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BY-CATCH OF FISH IN THE KRILL FISHERY
L. Eversonl, A. Neyelov2 and Y.E. Permitin3
Abstract

Observations are reported of icefish being taken as by-catch during krill
fishing operations from a research vessel. The results indicate that the
by-catch of fish in the commercial krill fishery may be significant in
some areas of the South Georgia shelf. The problem is thought to be
least in open ocean krill fishing.

Résumé

Observations fournies par un navire de recherche sur le poisson des
glaces présent dans les captures accessoires des opérations de péche de
krill. Les résultats indiquent que la capture accessoire de poisson dans
la p&cherie commerciale de krill pourrait &tre significative dans certaines
régions du plateau de Géorgie du Sud. 1l semblerait que le probleme
soit de moindre importance dans les opérations de péche en plein
océan.

Pez3oMe

C HayuHO-HCCJIeJOBATEJbCKOrO cyAHa 6bljla TNoJyueHa
HHpopMaLust O HabwAeHWU IPUJOBa JEASHOU pbi6bl MPU
NpoMbIcJie KpUJsi. Pe3yibTaThbl MOKa3bIBAIOT, UTO NMPUJIOB PbI6bI
IpU  KOMMEPUECKOM TIpOMBICJE  KPHUJsI  MOXEeT  6bIiTh
3HAUMTeJIbHBIM B HEKOTOpbIX palfioHax weJbpa IOXHOMN
I'eopruu. IlpeanoJaaraeTtcsi, UTo NpobJjeMa MeHee CeEpbe3Ha NMpu
MPOMBIGJIE KPUJIST B OTKPBITOM OKEaHe,

Resumen

Se han observado capturas accidentales de draco rayado durante la
pesca de krill realizada por un buque de investigacién. Las
conclusiones indican que la pesca ictica accidental que ocurre en la
pesqueria comercial de krill puede ser considerable en algunas zonas de
la plataforma del archipiélago de las Georgias del Sur. Se cree que este
problema se da en menor magnitud en la pesca de krill en alta mar.

1 NERC, British Antarctic Survey, High Cross, Madingley Road, Cambridge CB3 OET, United Kingdom
2 Zoological Museum, USSR Academy of Sciences, 199034 Leningrad, USSR
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1. INTRODUCTION

During the past 20 years a major krill fishery has become established in the Southern
Ocean. Nearly all of the catches have been made using midwater trawls, which, because krill
(Euphausia superba) only grow to a maximum size of about 6 cm, are made of fine mesh
netting. The fishery operates by aimed tows at krill swarms which have been located using
echosounders.

Recently concern has been expressed that the fishery may be taking a significant
by-catch of fish with the result that it may be responsible for significant levels of mortality in
other harvested species (SC-CAMLR, 1989). We have analysed results from research vessel
catches, using commercial krill trawls, in order to quantify the by-catch of fish in the krill
fishery.

2. MATERIAL AND METHODS

Observations were made on catches from the research vessels Akademik Knipovich
between January and July 1981 (Anon., 1981), and Evrika during January 1987. Both cruises
were undertaken in the Atlantic sector of the Southern Ocean. Part of the time the research
vessels were operating in conjunction with krill fishing fleets. Precise details of the locations
and numbers of commercial fishing vessels are not available to us, were are unable, therefore,
to relate these results directly to the total krill catch during the two seasons under consideration.
Information is available, however, on the general disposition of the commercial fleet in the area.

Position at the end of each haul was recorded along with maximum and minimum water
depth, time and duration of tow. The depth of the footrope of the net and the vertical opening
of the net were also recorded.

The constraints of the sampling program meant that not all catches could be sampled but
wherever possible representative samples were taken to look for fish. In most cases fish were
counted, measured and weighed. When this was not possible qualitative observations were
recorded in the field logbooks. When large krill catches were made a subsample of the catch
was taken for analysis. Numbers and weights of fish in these subsamples have been increased
pro rata to give an estimated total number or weight for the haul.

3. RESULTS

Information on individual net hauls from both cruises is set out in Tables 3 to 4 for
Subareas 48.3, 48.2 and 48.6 respectively. Estimated numbers of the icefish,
Champsocephalus gunnari, taken in each tow at South Georgia are set out in Table 4. Numbers
of other fish species taken in each tow are set out in Tables 5 to 7.

Several size classes were present in many of the catches. The breakdown of size classes
in haul 53 is given in Table 8. Reference to Folkina (1989) suggests all the modal values do
not correspond with year classes. Based on the result of Frolkina, we suggest that our class
(iv) is probably age two or three, our size classes (ii) and (iii) are age 1 and our size class (i) is
age 0. C. gunnari occurred frequently in the catches of Subarea 48.3 but only in shallow
water. This species was never found in hauls where the net had been in water deeper than
500 m throughout the haul. It did not figure in the catches from the other subareas. Moderate
numbers of another icefish, Chaenocephalus aceratus, were also present in some hauls although
the numbers never approached those of C. gunnari.

In contrast to the icefish, Myctophidae species were only present in deep water catches.

All other species were only ever present in small numbers.
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4, DISCUSSION
4.1  General Considerations

The two icefish species C. gunnari and C. aceratus, and the Myctophidae were the only
species that occurred in large numbers in the catches. The situations under which the large
catches occurred are discussed further. The other species were taken in such small quantities
that their presence in the by-catch of the krill fishery is unlikely to affect significantly their
recruitment.

4.2  Chaenocephalus aceratus

The largest by-catches of this species, in common with C. gunnari, were made around
South Georgia but they were only present when the krill catch was very small, less than would
be required by a commercial fishing fleet. Our results suggest that large-scale krill harvesting is
probably having little effect on the stocks of C. aceratus.

4.3  Myctophidae

Catches of Myctophidae tended to occur over deep water, in some instances at a great
distance from the shelf. These species are themselves the subject of directed fishery in deep
water in Subarea 48.3 (SC-CAMLR,1989;- Annex 6, paragraph 7). Everson and Goss (in
press) showed that the distribution of krill fishing was concentrated close to or on the shelf and
so there is likely to be some geographical separation between fleets harvesting these two
resources.

4,4 Seasonal Variation

The results that we have reported here were obtained during the first few months of the
year. Kirill fishing at South Georgia is at its peak during the winter months and our results give
no information for that period.

Krill fishing only takes place during the summer in Subarea 48.2 and our results for that
area may therefore provide a reasonable indicator of the situation within the commercial fleets.

5. CONCLUSIONS

Our results from research vessel surveys demonstrate that, under certain circumstances
at South Georgia, large numbers of fish are likely to be taken in the course of the directed
fishery for krill. The problem appears to be greatest in the vicinity of Clerke Rocks where a
commercial fleet was operating in an area where significant numbers of the icefish C. gunnari
were present. This is the same area that Slosarczyk (1983) noted large numbers of
Nototheniidae and Channichthyidae being taken in experimental trawls. Both Slosarczyk and
Rembiszewski (1982) and Rembiszewski et al. (1978) concluded that although the amounts of
fish were likely to cause little contamination to the krill catches they were sufficiently large to
have a detrimental effect on the abundance of young fish.

From the limited observations we have recorded in this paper we are unable to indicate
whether this effect is present during the winter months when the South Georgia krill fishery is
at its seasonal peak (Everson and Goss, in press).

We suggest two ways of researching this topic further. Firstly, we would recommend
rigorous monitoring of the krill fishery in order to determine the magnitude of the problem in
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the field. Secondly, we consider it important to determine the locations and times of year when
the demersal fish are at greatest risk. At South Georgia this would mean that results from
young fish surveys in winter would be of particular importance. Examination of data from
such research cruises would provide guidance to help krill fishermen avoid catching young
fish.

The largest by-catches of C. gunnari were associated with moderate or low catch rates
of krill. The highest catch rates of krill contained a small proportion of by-catch species. This
tends to indicate that commercial fishing on dense krill swarms may have only a minor effect on
the icefish. Approximately one haul in 20 was however taking large amounts of krill and fish.
There is clearly a need for further information on the relationship between the krill swarms and
associated demersal fish species.

C. gunnari was not present in the by-catches from Subareas 48.2 or 48.6 and so from
this information we would conclude that there is only a very small by-catch of this species in
the krill fishery in these areas.

Our results also indicate that other demersal species are probably not present in great
quantity in the by-catch in these areas.
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Table 1:

Information on trawls in Subarea 48.3 (South Georgia).

Column headings are as follows: a-Haul number, b-Day, c-Month, d-Latitude
(degrees south), e-Latitude (minutes), f-Longitude (degrees west), g-Longitude
(minutes), h-Water Depth at Start of Trawling, i-Water Depth at End of Trawling,
j-Minimum Depth of Footrope of Net, k-Maximum Depth of Footrope of Net,
1-Vertical Opening of Net, m-Time, n-Duration of Tow (hours).

a b c d € f g h i j k 1 m n
Cruise of RV Akademik Knipovich in 1981

47 10 4 54 54 34 50 230 255 45 40 30 845 2.00
48 10 4 54 56 34 51 230 130 30 40 24 1640 0.92
49 11 4 54 55 35 2 220 155 40 31 27 225 1.58
50 11 4 54 49 34 49 240 580 35 35 27 600 1.33
51 4 54 55 34 50 500 185 40 35 27 850 1.00
52 4 54 56 34 46 260 145 35 35 26 1645 1.17
53 12 4 54 52 34 51 225 300 35 35 24 650 2.25
54 4 54 46 34 59 250 257 55 42 32 1130 0.92
55 4 54 53 35 3 280 180 32 50 24 1705 2.25
56 14 4 54 57 35 4 170 170 50 50 24 540 2.50
57 4 54 52 35 8§ 165 165 40 50 27 945 2.25
58 4 54 47 35 16 110 350 75 250 25 1650 3.83
59 15 4 54 44 34 55 450 295 40 45 30 1055 1.66
60 4 54 40 34 50 350 305 40 40 29 1520 2.33
61 16 4 54 41 34 51 360 500 40 50 30 715 1.08
62 4 54 43 34 57 260 290 50 50 33 1015 1.75
63 4 54 45 35 1 255 250 1325 1.75
64 17 4 54 39 35 32 120 120 60 50 30 2115 2.75
65 18 4 54 38 35 14 225 205 235 1.42
66 18 4 54 31 35 19 160 160 50 40 30 725 1.83
67 18 4 54 30 35 10 300 300 50 50 30 1550 2.67
68 19 4 54 29 35 15 300 1160 40 50 30 630 1.50
69 19 4 54 28 35 13 500 600 50 60 25 1025 1.08
70 19 4 54 29 35 7 400 500 40 40 30 1745 1.83
71 20 4 54 14 35 18 250 470 545 2.25
86 10 5 55 0 33 47 3000 3000 70 150 1430

87 11 5 54 57 31 34 4700 4700 65 150 315 0.50
88 11 5 54 34 32 11 5120 5120 35 55 30 1100 0.50
g9 12 5 54 33 34 53 700 700 35 110 30 905 0.58
9 12 5 54 55 34 55 125 180 35 50 27 1700 0.50
91 12 5 54 51 34 42 130 130 37 55 27 1945 1.00
92 12 5 54 49 34 49 320 320 35 110 30 2210 0.67
93 13 5 54 16 35 26 230 120 32 55 30 600 0.50
94 13 5 54 10 35 36 200 200 45 65 30 825 2.08
95 13 5 53 55 34 40 3310 3310 37 53 30 1810 0.50
9% 15 5 54 6 35 43 240 240 45 60 30 750 1.42
97 15 5 54 13 35 16 700 69 65 150 1210 0.50
98 15 5 53 51 35 10 3200 3200 42 54 30 1620 0.58
99 16 5 53 58 35 33 980 980 42 54 30 700 0.67
100 16 5 54 3 35 34 230 130 45 65 30 955 1.83
101 16 5 54 13 35 59 215 215 37 54 30 1650 0.50
106 18 5 54 0 35 58 270 300 100 100 1210 0.58
107 19 5 53 47 35 52 630 780 37 54 30 1720 0.50
109 19 5 52 5 36 25 3700 3700 37 54 30 1625 0.50
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Table 1 (continued)

a b c d e f g h i j k 1 m n
Cruise of RV Akademik Knipovich in 1981 (continued)
110 20 5 53 10 36 13 3000 3000 100 100 245 0.70
111 20 5 53 37 36 30 620 620 37 54 30 730 0.50
112 20 5 53 45 36 35 180 180 35 60 30 940 0.50
113 20 5 53 41 37 31 320 315 65 150 1535 0.50
114 23 5 53 35 38 20 2550 2550 37 54 30 630 0.50
Cruise of RV Evrika in 1987
6 6 1 56 23 27 29 180 150 40 40 2140 0.92
7 7 1 56 17 26 33 3000 3000 220 0.50
30 18 1 55 28 35 36 250 310 95 150 1655 1.17
31 19 1 54 53 34 43 128 300 20 50 135 1.25
32 19 1 54 53 34 38 200 300 30 130 440 0.92
122 27 2 54 54 34 31 275 270 50 50 2150 0.50
145 4 4 54 40 35 26 150 150 0 35 1400 0.42
Table2:  Information on trawl in Subarea 48.2, South Orkney Island. (Column headings are
the same as for Table 1.)
a b c d e f g h i j k 1 m n
Cruise of RV Akademik Knipovich in 1981
74 27 4 60 39 50 57 420 420 35 35 25 1300 0.50
75 27 4 60 59 53 5 1500 1500 37 55 30 2255 0.50
76 28 4 60 30 53 52 3000 3000 37 55 30 550 0.50
77 28 4 60 58 53 48 1760 1760 1215
78 29 4 62 9 55 27 330 330 35 60 30 1025 0.50
81 30 4 62 34 56 5 205 205 37 40 30 1635 1.25
82 1 5 62 36 35 34 320 320 50 50 30 950 0.75
Cruise of RV Evrika in 1987
9 8 1 57 15 26 31 656 0.58
12 10 1 58 53 26 41 1000 990 1850 0.50
13 10 1 58 56 26 38 2200 0.50
14 11 1 58 16 26 38 120 0.42
17 12 1 59 59 28 9 2000 2000 45 45 2235 0.58
18 13 1 60 3 30 20 2000 2000 30 30 1240 0.58
19 13 1 59 59 30 20 2000 2000 30 20 1500 1.00
20 13 1 59 59 30 28 1000 1000 25 25 1755 1.00
21 13 1 60 3 30 28 2700 2700 25 25 2045 1.00
29 17 1 60 14 60 15 1400 500 15 45 1100 0.83
35 23 1 61 41 27 59 4000 4000 5 125 2215 2.50
36 23 1 63 3 27 57 4000 4000 30 35 1315 1.16
51 30 1 62 36 41 48 3000 3000 O 50 1110 2.50
52 30 1 62 35 41 50 3000 3000 20 50 1625 2.50
53 30 1 62 5 42 30 3000 3000 20 50 2300 2.00
54 31 1 60 44 44 12 150 125 O 65 1150 1.16
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Table 2 (continued)

a b c d € f g h i j k 1 m n
Cruise of RV Evrika in 1987 (continued)
55 31 1 60 29 45 2 580 638 30 140 1650 0.92
56 31 1 60 30 44 51 650 400 O 35 2030 2.00
57 1 2 60 25 46 20 125 130 20 50 230 0.75
58 1 2 60 23 45 59 150 600 30 110
61 3 2 60 28 47 2 250 200 40 70 1310 0.42
62 4 2 60 31 46 13 100 230 O 30 50 0.66
63 4 2 60 26 45 59 130 120 70 120 1000 0.33
64 5 2 60 26 46 11 215 600 30 80 400 1.00
65 5 2 60 26 46 18 100 120 O 50 1600 0.42
66 6 2 60 25 46 6 318 320 30 20 725 0.75
67 6 2 60 27 45 47 150 240 5 110 1930 2.33
68 7 2 60 25 45 48 250 210 20 70 440 2.84
69 7 2 60 25 46 28 180 200 20 70 1315 0.50
70 7 2 60 26 46 25 250 300 20 800 2050 1.67
71 8 2 60 23 46 16 1500 1500 1125 0.33
72 8 2 60 26 46 11 150 1500 10 50 2300 1.00
73 9 2 60 26 45 59 150 150 O 30 245 0.50
74 9 2 60 27 45 51 180 220 25 55 1335 1.16
75 9 2 60 23 46 18 780 600 70 100 1650 1.16
76 10 2 60 26 46 20 230 460 30 90 730 1.50
77 10 2 60 25 46 28 140 210 40 100 1250 2.16
78 11 2 60 24 46 23 131 400 30 90 700 2.42
79 11 2 60 26 46 43 170 550 25 90 1230 2.00
80 12 2 60 25 46 15 100 600 O 40 15 4.00
81 12 2 60 25 46 19 250 300 120 210 950 2.42
82 13 2 60 26 48 30 140 120 1535 0.16
83 13 2 60 27 46 28 600 700 30 150 1720 3.16
104 13 2 60 27 46 11 360 600 70 90 1835 2.25
111 23 2 60 36 45 36 360 305 0O 40

Table 3: Information on trawl in Subarea 48.6.

(Column headings are the same as for

Table 1.)

a b c d e f g h i j k 1 m n
Cruise of RV Akademik Knipovich in 1981

5 5 3 63 44 9 39 5100 5100 48 85 28 1245 0.50

6 6 3 64 22 6 1 5200 5200 48 67 30 925 0.50
7 7 3 64 54 2 25 5000 5000 48 67 30 545 0.50

8 8 3 66 37 2 18 4500 4500 40 70 28 30 0.58

9 8 3 67 57 2 19 3700 3700 60 70 30 950 0.50
10 8 3 68 37 2 6 3500 3500 31 65 28 1715 0.50
11 9 369 35 1 14 2000 2000 53 80 28 1030 1.17
12 10 3 69 23 3 g8 2100 2100 50 50 30 100 0.50
13 10 3 69 10 4 57 2180 2180 38 38 28 1915 0.75
14 12 3 69 51 10 14 340 345 48 135 32 1615 0.83
17 14 3 69 35 12 32 220 220 38 55 24 715 0.75
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Table 3 (continued)

a b c d e f g h i j k 1 m n
Cruise of RV Akademik Knipovich in 1981 (continued)
18 14 3 69 2 12 49 1800 1800 45 45 27 1610 0.83
19 15 3 68 49 13 22 2700 2700 26 57 25 355 0.58
20 15 3 68 55 12 39 2050 2050 62 62 28 1245 1.33
21 15 3 69 17 11 50 760 740 33 53 23 1850 0.50
22 16 3 69 9 10 55 1800 1800 35 60 25 915 0.58
23 16 3 69 31 10 52 750 750 40 35 30 1405 0.50
24 17 369 7 10 3 2400 2400 50 50 30 1440 1.08
25 18 3 67 11 9 40 3100 3100 35 50 24 1735 0.58
26 20 3 63 12 5 14 5220 5220 32 68 24 1750 0.83
27 21 3 63 20 1 25 4500 4500 40 95 30 1125 0.67
28 22 3 64 4 3 25 2730 2730 28 40 1200 0.50
29 23 3 64 38 7 14 4000 4000 35 48 27 710 0.58
30 24 3 64 36 3 18 2270 2270 30 S50 26 740 0.50
32 25 3 65 15 1 15 3000 3000 37 60 24 810 0.58
34 26 365 20 6 60 4600 4600 40 40 30 1110 0.50
35 27 3 65 52 3 31 4500 4500 35 35 30 1435 0.50
36 28 3 66 30 2 30 3850 3850 35 35 30 425 0.50
37 28 3 67 8 3 13 4000 4000 35 60 30 1115 0.50
38 29 3 68 39 6 5 3200 3200 40 68 30 1545 1.41
39 30 369 7 1 45 3460 3460 40 40 22 1655 1.33
Cruise of RV Evrika in 1987
37 24 1 64 12 28 4000 4000 5 35 2400 1.75
38 25 1 65 28 27 59 4000 4000 200 245 1200 1.00
48 25 1 68 13 29 60 4000 4000 100 130 2350 0.50
Table 4:  Estimated total numbers of C. gunnari in hauls at South Georgia using a krill trawl.
NQ = Present but not quantified.
Haul Catch Sample Size Classes Total
Krill Size @) (ii) (iii) @iv)
(tonnes) (kg)
RV Akademik Knipovich
47 0.20 all NQ
48 0.10 all 0 0 0 69 69
49 0.00 all 0 9 11 0 20
50 0.55 10.15 3901 0 0 0 3901
51 13.00 NQ
52 16.00 NQ
53 0.30 21.16 3162 170 128 170 3629
54 17.00 all 0 0 0 0 0
55 1.00 all NQ
56 1.00 all 0 0 110 0 110
57 10.00 all 0 0 0 1033 1033
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Table 4 (continued)

Haul Catch Sample Size Classes Total
Krill Size 1) (ii) (iii) @iv)
(tonnes) (kg)

RV Akademik Knipovich (continued)

58 1.70 all 0 0 0 24577 24577*
59 10.00 all 0 0 0 0 0
60 2.50 all NQ
61 0.30 all 0 0 0 0 0
62 6.00 all 0 0 0 0 0
63 15.00 22.00 682 0 0 0 682
64 1.60 all NQ
65 0.00 all 0
66 8.00 all 0 0 0 0 0
67 7.00 all 0 0 0 0 0
68 4.00 10.00 800 0 0 0 800
69 18.00 all 0 0 0 0 0
70 5.00 all 0 0 0 0 0
71 9.00 all 0 0 0 0 0
86 0.00 all 0
87 0.00 all 0 0 0 0 0
88 0.00 all 0
89 0.00 all 0
90 few all 3 2 2 0 7
91 0.00 all 0
92 0.00 all 3 2 5
93 0.50 all 2 0 0 0 2
94 0.15 all 4 1 0 0 5
95 0.00 all 0
96 12.00 all NQ
97 0.10 all 0 0 0 0 0
98 0.04 all 0 0 0 0 0
99 0.00 all 0 0 0 0 0
100 15.00 all NQ
101 few all 0
106 0.00 all 0 0 0 0 NQ
107 0.00 all 1
109 0.00 all 0
110 0.00 all 0 0 0 0 0
111 0.00 all NQ
112 few all NQ
113 all NQ
114 few all
RV Evrika
6 few 0 0 0 0
7 0.00 all 0 0 0 0
30 0.00 all 0 0 0 0
31 0.50 all 0 0 0 0
32 2.00 all 0 0 0 0
122 20.00 all 0 0 0 0
145 20.00 all 0 0 0 0

* Haul 58, Champsocephalus gunnari was estimated to make up 70% of the catch. The size

range was 16 to 22 cm which by analogy to Table 8 would have had a mean weight of
48.4 g.
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Table 5:  Catches of fish other than Champsocephalus gunnari at South Georgia.

ACER = C. aceratus, PSEU = Pseudochaenichthys georgianus, LARS =
Nototheniops larseni, MYCT = Myctophidae, NQ is the same as in Table 4.

Haul Kirill Sub- ACER PSEU LARS MYCT
Catch Sample (n) (kg)
(tonnes) (kg)
RV Akademik Knipovich
47 0.2000 NQ 0 NQ 0
48 0.1000 162 0 0 0
49 0.0050 62 1 60 0
50 0.5500 10.15 2 1 1 0
51 13.0000 NQ 0 0 0
52 16.0000 NQ 0 0 0
53 0.3000  0.0212 83 0 0 0
54 17.0000 0 0 0 0
55 1.0000 NQ 0 0 0
56 1.0000 NQ 1 2 2
57 10.0000 NQ 0 0 0
58 1.7000 0 0 0 0
59 10.0000 0 0 0 0
60 2.5000 NQ 0 0 8.0
61 0.3000 0 0 0 0
62 6.0000 0 0 0 0
63 15.0000 0 0 0 0
64 1.6000 0 0 0 0
65 0.0000 0 0 0 0
66 8.0000 0 0 0 0
67 7.0000 0 0 0 0
68 4.0000 0 0 0 0
69 18.0000 0 0 0 NQ
70 5.0000 0 0 -0 0
71 9.0000 0 0 0 0
86 0.0000 0 0 0 0
87 0.0001 0 0 0 46
88 0.0000 0 0 0
89 0.0000 0 0 0 0
90 few NQ 1 NQ 0
91 0.0000 590 0 4 0
92 0.0000 17 0 2 9
93 0.5000 NQ 0 0 0
94 0.1500 NQ 0 0 0
95 0.0000 0 0 0 40 0.5
96 12.0000 0 0 0 0
97 0.1000 0 0 0 0
98 0.0400 0 0 0 0 1.5
99 0.0001 0 0 0 1
100 15.0000 1 0 0 0
101 few 0 0 2 0
106 0.0020 0 0 0 0
107 0.0000 0 0 0 NQ
109 0.0000 0 0 0 15.0
110 0.0000 0 0 0 0.7
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Table 5 (continued)

Haul Krill Sub- ACER PSEU LARS MYCT
Catch Sample (n) (kg)
(tonnes) (kg)
RV Akademik Knipovich (continued)
111 0.0000 0 0 0 0
112 few 1 0 0 0
113 0 1 0 0
114 few NQ
RV Evrika
6 few 0 0 0 2
7 0.0000 0 0 0 0
30 0.0000 0 0 0 1.5
31 0.5000 0 0 0 0
32 2.0000 0 0 0 0
122 20.0000 0 0 0 0
145 . 20.0000 0 0 0 0

Table 6:  South Orkney data for fish in krill catches.

The species are: A = C. aceratus, B = Chionodraco sp., C = other
Channichthyidae, D = Myctophidae, E = Notolepis coatsi, F = Pleuragramma
antarcticum, G = Other species, NQ as Table 4.

Haul  Krill Sub- Species
Catch Sample A B C D E F G
(tonnes)  (kg) m) (kg
RV Akademik Knipovich
74 0.0000 0 0 0 0 0 0 0
75 0.0000 0 0 0 3 0 0 0
76 0.0000 0 0 0 2 0 0 0
77 0.0000 0 1 0 0 0 0 0 3
78 0.0005 0 2 5 0 0 0 2
81 0.1000 0 NQ NQ 0 0 NQ NQ
82 9.0000 0.0360 0 2 3 0 0 0 4 1
RV Evrika

9 0.0000 0 0 0 0 0 0 0 0
12 0.0000 0 0 0 0 0 0 0 0
13 few NQ 0 0 NQ 0 0 0
14 0.0500 2 0 0 0 0 0 0 2
17 few NQ
18 5.0000 0 0 0 0 0 2 0 0
19 0.0000 0 0 0 0 0 0 0 0
20 8.0000 0 0 0 0 0 0 0 2
21 0.1000 0 0 0 0 0 0 0 1
29 0.0000 NQ
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Table 6 (continued)

Haul Krill Sub- Species
Catch  Sample A B C D E F G
(tonnes)  (kg) (m)  (kg)
RV Evrika (continued)

35 0.0400 0 0 0 0 10 0 0 0
36 0.5000 0 0 0 0 0 1 0 0
51 8.0000 NQ
52 2.0000 NQ
53 0.1000 2 NQ
54 0.0000 0 0 2 0 0 1
55 15.0000 0 0 0 0 0 0 0 0
56 0.0000 0 0 0 0 0 0 0 0
57  25.0000 0 0 1 0 0 0 0 0
58  20.0000
61 15.0000 0 0 0 0 0 0 1 2
62  15.0000 0 0 0 0 0 0 0 1
63  20.0000 4 0 0 0 0 0 0 10
64  15.0000 1 0 0 0 0 0 0 1
65  15.0000 3 0 0 0 0 0 0 0
66  25.0000 0 0 0 0 0 0 0 0
67  15.0000 0 0 0 0 0 0 0 0
68 0.0000 0 0 0 0 0 0 0 0
69  20.0000 0 0 0 0 0 0 0 1
70  25.0000 0 0 0 0 0 0 0 0
71 20.0000 0 0 0 0 0 0 0 0
72 3.0000 0 0 0 4 0 0 0 1
73 25.0000 0 0 0 0 0 1 0 0
74 0.0000 0 0 0 0 0 0 0 0
75  25.0000 0 0 0 0 0 0 0 2
76  15.0000 0 0 0 0 0 0 0 0
77  30.0000 0 0 0 0 0 0 0 4
78  10.0000 2 0 0 0 0 0 0
79  30.0000 1 0 0 0 0 0 0 0
80 5.0000 0 0 0 27 1 1 0 5
81  30.0000 0 0 0 0 0 0 0 0
82 0.0000
83 15.0000 0 0 0 0 0 0 0

104

111 10.0000 0 0 0 0 0 0 0 0
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Table 7:  Fish catches in krill trawls from Subarea 48.6.

Species codes are the same as for Table 6 with the addition of I = Pagothenia
brachysoma, J = Chionobathyscus dewitti.

Haul  Kiill Species
Catch I B C J D E F G
(tonnes) (m (kg
RV Akademik Knipovich
5 0.0100 0 0 0 0 0 0 0 0
6 0.5000 1 0 0 0 0 0 0 0
7 1.0000 0 0 0 0 0 0 0 0
8 few 0 0 0 0 5 0 0
9 0.3000 0 0 0 2 0 0 0 0
10 few 14 0 0
11 2.5000 4 15 2 0 0 0 1 0 7
12 0.0010 0 0 1 0 0 3 0 0
13 few 0 0 0 0 0 0 3 0 1
14 0.0010 0 NQ 0 0 0 0 0 2
17 0.1000 0 NQ 0 0 0 0 0 0
18 5.0000 0 NQ NQ 0 0 NQ
19 few 0 0 4 0 0 0 0 0
20 0.0100 0 2 269 0 0 0 0 0
21 0.0100 0 0 0 0 20 0 0
22 4.0000 0 NQ NQ 0 0 0 0 0
23 0.0020 0 2 70 0 0 0 0 0
24 3.0000 0 0 3 0 0 0 0 0 2
25 0.0001 0 0 0 0 0 0 0 0 0
26 few 0 0 0 0 0 0 0 0 0
27 0.5000 0 0 0 0 0 0 5 0 0
28 few 0 0 0 0 0 0 NQ 0
29 0.0000 0 0 0 0 0 0 0 0 0
30 0.0050 0 0 0 0 0 0 0 0 0
32 few 0 0 0 0 0 0 0 0 0
34 few 0 0 0 0 0 0 0 0 0
35 0.0100 0 0 0 0 0 0 0 0 2
36 0.0000 0 0 0 0 0 10 0 0 0
37 few 0 0 0 0 0 0 0 0 0
38 2.5000 0 1 0 0 0 0 1 0 0
39 4.0000 0 0 0 0 0 0 1 0 1
RV Evrika
37 few 0 0 0 0 0 0 0 0 0
38 0.0000 0 0 0 0 0 0 1 0 0
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Table 8: Comparison of size classes of Champsocephalus gunnari with published
information.

Data from Haul 53, Akademik Knipovich

Size Class n Length Range Total Weight Mean Weight
(Table 4) (mm) €9) (8)
@) 223 26-46 31.9 0.143
(ii) 12 76-97 24.6 2.05
(iii) 9 106-119 51.2 5.69
(iv) 12 194-226 581 48.42

Size-at-age from Frolkina (1989) and Frolkina and Dorovskikh (1989)

Age Mean Length Length Range Mean Weight
(mm) (8)
1 108 70-130 2.7
2 181 140-240 24.8
3 245 200-300 77.6
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Figure 1: Locations of hauls around South Georgia in Subarea 48.3. Five hauls in deep
water beyond the limits of this map and where no fish were caught have been

excluded.

Key:

. = < 1 tonne krill, < 100 Champsocephalus gunnari
+ = < 1 tonne krill, > 100 Champsocephalus gunnari
o = > 1 tonne krill, < 100 Champsocephalus gunnari
[ ] =

> 1 tonne krill, > 100 Champsocephalus gunnari
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Figure 2: Champsocephalus gunnari CPUE in logio numbers/hour vs krill CPUE in

tonnes/hour.
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Figure 3: Fish CPUE in log;o numbers/hour vs depth range of net in metres.
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Figure 4: Fish CPUE in log;o numbers/hour vs time of day.
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Liste des tableaux
Informations sur les chalutages dans la sous-zone 48.3 (Géorgie du Sud).

Les titres des colonnes sont les suivants : a-numéro du chalutage, b-jour, c-mois,
d-latitude (degrés sud), e-latitude (minutes), f-longitude (degrés ouest),
g-longitude (minutes), h-profondeur totale au début du chalutage, i-profondeur
totale 2 la fin du chalutage, j-profondeur minimale de la ralingue inférieure du
filet, k-profondeur maximale de la ralingue inférieure du filet, 1-ouverture
verticale du filet, m-heure, n-durée du chalutage (heures).

Informations sur les chalutages dans la sous-zone 48.2 (iles Orcades du Sud).
Les titres des colonnes sont ceux du tableau 1.

Informations sur les chalutages dans la sous-zone 48.6. Les titres des colonnes
sont ceux du tableau 1.

Estimation du nombre total de spécimens de C. gunnari dans les chaluts a krill en
Géorgie du Sud. NQ = Présents mais en quantité indéterminée.

Captures de poissons autres que Champsocephalus gunnari en Géorgie du Sud.

ACER = C. aceratus, PSEU = Pseudochaenichthys georgianus, LARS =
Nototheniops larseni, MYCT = Myctophidae; NQ, voir tableau 4.

Données sur les poissons dans les captures de krill aux iles Orcades du Sud.

Les différentes especes sont : A = C. aceratus, B = Chionodraco sp., C = autres
Channichthyidae, D = Myctophidae, E = Notolepis coatsi, F = Pleuragramma
antarcticum, G = autres especes; NQ, voir tableau 4.

Captures de poissons dans les chalutages de krill de la sous-zone 48.6.

Les codes des espeéces sont les mémes qu'au tableau 6, avec, en sus,
I = Pagothenia brachysoma, J= Chionobathyscus dewitti.

Comparaison des classes de taille de Champsocephalus gunnari avec les
informations publiées.

Liste des figures

Position des traits autour de la Géorgie du Sud dans la sous-zone 48.3. Cing
traits effectués en eaux profondes, au-dela des limites de cette carte, et s'étant
soldés par une capture de poissons nulle, ont €té exclus.

Ci:

* =< 1 tonne de krill, < 100 Champsocephalus gunnari
+ =< 1 tonne de krill, > 100 Champsocephalus gunnari
0 => 1 tonne de krill, < 100 Champsocephalus gunnari

e = > 1 tonne de krill, > 100 Champsocephalus gunnari

CPUE de Champsocephalus gunnari en nombres log;o/heure en fonction de la
CPUE de krill en tonnes/heure.



Figure 3:

Figure 4:

Tabuuna 1:

Tabauua 2:

Ta6auna 3:

Tabauna 4:

Tabauna 5:

TabauLa 6:

Tabauna 7:

Tabauua 8:

CPUE de poissons en nombres logio/heure en fonction de l'intervalle de
profondeur du filet en métres.

CPUE de poissons en nombres logjg/heure en fonction de I'heure du jour.

CrucoK TabJuL]

HHpopMaLus no TpajaeHusiM B logpaitoHe 48.3 (I0xxHasi ['eoprusi).
3aroJ/ioBKH KOJIOHOK cJjeAylomue: a-HoMep TpaJieHusi, b-Ienb, c-Mecs,
d-I0xHas mupoTa B rpagycax, e-Ilupora B MHUHyTaX, f-3anaanas
JoJroTa B rpajycax, g-Zloarora B MUHyTax, h-T'1ly6uHa BOJbI B HauaJle
TpaJeHusi, i-TJiy6uUHa BOJbl B KOHIle TpaJieHusl, j-MUHUMaJibHasl
ray6uHa gyTpona cerH, k-MakcuMaJibHasi riy6uHa ¢yTpona cety, l-
BepTUKaJIbHOE pPacKpbiTHe ceTH, m-Bpewmsi, n-IIpoAoOJ/IXUTENDPHOCTD
TpaJieHUs (B yacax).

HHdopMaumsi no TpajeHusiM B IloapaiioHe 48.2, I0xHble OpKHefcKkue
OCTpOBAa., (3aroJIOBKH KOJIOHOK Te Xe€, UTO B Ta6uuue 1.).

HudopMauusi no TpajeHusM B llogpalioHe 48.6. (3aroJJIOBKU KOJIOHOK Té€
xe, uro B Ta6auie 1.).

OueHKH obuero kosuyectsa C. gunnari B TpaJleHUsIX B paloHe I0XHOM
T'eopruu ¢ UCNOJIb3OBAHHEM KpUJIEBOIO TpaJia. NQ = IPUCYTCTBYET, HO
He NMoJCUUTaHa.

IpusioB Apyrux BuzoB pei6 kpoMe Champsocephalus gunnari B paitoHe
I0xHoit 'eopruu.

ACER = C. aceratus, PSEU = Pseudochaenichthys georgianus,
LARS = Nototheniops larseni, MYCT = Myctophidae, NQ To xe, uto B
Tabaune 4.

IIpUJIOB pbIGbI MPU MPOMBIC/E KpUJsi B paiioHe H0XHbIX OpKHENCKUX
ocTpoROR. O6o3HaueHUs BUAOB: A = C. aceratus, B = Chinodraco sp., C=
apyrue 6esokpoBHble, D =bhcemspusdpy6 E = Notolepis coatsi,
F = Pleuragramma antarcticum, G = npouue Buabl, NQ uto u B Tabauie 4.

IlpusioB pbibbl B TpaJsax KpuJas B llogpaiioHe 48.6. 0603HaU€HNsI BUJOB
Te Xe, uTo U B TabJuuue 6 ¢ gobabaeHueM I = Pagothenia brachysoma,J =
Chionobathyscus dewitti.

CpaBHeHHe pa3MepHbix kJjaccoe Champsocephalus gunnaric
ony6JUKOBaHHOI HHPOpMaLIUeH,
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PucyHoK 2:
PucyHok 3:

PucyHOK 4:
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Tabla 5:

Tabla 6:
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Crcok pUCYHKOB

MecTonoaoxeHus TpaJjieHU B pafioHe I0xHoi I"'eopruu B IlloapaiioHe
48.3. IIsaTb TpaJieHUI Ha 60JibloO M1y 6HHE 3a npeAeaMU 3TOM KapThl, U
rzAe pbibbl He 6b1JIO BHIJIOBJIEHO, HCKJIIOUEHBI,

Kunu:

* = < 1 TOHHbI KpUJasi, < 100 Champsocephalus gunnari

+ = < 1 TOHHbI KpuJsi, > 100 Champsocephalus gunnari

0 = > 1 TOHHBI KpuJs, < 100 Champsocephalus gunnari

e => 1 TOHHHI Kpuasi, > 100 Champsocephalus gunnari

CPUE Champsocephalus gunnari B logg KoJiMuecTBO/Uac B CPaBHEHHU C
CPUE KpUJis B TOHHbBI/Uac,

CPUE pbi6bl B log;g KomuecTBO/Uyac B CPaBHEHUH C AMaNa30HOM Iy 6UH
CeTH B METpax.

CPUE pbi6bi B 10g;g KOMMUEeCTBO/UaC B CpPAaBHEHUH CO BpEMEHEM CYTOK.

Lista de las tablas
Datos de arrastres efectuados en la Subdrea 48.3 (Georgia del Sur).

Los encabezamientos de las columnas corresponden a: a-niimero de arrastre,
b-dia, c-mes, d-latitud (grados sur), e-latitud (minutos), f-longitud (grados
oeste), g-longitud (minutos), h-profundidad del agua al inicio del arrastre,
i-profundidad del agua al término del arrastre, j-profundidad minima de la relinga
inferior de la red, k-profundidad méxima de la relinga inferior de la red,
l-abertura vertical de la red, m-hora, n-duracion de los arrastres (horas).

Datos de arrastres efectuados en la Subdrea 48.2, isla Orcadas del Sur. (Los
encabezamientos de las columnas corresponden a la tabla 1.)

Datos de arrastres efectuados en la Subdrea 48.6. (Los encabezamientos de las
columnas corresponden a la tabla 1.)

Célculo del nimero total de C. gunnari en arrastres de krill efectuados en
Georgia del Sur. NQ = Captura no cuantificada.

Capturas de peces distintos de C. gunnari en Georgia del Sur.
ACER = C. aceratus, PSEU = Pseudochaenichthys georgianus,
LARS = Nototheniops larseni, MYCT = Myctophidae, NQ segtn tabla 4.

Datos de peces extraidos del archipiélago de las Orcadas del Sur en las capturas
de krill.

Las especies son: A =C. aceratus, B = Chionodraco sp., C = otros caenictidos,
D = mictéfidos, E = Notolepis coatsi, F = Pleuragramma antarcticum, G = otras
especies, NQ igual que en tabla 4.

Capturas de peces en arrastres de krill en la Subdrea 48.6.
Los cédigos de especies son los mismos que para la tabla 6 con la adicién de
I = Pagothenia brachysoma, J = Chionobathyscus dewitti.



Tabla 8:

Figura 1:

Figura 2:
Figura 3:

Figura 4:

Comparacién de clases de tallas de Champsocephalus gunnari con informacion
ya publicada.

Lista de las figuras
Posicion de los arrastres alrededor de Georgia del Sur en la Subdrea 48.3. Se
excluyeron cinco arrastres efectuados en aguas profundas mds alld de los limites
de este mapa y en donde no se obtuvo captura de peces.

Clave:

e = <1 tonelada de krill, < 100 Champocephalus gunnari

+ =<1 tonelada de krill, > 100 Champocephalus gunnari
o => 1 tonelada de krill, < 100 Champocephalus gunnari

® =<1 tonelada de krill, > 100 Champocephalus gunnari

CPUE de Champsocephalus gunnari expresada en log,, nimero/horas versus la
CPUE del krill en toneladas/hora.

CPUE de peces expresada en log,, nimero/horas versus el rango de profundidad
de la red en metros.

CPUE de peces expresada en log;, niimero/horas versus la hora del dia.
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