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Abstract 

In order to identify whether or not there was a marked change in two 
kinds of CPUEs, body length and greenness of krill during the fishing 
season, these parameters were examined for each 1 a-day period of 
the Japanese krill fishery in the northern waters of Livingston Island 
in the 1987/88 season. It appears that Japanese trawlers have not 
fished krill concentrations to the extent that a decrease in krill 
biomass in this area can be detected from these data. The percentages 
of "Egui" as an indicator of greenness of krill were too variable 
among trawlers to be an objective indicator at present. 

Resume 

Deux sortes de CPUE, la longueur du corps et la teinte verte du krill 
ont ete examinees pour chaque periode de 1 a jours, pendant la saison 
1987/88, pour la pecherie japonaise de krill dans les eaux au nord 
de I'ile Livingston, afin de demontrer si elles denotent un changement 
significatif pendant la saison de peche. Les CPUE et la longueur du 
corps du krill n'ont pas change pendant la saison de peche. Par 
consequent, il semblerait que les chalutiers japonais n'ont pas peche 
les concentrations de krill a un point tel que la diminution de la 
biomasse du krill dans cette region puisse etre decelee de ces donnees. 
Les pourcentages d"'Egui", comme indicateur de la teinte verte du 
krill, etaient trop variables d'un chalutier a I'autre pour qu'il soit a 
I'heure actuelle un indicateur objectif. 

Pe3IOMe 

)lBa BH,l(a CPUE, ,l(aHHbIe no ,l(JIHHe H CTeneHH 3eJIeHOCTH KPHJI5I, 
nOJIYlIeHHbIe no Ka:>K,l(OMY ,l(eC5ITH,l(HeBHoMY nepHO,l(Y Be,l(eHH5I 
npOMbICJIa 5InoHHeti B BO,l(aX K ceBepy OT O-Ba JIHBHHrcTOH B 
TelIeHHe 1987/88 r., 6bIJIH paccMoTpeHbI ,l(JI5I Toro, lIT06bI 
06HapY:>KHTb, H3MeH5IJIHCb JIH aTH aJIeMeHTbI B 3HalIHTeJIbHoti 
Mepe B TelIeHHe npOMbICJIOBOrO ce30Ha. 1I3MeHeHH5I CPUE H 
,l(JIHHhl KPHJI5I B TelIeHHe npOMhlCJIOBOrO ce30Ha 
OTCYTCTBOBaJIH. llOJIYlIeHHbIe ,l(aHHbIe YKa3bIBaIOT Ha TO, lITO 
npOMbICeJI KPHJI5I $lnoHHeti B aTOM patioHe He npHBeJI K 
COKPaIlleHHIO ere 6HOMaCCbI. BeJIHlIHHbI "Egui" CJIHIDKOM 
BapbHpOBaJIHCb OT TpayJIepa K TpayJIepy H B HaCT05I~ee BpeM5I 
He MoryT CJIY:>KHTb Ha,l(e:>KHbIM rrOKa3aTeJIeM 3eJIeHOCTH KPHJI5I. 

323 



324 

Resumen 

Para determinar definitivamente si hubo un cambio notable en dos 
tipos de CPU E, longitud del cuerpo y verdor del krill durante la 
temporada de pesca, se examinaron estos parametros para cada 
periodo de 10 dias de pesca de krill japonesa en las aguas nortinas de 
la Isla Livingston en la temporada 1987/88. Parece que los buques 
de arrastre japoneses no han capturado concentraciones de krill hasta 
el punto de que una disminuci6n en la biomasa de krill en esta area se 
pueda detectar en estos datos. Los porcentajes de "Egui" como un 
indicador del verdor del krill, fueron muy variados entre los buques 
de arrastre para dar una indicaci6n objetiva al momento. 



1 . INTRODUCTION 

The northern waters of Livingston Island were amongst the largest fishing grounds 
for the Japanese krill fishery in the 1987/88 season. Fishing operations in this area were 
conducted from early January to late March 1988. It was in this area that RV Kaiyo Maru 
conducted a co-operative survey with a Japanese trawler on the target strength of krill. 
Additionally, after the co-operative survey, krill biomass on this fishing ground was 
estimated by an echo integrator. 

Two kinds of CPUEs, body length and greenness of krill were examined for each 
10-day period from early January to late March as a case study to identify whether or not 
they show a marked change during the fishing season. 

2 . MATERIALS AND METHODS 

We defined the fishing ground north of Livingston Island as the area between 
59°30'W and 61°30'W and between 61°30'S and 62°30'S (Figure 1). Two kinds of CPUEs, 
catch/tow and catch/towing time (minute), were computed from the data recorded on log 
books of Japanese trawlers. A CPUE incorporating searching time was not collected and there 
were no essential searching activities (primary searching time of Butterworth, 1988), at 
least during the co-operative study. Trawlers sail against the wind, trawl on the wind and 
spend time searching while waiting to finish processing (secondary searching time). 

Each ship was required to measure body lengths, from the tip of rostrum to the 
posterior end of telson, of 50 animals from one haul per day. 

Condition of "Egui" or greenness of krill has become an item to be recorded routinely 
since the 1987/88 season. Only those catches in which animals showed greenness to the 
extent that they are not suitable even for production of boiled and frozen products were 
checked. 

Data on the above items, coming from trawls made in the area between 59°30'W and 
61°30'W and between 61°30'S and 62°30'S, were examined. 

3. RESULTS AND DISCUSSION 

Trawling positions in January were distributed from the waters about 30 n miles 
north of Livingston Island to the waters north of Elephant Island (Figure 2). From early 
February to mid-March, fishing efforts were concentrated in the waters northwest of 
Livingston Island. In late March, the major fishing ground moved to the waters west of 
Elephant Island. 

There was no significant difference in both catch/tow and catch/towing time among 
10-day periods from early January to late March for each of seven trawlers which 
participated in krill fishing in this season (ANOV A, Figures 3 and 4). Catch/tow values 
showed little change during the fishing season. Trawlers which mainly produce peeled krill 
tended to show larger catch/tow values. Catch/towing time values, however, showed a 
somewhat irregular pattern compared with catch/tow values. Three trawlers recorded a 
maximum value in February, but one trawler in late March. 

Length frequency distribution of krill from all the trawlers is shown in Figure 5 for 
each 10-day period. Although mean body length in early January was rather small, 
41.8 mm, compared with those in later seasons, 45.1 to 46.7 mm, there was no significant 
difference in mean body length between each 10-day period during the 1987/88 season 
(ANOVA). 
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Percentages of "Egui" catches were highly variable among trawlers. No "Egui" was 
recorded in any 1 O-day period in three out of seven trawlers. One trawler, however, scored 
100% "Egui" for three 1 O-day periods in January. Higher percentages tended to occur in 
January. "Egui" percentage does not seem to be an objective indicator of greenness at 
present. The last trawler did not leave the fishing ground but stayed there. Therefore, 
although Butterworth (1988) recommended collection of data on the greenness of krill to 
improve the abundance indices, we do not think routine collection of the data is useful. 

A total of 41 905 tonnes of krill was caught in this area, which equals 57% of the 
total Japanese catch in the 1987/88 season. The estimated biomass of krill by the echo 
integrator on board RV Kaiyo Maru was 601 297 tonnes in the upper 200 m in the s-shaped 
co-operative survey area (Figure 1). After the co-operative survey between RV Kaiyo Maru 
and a trawler in late January, the fishing ground shifted southward to the continental shelf 
just north of Livingston Island. If we assume that the krill concentration in the co-operative 
survey area moved as a whole and assume no advection from adjacent areas, approximately 
7% of the biomass was fished by Japanese trawlers. If krill advected from adjacent areas, 
the percentage would be lower. 

Considering that CPUEs and the mean body length of krill did not change during the 
fishing season, two options are poossible: Japanese trawlers do not appear to have fished 
krill concentrations to the extent that a decrease in krill biomass can be detected from CPUE 
data in the area north of Livingston Island, or krill with similar body length were advected 
from adjacent areas. 

BUTTERWORTH,D.S. 1988. A simulation study of krill fishing by an individual Japanese 
trawler. Selected Scientific Papers, 1988 - Part 1. SC-CAMLR-SSP/5: Hobart, 
Australia. pp. 1-108. 
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Figure 1: The fishing ground north of Livingston Island (square) and the area surveyed by 
RV Kaiyo Maru and a Japanese trawler (s-shaped area in the square). 
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Figure 2a: Trawling positions of Japanese trawlers in the first and middle 10 days of 
January in the 1987/88 season. 
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Figure 2b: Trawling positions of Japanese trawlers in the last 10 days of January and the 
first 10 days of February in the 1987/88 season. 
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Figure 2c: Trawling positions of Japanese trawlers in the middle and last 10 days of 
February in the 1987/88 season. 
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Figure 2d: Trawling positions of Japanese trawlers in the first and middle 10 days of March 
in the 1987/88 season. 
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Figure 2e: Trawling positions of Japanese trawlers in the last 10 days of March in the 
1987/88 season. 
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Figure 3: Mean catch/tow values of each trawler for each 10-day period from January to 
March 1988. 
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Figure 4: Mean catch/towing time (minute) values of each trawler for each 10-day period 
from January to March 1988. 
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Figure 5b: Length-frequency histograms of krill in February 1988. 
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