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Species Identification of Antarctic Krill Euphausia superba Using the
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Antarctic krill Euphausia superba are important components of the Antarctic marine ecosystem both economically
and ecologically; to manage this species effectively, their distribution and abundance must be understood. Using the
Kwang Ja-Ho (3,012 tonnage), a commercial fishing vessel, we conducted acoustic surveys during April 13-24, 2016,
to estimate the distribution and population size of krill around the South Shetland Islands of the Antarctic Continent,
We used acoustic techniques based on the dB-difference, a method used mainly to classify of marine species. We
found that Antarctic krill were present in numbers over 99% at six survey stations, with the exception of Station 3,
where we only found Electrona carlsbergi. There was no difference in cell size due to frequency differences, but echo
signals differed between species: 4.7-12.0 dB for Antarctic krill, and -4.1~0 dB for Electrona carlsbergi.
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Fig. 1. Acoustic survey station for collection of Antarctic krill Eu-
phausia superba sample. Trawl collection station were shown from
Tl toT7.

Table 1. Parameters of scientific echosounder for acoustic data col-

lection

Parameter Setting
Transducer ES38B ES120-7C
Power (W) 2000 250
Pulse duration (microsecond) 1024 1024
Ping interval (second) 2 2
Data collection range 0-1100 0-1100
(minimum-maximum) (m)

Bottom detection range

(minimum-maximum) (m) 5-1100 5-1100
Display range 0-1100 0-1100

(minimum-maximum) (m)

Table 2. Calibration result of frequency 38 kHz and 120 kHz for
scientific echosounder

Frequency (kHz) 38 120
Two-way beam angle (dB) -20.6 -21.0
Receiver bandwidth (kHz) 243 3.03
Transducer gain (dB) 26.82 27.64

3-dB Beam angel (athwart/along) (deg.) 7.08/7.03 6.47/5.60
9.8 247
14489  1448.9

Absorption coefficient (dB km")
Sound speed (m s™)

A2 o] 229 WA AFSES Table 20] YEFY %1 th(Foote et al.,

1987). Al 26l 2] w7 A}, 38 kHz®} 120 kHz 571418
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Fig. 2. Arrangement of the Antarctic krill Euphausia superba trawl net used in this study.
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Fig. 3. Flow chart for the noise removal using acoustic data analy-
sis software.
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Fig. 4. Example of echogram for the noise removal based on acoustic data.
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Fig. 5. Flow chart of acoustic data processing using dB difference
method at 38 kHz and 120 kHz.
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Fig. 6. Relationship between TS and body length calculated by
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2010; Fieding et al., 2011).
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Wang et al.
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Fig. 7. Comparison of De Robertis and Higginbottom’s method and Wang’s method using the noise removal of 38 kHz and 120 kHz.
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Table 3. The recommended ranges (min-max) of S, values (in dB)
used to classify different size distributions of Antarctic krill Eu-
phausia superba during the 2010 B0 assessment (CCAMLR 2010
(SC-CCAMLR-XXIX, Annex5), Fielding et al, 2011). The values
shown on the upper and lower lines of each cell represent the S|,
ranges for 120-38 kHz and 200-120 kHz, respectively

Minumum Maximum krill length (mm)
krill length
(mm) 20 30 40 50 60
10 14.3-16.912.0-16.9 8.7-16.9 4.5-16.9 0.4-16.9
3.9-70 22-70 5370 5370 53-7.0
20 - 12.0-14.3 8.7-14.3 4.5-14.3 0.4-14.3
- 22-39 5339 5339 5339
30 - - 8.7-12.0 4.5-12.0 0.4-12.0
- - 5.3-22 5.3-07 5314
- - - 4587 04-87
40
- - - 3.9-07 3914
- - - - 0.4-45
50
- - - - 0.7-1.4

=

2011). HYE g TG 2§ A 22 279} 2 2]
2 A g9,

2 I
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(f) 50 ping x 2 m

Fig. 8. Example of echogram as to the volume of cell according to the characteristics of the frequency of Antarctic krill Euphausia superba.
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Fig. 10. Relationship between NASC values and catch data.
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Table 4. Stations and time of trawl, area, hauling time, depth, amounts of fish caught and rate of Antarctic krill Euphausia superba

Station Latitude(S) Towing time ~ Towing depth Depth Catch

(date) Longitude(W) (min.) (m) (m) (kg)

(Tzoo11 6/4/14) Se38 o 53 60-90 180 i \|7V|TC|;:109:5124,9FIC: 0.03
(Tzoo21 6/4/16) 6135 60 30-60 178 i \vaFlzclfoéztz, PSG: 0.01
(TZOO?; 614/17) s 32 180-210 <3,000 ~ELC: 0.1

(Tzo(ﬁ 6/4/20) AN e 14 90-120 140 o 3719 ELC: 0.54
(ot 56-18 1 2 240270 300 K064

(Tzooi 6/4/23) Sra0 oW 43 90-120 143 i \Tvlfclzz:1ogh340,8K|F: 0.01
(Tzoo71 6/4/23) S5 W 37 110-140 490 i \valfclzzzzd?(;?j KIF: 0.04

KRI, Antarctic krill Euphausia superba; WIC, Spiny icefish Chaenodraco wilsoni; FIC, Long-fingered icefish Crydraco antarcticus; PSG,

Glacial squid Psychroteuthis glacialis; ELC, Lanternfish Electrona carlsbergi; KIF, Ocellated icefish. Chionodracorastrospinosus.
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