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Fig. 1 Acoustic survey track and trawling location in the

waters around the South Orkney Islands
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Tab.1 Main settings of EK60 transducer

W e A2 transducer type ES38B ES70-7C ES120-7C
R ISR beam type %4 split %4 split 434 split
Jik K 2 /ms pulse length 1.024 1.024 1.024
Jk i ] /s pulse duration 2 2 2
Y13 /w power 2000 750 250
75 4/(m/s) sound speed 1453 1453 1453
L RE AR 25 /dB transducer gain 25.36 26.78 26.87
% i 25 %5/(dB/km) absorption coefficient 10.20 17.90 25.80
Sa f&1E/dB Sa correction -0.64 -0.72 -0.49
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0
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Tab. 2 Krill target strength model coefficients
FR 7Y Z2 4 model coefficient FHUA value
A 6.64558746
1.27909076x10™"
4.46318146x107"
-1.19209591x107"
7.42324712x107°
~1.73916236x10°°
1.86327198x107*
-8.67465215x107°
1.32140873x10™"
-8.09830343x10"
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Fig. 2 Length distribution of Antarctic krill around
the South Orkney Islands in spring of 2017
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x3 FEESHEEERTHNRMTHEBERFHHT RBNASOFKRBGEES)
Tab.3 Average day-night nautical area scattering coefficient (NASC) and volume back-scattering strength (S))

values in the nine transects survey area around the South Orkney Islands n=68; x+SD
e i 28 NASC/(m*/nmi?) S,/dB
transect number (%K day 7 W night 1K day W night
1 18.53+£3.42 13.37+2.92 —77.20+3.82 -78.514£3.51
2 28.9245.84 27.21+4.26 —76.94+2 .82 —77.104£3.51
3 38.11+10.35 38.04+8.21 -76.81+2.94 -76.98+1.55
4 168.91+25.71 167.91+28.27 -76.03£1.67 —76.29+2.86
5 25.21£13.22 24.72+10.88 —76.57+1.49 -76.71+2.84
6 53.21+18.30 52.38+17.41 —76.43+1.93 -76.514£2.38
7 122.25+21.29 121.62+20.56 —76.22+3.86 -76.454+2.52
8 15.80+2.23 14.40+2.63 —77.93+2.10 —80.824+2.25
9 16.12+£24.11 14.91+£18.94 —77.85+3.41 —78.79+4.25
BRI B /(g/m?) krill density BEUFE I/ (g/m?) krill density
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£ : E
s K
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# & 16:00-18:00 R :18:00-6:00(%k H)
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4
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Fig. 3 Vertical distribution of Antarctic krill around the South Orkney Islands in the spring of 2017
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7K ocean bathymetry
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Fig. 4 Horizontal distribution of Antarctic krill density values
around the South Orkney Islands in the spring of 2017
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Acoustic estimation of Euphausia superba in the South Orkney Islands
in austral spring 2017
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Abstract: Antarctic krill (Euphausia superba) is a key species in the Southern Ocean ecosystem, and knowledge
regarding its biomass is essential to understand the ecology and distribution of krill. The acoustic data was col-
lected across extensive gradients in the South Orkney Islands on the commercial fishing vessel Long Teng. Krill
targets were identified in acoustic data using a multi-frequency identification window and converted to krill den-
sity using the Stochastic Distorted-Wave Born Approximation target strength model. The average krill length was
(33.01+4.06) mm, with a maximum length of 49.21 mm and a minimum length of 25.50 mm. There was no sig-
nificant difference between male and female krill length. The whole ecogram could be divided into 1338 integra-
tion units, of which 586 units were in daytime and 752 units were at night. The maximum krill density was
554.07 g/m* and the minimum density was 0 g/m”. The Antarctic krill were mainly aggregated, with 87.90% inte-
gration units having no biomass. There was no significant difference in diurnal NASC and S, values of the 9 tran-
sects, which suggested that the diurnal vertical movement had no effect on the estimation of krill biomass. The
average krill density was 71.01 g/m” and the total biomass was 1.77x10°t in this area. The krill were mainly ag-
gregated in a 60—180 m water depth range in the daytime, and gradually moved upwards or downwards at night.
Light intensity is one of the factors that influence the krill diurnal vertical movement. However, a proportion of the
Antarctic krill sunk to deeper waters at night, which may be to prey on the deep-water food. The results of this
study provide abundant information on krill distribution in this area and basic data for current feedback on the krill
resource management of CCAMLR. In future, the research on the correlation between krill biomass and external
factors (environmental factors, predators) can help us understand the population structures more accurately and
predict the distribution of krill resources.
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