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Fig.5 The water temperature contour and krill density to water depths (30, 60, 90, 120, 150 and 180 m) in Prydz Bay



22

70°E 75°E 80°E

65°E 70°E 75°E 80°E

T T T T
IKIZTRE water depth: 30 m IKJZIRSE water depth: 60 m
I salinity KRRV /(2:m™) density EJF salinity KHEHF G2/ (2:m™) density
33.86 —33.97 » 2220 71.26 33.83  34.16—34.27 - 3.43 0 22.060 46.75
33.91 —34.00 o 3.330 322.67 33.98 34.21—34300 8.48 025570 58.25
33.79—33.95 —34.05 0 9.23 34.08 — 34.24—34.36 0 20.860 30.08
- //‘\ - —165°S
Q )
. ‘@’ ° 0] . :’i% J o
224 L T o S4B e w82
Mac. Robertson ;g%/&%% Mac. Robertson %@,&)@%
Dae) n Land DSe) =70°S
PR 12 3 PR 12 3
Rincess Elizabth Land Rincess Elizabth Land
| | 1 1 1
70°E 75°E 80°E 65°E 70°E 75°E 80°E
70° E 75°E 80° E 65°E 70° E 75°E 80° E
T T I ok
IKIZRIE water depth: 90 m IKIZERIE water depth: 120 m
EhF salinity KR IEUE % /(g:m™) density ¥ salinity KBEUF IR IR % /(g m™) density
3425—3433 o 7.580 21.60 34.17 - 3434 —34.39 O 168.58
3429 —3436 o 8850 2436 34.25 —34.36 —34.40
34.20—34.31 —34.40 3430 —34.37 —34.42
. ) —65°S
o
O
4 (i 9 (b 5 (\\
Mac. Robertson Mac. Robertson ;g@’/&%“
. Land Qs ~170°S
TR S PSS PRI 12 3
Rincess Elizabth Land Rincess Elizabth Land
1 | 1 1 1
70° E 75°E 80° E 65°E 70° E 75°E 80° E
70° E 75°E 80°E 65°E 70° E 75°E 80° E
T T T P . T
IKIZIRIE water depth: 150 m - KGR water depth: 180 m i
EhEE salinity - P L salinity KBFERTT IR 5 /(gm™) density
34.36 — 34.43 34.25 3436 —34.41 o11.30Q 355.65
34.39 — 34.45 3431 3438 —3445 0153207 215633
34323441 — 34.48 3434 — 3439 —34.50 (020.73
//ﬂ A - / O - Hes°s
(7§ X
/,ww N —_—
S by S8 %0 by o ),
Mac. Robertson ;gé%/&%% Mac. Robertson ;gé@’/&)%‘z’ .
bS8 n B Land L3S 770°8
PR 1 2 323 AR S PSS U]
Rincess Elizabth Land Rincess Elizabth Land
1 1 1 1 I
70°E 75°E 80°E 65°E 70°E 75°E 80°E
6
Fig.6 The salinity contour and krill density to water depths (30, 60, 90, 120, 150 and 180 m) in Prydz Bay
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A correlation study between the marine environment and the spa-
tial-temporal distribution of Antarctic krill (Euphausia superba Dana)
in Prydz Bay

LI Lingzhi, HUANG Hongliang, QU Taichun, YANG Qiao, CHEN Shuai, LIU Jian, QI Guangrui

Key Laboratory of Marine and Estuarine Fisheries Resources and Ecology, East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: Antarctic krill (Euphausia superba Dana) is a keystone species in the Southern Ocean ecosystem. Biomass
and distribution research is important to further understand the Southern Ocean ecosystem and its relationship with en-
vironmental change. Krill biomass fluctuates annually in the Southern Ocean, and a relationship between extensive
sea-ice cover during winter and subsequent high krill recruitment in the Antarctic Peninsula region has been suggested.
Although many studies have investigated the effects of environmental factors (temperature, salinity, oxygen, and cur-
rents) on krill, except bathymetry of the shelf break and the presence of Circumpolar Deep Water near the Antarctic
Peninsula, few studies have demonstrated a clear relationship between other factors and krill. Based on a transection
survey conducted in the waters near Prydz Bay during the 29th Antarctic Chinese Scientific Expedition, continuous hy-
droacoustic surveying and net sampling were conducted to estimate krill biomass and study the effects of the marine
environment on krill spatial-temporal distribution. The environmental factors included water temperature, salinity,
chlorophyll concentration, and bathymetry. The hydroacoustic instrument used was the 38 kHz SIMRAD EKS500 (Nor-
way). The sampling net had a 15-mm mesh size. Environmental data were collected with the SBE-CTD911 instrument.
The results showed that mean krill density in the survey area was 32.8 g/m’, and krill biomass was 9.34 million tons.
The population age structure was mainly composed of the 2" and 3" recruitment groups, and the growing conditions
during recruitment were the main reason for the annual changes in krill biomass. Krill aggregated primarily at the shelf
break (70.50°E—75.50°E and 67°S—68.5°S) at 250-1000 m. A significant correlation (P<0.01; 7=0.193) was found be-
tween chlorophyll concentration and the spatial-temporal distribution of Antarctic krill. Temperature, salinity, and
bathymetry did not correlate directly with the Antarctic krill spatial-temporal distribution(P>0.05). A significant nega-
tive correlation was found between salinity and chlorophyll concentration (P<0.01, 7=—0.23). The deep chlorophyll
concentration maximum phenomenon (DCM) was found at 73°E and 67°S in the waters near Prydz Bay. The DCM may
correlate with the winter residual water mass.
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