbI ,llBe nO,llBbI60PKI-I, 

COCTO.5Ill(l-Ie 1-13 100 oc06eti. IIPOMbICJlOBblti ytIaCTOK 6bIJI 

pa3,lleJleH Ha ,llBa patioHa: PatioH A - K ceBepy OT IO:>KHbIX 

IIIeT JlaH,llCK 1-1 X O-BOB 1-1 PatioH B - K ceBepy OT O-Ba 3J1e<JlaHT. 

IIp06bI 6bIJlI-I crpynnl-lpoBaHbI B COOTBeTCTBI-II-I C BpeMeHeM 

BbIJlOBa: ,llHeM, B CYMepKax 1-1 HOtIbIO. Oc061-1 1-13 Me P.5IJlI-I Cb 

(06ll(a.5I ,llJlI-IHa, TL) ,ll0 6J1I-1:>Katimero MI-IJlJlI-IMeTpa 1-1 

B3BemI-lBaJlI-ICb (MOKPblti Bec) ,ll0 6J1I-1:>Katimero 0,01 r. Bcero 

6bIJlO BbInOJlHeHO 419 TpaJleHl-lti. Onpe,lleJlI-IJlI-ICb Cpe,llHl-lti 

BbIJlOB 3a tIac 1-1 Cpe,llHl-lti BbIJlOB 3a BpeM.5I TpaJleHI-I.5I. B PatioHe 



A Ha6JIIO,llaJIOCb O,llHOMO,llaJIbHOe pacnpe,lleJIeHl1e qaCTOTbI 

,llJII1H C ,lll1ana30HOM pa3MepOB Me)l{,llY 30 I1 55 MM TL, Cpe,llHeti 

06~eti ,llJII1HOti 45 MM Y CaMOK I1 48 MM Y CaMIJ,OB. TaK)I{e 

Ha6JIIO,llaJIaCb OqeHb cJIa6aSl MO,llaJIbHaSl ,llJII1Ha Y MOJIO,llI1, 

06~aSl ,llJII1Ha KOTOPOti 6bIJIa 26 - 36 MM. IIOJIOBoti COCTaB: 

CaMKI1 - 65,1%; CaMIJ,bI - 34,4%; I1 MOJIO,llb - 1,4%. 25,2% 
06CJIe,llOBaHHbIx caMOK I1MeJIO cnepMaTo$opbI. HeCMOTpSl Ha 

TO, qTO 06~aSl ,llJII1Ha Hal1MeHbIIIeti OC0611, I1MeIO~eti 
cnepMaTO$opbI, COCTaBJISlJIa 36,5 MM, 06~aSl ,llJII1Ha 80% caMoK, 

I1MeIO~I1X cnepMaTo$opbI, npeBbICI1JIa 45 MM. B PatioHe H 6bIJIO 

OTMeqeHO 6I1MO,llaJIbHOe pacnpe,lleJIeHl1e qaCTOTbI ,llJII1H H 
60JIbIIIl1ti ,lll1an a30H ,llJII1H - O,llHa MO,lla Me)l{,llY 32 I1 55 MM Ell 

(cpe,llHSISI ,llJISI caMOK - 43 MM I1 ,llJISI CaMIJ,OB - 46 MM); ,llpyraSl 

MO,lla 6bIJIa 32 MM B CJIyqae MOJIO,llI1, TL KOTOpoti 6bIJIa Me)l{,lly 

20 I1 39 MM. IIOJIOBoti COCTaB: CaMKI1 - 47,1%; CaMIJ,bI - 40%; I1 

MOJIO,llb 12,9%. 27,1 % 06CJIe,llOBaHHbIx caMOK I1MeJIO 

cnepMaTo$opbI I1 HaXO,llI1JIaCb B ,lll1ana30He ,llJII1H 35,4 - 56 MM 

TL, XOTSI Y 80% oc06eti TL npeBbICI1JIa 45 MM. Pacnpe,lleJIeHl1e 

qaCTOTbI ,llJII1H He YKa3aJIO Ha 3Haql1TeJIbHbIe paCXO)l{,lleHI1I1 

Me)l{,lly TpeMSI nepI10,llaMH. TeM He MeHee, eCJII1 npl1HSlTb BO 

BHI1MaHl1e nOJIOBoti COCTaB, 60JIbIIIee KOJIl1qeCTBO caMIJ,OB 

BCTpeqaeTCSI B HOqHbIX YJIOBaX, a 60JIbIIIee caMOK - B ,llHeBHbIX 

YJIOBax. YqeT Bcex YJIOBOB nOKa3bIBaeT, qTO BbIJIOB B e,llI1HI1IJ,ax 

"TOHHbl/MI1JIIO" I1 "TOHHbl/qaC" 6blJI BblIIIe npl1 ,llHeBHOM CBeTe, 

qeM B CYMepKax I1JII1 HOqbIO B 060l1X npOMblCJIOBblX patioHax. 

llHeBHble YJIOBbl TaK)I{e perYJISlpHO 6bIJIl1 nOJIyqeHbl B 60JIee 
r JIy60Kl1X BO,llax. HayqHble I1CCJIe,llOBaHI1S1 $I1HaHCl1pOBaJI 

lJl1JIl1tiCKl1ti aHTapKTl1qeCKl1ti I1HCTI1TYT. 

Resumen 

Se realizo un estudio biologico del stock de kril antartico Euphausia 
superba, a partir de la muestras recogidas en 1991 por el buque factorfa 
chileno Kirishima durante sus operaciones pesqueras realizadas en las 
aguas del archipielago de las Shetland del Sur. Se empleo un arrastre 
pelagico comercial (abertura de unos 40 x 40 my luz de malla de 1.5 a 
3 cm). De un total de 50 muestras, se separaron 2 submuestras de 
100 especfmenes cada una para ser analizadas. Los caladeros se 
dividieron en dos zonas: el Area A, al norte de las Shetland del Sur y el 
Area B al norte de la isla Elefante. Las muestras se agruparon segun la 
hora de recogida: diurnas, crepusculares 0 nocturnas. Los especfmenes 
se midieron al milimetro mas proximo (TL, longitud total) y se pesaron 
(peso humedo) al 0.01 g mas proximo; tambien se calcularon las medias 
de captura por hora y por arrastre de los 419 lances realizados. Para el 
Area A, la distribucion de frecuencia de TL fue unimodal y oscilo entre 
30 y 55 mm, siendo 45 mm la media para las hembras y 48 mm para los 
machos. La moda de TL para los juveniles era baja, entre 26 y 36 mm. 
La composicion de sexos fue de un 65.1 % de hembras, 34.4% de 
machos y 1.4% de juveniles. De las hembras muestreadas el 25.2% 
tenia espermatoforas. Aunque la TL mas pequefia era 36.5 mm, en el 
80% de los casos la tall a superaba los 45 mm. En el Area B, la 
distribucion de frecuencia de TL era bimodal con una gama de tallas mas 
amplia; una moda oscilaba entre 32 y 55 mm (43 mm de media para las 
hembras y 47 mm para los machos) y la otra para ejemplares juveniles 
entre 20 y 39 mm (con una moda de 32 mm). Las hembras constituian 
e147.1 %, los machos e140% y 10s juveniles e112.9%. De las hembras 
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muestreadas el 27.1 % tenfa espermatoforas, con una gama de TL que 
oscilaba entre 35.4 y 56 mm, aunque e188% superaba los 45 mm. La 
distribuci6n de frecuencia de taUas no mostr6 diferencias significativas 
entre los tres horarios. Sin embargo, al examinar la composici6n de 
sexos resu1t6 que los machos eran mas abundantes en las capturas 
nocturnas, mientras que las hembras 10 eran en las diurnas, 10 que 
representa la tendencia contraria. Cuando se consider6 la captura total 
realizada se vi6 que el rendimiento en terminos de tonelada por milla y 
por hora fue mayor durante el dfa que en las horas crepusculares 0 

nocturnas en ambas zonas de pesca. Las capturas diurnas se realizaron 
a mayor profundidad. Este estudio estuvo subvencionado por el INACH 
(Instituto Antartico Chileno). 

1. INTRODUCTION 

CCAMLR has determined that since krill, (Euphausia superba), is by far the most 
abundant marine living resource in Antarctic waters, the major task of its Working Group on 
Krill (WG-Krill) should be analysis of the krill fishery. Obtaining information about the size, 
distribution and composition of commercial kriU catches is one of the key aspects of the work of 
WG-Krill. Marin et al. (1991) made a preliminary analysis of the haul-by-haul data collected 
during 1991 in the fishing grounds near Livingston Island, Robert Island, Nelson Island and 
Elephant Island. 

During the 1991 fishing season, scientific observers on board the Chilean factory vessel 
Kirishima belonging to the company Empresa de Desarrollo Pesquero (ENDEPES), collected 
biological information on krill catches. The main objective of this article is to present an 
analysis of that information, in particular in respect of E. superba population biology. 

2. MATERIALS AND METHODS 

Samples were taken (20 February to 25 March, 1991) from 50 fishing tows of a total of 
419, on board Kirishima which operated in the Drake Passage off the South Shetland Islands 
(Figure 1). 

Catches were obtained using a commercial midwater trawl, (mesh size 1.5 to 3 cm and 
mouth area approximately 40 x 40 m), which was towed at a mean velocity of 2.65 knots for 5 to 
95 minutes, at minimum depths between 25 to 100 m determined by a netsonde device mounted 
on top of the net. 

In order to determine size frequency distribution and sex ratio, two subsamples of 
100 specimens were taken from each haul; a total of 10 000 specimens was analysed. Each 
specimen was sexed and measured (Total Length, TL and Cephalothorax Length, CL) to the 
nearest millimetre and weighed (wet weight) to the nearest 0.01 g and its maturity stage 
determined. 

Krill diurnal distribution was analysed using values obtained for mean catch-per-hour 
and mean catch-per-distance towed (n miles) from the 419 tows and by dividing the fishing 
grounds into areas A and B (see Figure 1) and the catches into three time categories (daytime, 
from 90 minutes after sunrise to 90 minutes before sunset; twilight, from 90 minutes before to 
90 minutes after sunrise and sunset; and night-time, from 90 minutes after sunset to 90 minutes 
before sunrise). 
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The tow number, time of tow, date, position, towing velocity and minimum depth of the 
tows where samples were taken are shown in Table 1. 

3. RESULTS 

In Area A north of the South Shetland Islands, close to unimodal size frequency 
distribution was found with the main length mode of specimens between 30 and 55 mm TL, a 
mean TL of 45 mm for females and 48 mm for males, and a very small mode for juvenile 
specimens (sex undetermined) between 26 and 36 mm TL (Figure 2). The sex composition of 
the samples from this area was 65.1 % females, 34.4% males and 1.4% juveniles or specimens 
of undetermined sex. Of the total number of females sampled, 25.2% bore spermatophores, and 
although the smallest specimen found with a spermatophore was 36.5 mm TL, 80% of these 
females were between 45 and 53.7 mm TL with a mode of 46.5 mm TL (Figure 3). 

In Area B north of Elephant Island, a clear bimodal size frequency distribution and a 
larger size range were found, with one mode of specimens between 32 and 55 mm TL, (mean TL 
of 43 mm for females and 46 mm for males), and the other (32 mm) for juvenile specimens (sex 
undetermined) between 20 and 39 mm TL (Figure 4). Females were also more abundant in this 
area (47.1 %), while males (40%) and juveniles or specimens of undetermined sex (12.9%) were 
much more abundant than in Area A. Of the total number of females sampled, 27.1 % bore 
spermatophores with a size range between 35.4 and 56 mm TL, although 80% of them were 
larger than 45 mm TL, with the largest modes between 46 and 47 mm TL (Figure 5). 

The analysis of the size frequency distribution of catches taken during the three different 
time periods showed no significant differences among them; sizes were between 20 and 55 mm 
TL and a bimodal distribution was found. Two maximum frequencies were around 48 mm TL 
and between 32 and 34 mm TL for juveniles during the three time periods (Figure 6). However, 
when sex ratio is considered, males tended to be more abundant in night-time catches while 
females were more abundant in daytime catches (Figure 7), showing a different trend i.e., the 
percentage of males in the catches increases from daytime to night-time while the percentage of 
females decreases. 

Considering all catches, the yield in terms of tonnes/mile (Figure 8) and tonnes/hour 
(Figure 9) was higher during the daytime than during twilight and at night in both fishing areas. 
These daytime catches were also made at consistently greater depths. 
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Table 1: Tow number, time of tow, date, position, towing velocity and minimum depth of tows 
containing a fish by-catch during kriU fishing. 

Tow Time Date Position Towing Minimum 
Velocity Depth 

Latitude Longitude 

AREA A 

9 10:00 21.02.91 62°01,2' 60°29,0' 2.70 50 
10 12:30 21.02.91 62°06,2' 59°57,3' 3.10 30 
13 19:25 21.02.91 62°08,0' 59°55,3' 2.60 58 
14 21:30 21.02.91 62°08,1' 59°51,5' 2.40 50 
20 09:30 22.02.91 62°08,9' 59°56,4' 2.60 84 
24 17:45 22.02.91 62°08,9' 59°54,5' 2.80 55 
25 19:55 22.02.91 62°08,7' 59°55,2' 2.80 50 
33 12:10 23.02.91 62°23,6' 60°40,5' 2.20 50 
36 16:10 23.02.91 62°31,8' 61 °09,0' 2.50 45 
40 23:20 23.02.91 62°30,5' 61 °21,0' 3.20 52 
44 07:05 24.02.91 62°31,3' 61°24,2' 3.60 50 
46 11:30 24.02.91 62°31,5' 61 °26,8' 3.70 45 
47 13:30 24.02.91 62°32,6' 61°28,2' 3.10 45 
48 15:35 24.02.91 62°32,8' 61 °28,2' 3.30 45 
54 16:00 25.02.91 62°29,1 ' 61 °03,2' 3.00 50 
62 06:30 26.02.91 62°40,6' 61°46,0' 3.20 34 
63 08:05 26.02.91 62°40,9' 61°46,5' 3.40 50 
74 08:50 27.02.91 62°40,3' 61 °35,6' 3.80 48 
77 14:50 27.02.91 62°39,5' . 61°37,5' 2.70 50 
93 21:25 28.02.91 62°27,6' 60°58,2' 2.70 50 
05 19:15 01.03.91 62°26,8' 60°26,8' 3.20 40 
16 18:20 02.03.91 62°19,2' 60°51,5' 2.50 50 
28 14:40 03.03.91 62°27,6' 61 °17,6' 2.70 50 
30 18:20 03.03.91 62°26,0' 61 °17,8' 2.80 40 
39 08:30 04.03.91 62°33,5' 61 °22,7' 2.90 35 
57 21:05 05.03.91 62°34,8' 61 °27,3' 2.40 40 
66 15:55 06.03.91 62°40,5' 61°26,3' 2.60 40 
68 18:40 06.03.91 62°40,5' 61 °26,0' 2.60 40 
81 17:10 07.03.91 62°41,0' 61 °21,5' 2.70 40 
90 10:20 08.03.91 62°40,0' 61°24,6' 3.00 50 
91 11:15 08.03.91 62°40,5' 61°24,6' 2.80 50 
95 17:40 08.03.91 62°39,9' 61 °33,3' 2.70 40 
04 07:35 09.03.91 62°32,7' 61 °22,4' 2.50 35 
47 18:10 12.03.91 62°00,9' 59°18,7' 2.20 40 
60 19:00 13.03.91 61 °54,5' 58°41,8' 3.10 40 

AREAB 

75 07:00 15.03.91 60°51,2' 55°35,2' 2.60 45 
82 18:15 15.03.91 60°50,7' 55°34,7' 2.20 50 
90 07:05 16.03.91 60°52,6' 55°37,5' 2.30 35 
04 07:50 17.03.91 60°52,8' 55°35,4' 2.10 50 
44 04:30 20.03.91 60°59,5' 55°10,4' 2.70 70 
59 05:50 21.03.91 60°52,7' 55°22,1 ' 2.50 50 
12 06:10 25.03.91 60°50,2' 55°50,2' 2.10 60 
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Figure 2: Size frequency distribution of E. superba juveniles, males and females in Area A. 
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Figure 3: Size frequency distribution of total females and females with spennatophores in 
Area A. 
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Figure 4: Size frequency distribution of E. superba juveniles, males and females in Area B. 
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Figure 5: Size frequency distribution of total females and females with spermatophores in 
AreaB. 
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Figure 6: Size frequency distribution of E. superba during the daytime, twilight and 
night-time. 
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Figure 7: Sex composition of E. superba in the three time periods. 
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Figure 8: Total catch (tonne/mile) in both areas during the three time periods. 
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Figure 9: Total catch (tonne!hrs) in both areas during the three time periods. 
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Tableau 1: 

Figure 1: 

Figure 2: 

Figure 3: 

Figure 4: 

Figure 5: 

Figure 6: 

Figure 7: 

Figure 8: 

Figure 9: 

Ta6JuuJ,a 1: 

Ugendes des tableaux 

Numero, heure, date, et position du trait, vitesse du chalutage et profondeur 
minimale aux stations de captures effectives de poissons au cours de la peche 
du krill. 

Ugendes des figures 

Lieux de peche du krill frequentes par le Chill. 

Distribution de frequences de tailles de juveniles, de males et de femelles 
dIE. superba de la zone A. 

Distribution de frequences de tailles du total des femelles et des femelles 
portant des spermatophores dans la zone A. 

Distribution de frequences de tailles de juveniles, de males et de femelles 
dIE. superba de la zone B. 

Distribution de frequences de tailles de la totalite des femelles et des femelles 
portant des spermatophores dans la zone B. 

Distribution de frequences de tailles dIE. superba de jour, en periode de demi­
jour et de nuit. 

Sex ratio dIE. superba pendant les trois periodes. 

Capture totale (tonnes/mille) dans les deux zones pendant les trois periodes. 

Capture totale (tonnes!heure) dans les deux zones pendant les trois periodes. 

CnHCOK Ta6J1Hl.\ 

HOMep TpaJleHH5.l, BpeM5.l TpaJleHH5.l, ~aTa, n03Hl.\H5.l, CKOPOCTb 

TpaJIeHH5.l H MHHHMaJlbHa5.l rJly6HHa cTaHl.\HH, r~e pbl6a Ha6JIIO~aJIaCb 
B npHJIOBe npH npOMblCJIe KPHJl5.l. 

CnHCOK PHCYHKOB 

PHCYHOK 1: lIHJIHHCKHe yqaCTKH npOMblCJIa KPHJl5.l. 

PHCYHOK 2: Pacnpe~eJIeHHe qaCTOTbl ~JlHH MOJlO~H, caMl.\OB H caMOK E. superba B 

PaHoHe A. 

PHCYHOK 3: Pacnpe~eJleHHe qaCTOTbl ~JlHH Bcex caMOK H caMoK, HMelOlI(HX 

cnepMaTo<popbl, B PaHoHe A. 

PHCYHOK 4: Pacnpe~eJIeHHe qaCTOTbl ~JlHH MOJlO~H, caMl.\OB H caMOK E. superba B 

PaHoHe B. 

PHCYHOK 5: Pacnpe~eJleHHe qaCTOTbl ~JlHH Bcex caMOK H caMoK, HMelOlI(HX 

cnepMaTo<popbl B PaHoHe B. 
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PHCYHOK 6: 

PHCYHOK 7: 

PHCYHOK 8: 

PHCYHOK 9: 

Tabla 1: 

Figura 1: 

Figura2: 

Figura 3: 

Figura4: 

Figura 5: 

Figura 6: 

Figura 7: 

Figura 8: 

Figura 9: 

Pacnpe.lleJIeHHe l..IaCTOTbI .llJIHH oco6etI E. superba, BbIJIOBJIeHHbIX npH 

.llHeBHOM CBeTe, B CYMepKax H HOl..lbIO. 

IIOJIOBotI COCTaB E. superba B Tel..leHHe Tpex nepHO.llOB. 

06I1lHtI BbIJIOB (ToHHa/MHJIIO) B 060HX patIoHax B Tel..leHHe Tpex 

nepHO.llOB. 

06I1lHtI BbIJIOB (ToHHa/MHJIIO) B 060HX patIoHax B Tel..leHHe Tpex 

nepHO.llOB. 

Lista de las tablas 

Numero de arrastre, hora, fecha, posici6n, velocidad y profundidad minima de 
las estaciones en las que se pescaron peces como pesca secundaria en la 
pesqueria del kril. 

Lista de las figuras 

Caladero en el que Chile realiz6 la pesqueria del kril. 

Distribuci6n de frecuencia de tallas de peces juveniles, machos y hembras de 
E. superba, correspondientes al Area A. 

Distribuci6n de frecuencia de tallas del total de hembras y hembras con 
espermatoforas correspondientes al Area A. 

Distribuci6n de frecuencia de tallas de juveniles, machos y hembras de 
E. superba correspondientes al Area B. 

Distribuci6n de frecuencia de tallas del total de hembras y hembras con 
espermatoforas correspondientes al Area B. 

Distribuci6n de frecuencia de tallas de las capturas diurnas, crepusculares y 
nocturnas respectivamente. 

Composici6n de sexos de E. superba de los tres periodos. 

Captura total (tone1adas/milla) para ambas areas de los tres periodos 
temporales. 

Captura total (toneladas/horas) para ambas areas en los tres periodos 
temporales. 
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