27 9 Vol. 27 No.9

2007 9 ACTA ECOLOGICA SINICA Sep. 2007
200090
1997 ~2000 23°30’ ~33°00'N 118°30" ~128°00'E 4
Euphausia pacifica E. nana
Pseudeuphausia sinica P. latifrons
E.
tenera Stylocheiron carinatum E. diomedeae S. affine  Nematoscelis sp.
N. gracilis N. atlantica  Stylocheiron sp. S. suhmii S. microphthalma
Nematoscelis tenella Thysanopoda tricuspidata E. sanzoi E. similis
E. mutica E. brevis E. recurva Euphausia sp.
1000-0933 2007 09-3678-09 Q178 Q179 Q959.223*.61 S931 A

Distribution patterns of pelagic euphausiids in the East China Sea
XU Zhao-Li

Key and Open Laboratory of Marine and Estuary Fisheries Ministry of Agriculture of China East China Sea Fisheries Research Institute Chinese Academy of
Fisheries Sciences Shanghai 200090 China
Acta Ecologica Sinica 2007 27 9 3678 ~ 3686.

Abstract Distribution patterns and abundance of the euphausiids were examined in the East China Sea 23°30 '—33°00’
N 118°30'—128°00'E  in relation to temperature and salinity. The data were collected in 4 surveys from 1997 to 2000.
The Density or Yield Density model was used to predict optimum temperature and salinity of water for euphausiids
occupations thereafter distribution patterns of euphausiids were determined based on the predicted parameters. Of 23
species Euphausia pacifica E. nana Pseudeuphausia sinica and P. latifrons were numerically dominant. The analyses
indicate that Euphausia pacifica is an offshore temperate water species E. nana is an offshore temperate warm water
species P. sinica is a coastal subtropical water species and P. latifrons is an oceanic tropical water species. The four
species occupied four different water masses respectively cold water mass transitional zone where cold and warm water

masses are mixed in the winter and spring transitional zone where cold and warm water masses are mixed in the summer
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and fall as well as warm water. These could be the designator of individual water masses respectively. The predicated
optimal temperatures for E. tenera S. carinatum E. diomedeae Stylocheiron affine Nematoscelis sp. N. gracilis N.
atlantica  Stylocheiron sp. and S. suhmii are all > 25°C. These species are mainly distributed in southern Kuroshio in the
winter and spring the Kuroshio the Taiwan Warm Current and Tsushima Warm Current during the summer and autumn

and the equatorial waters of Pacific Ocean and the eastern waters of Taiwan. They are designated as oceanic tropical water
species. Nematoscelis tenella and T. tricuspidata are referred to as offshore subtropical water species according to their
geographic distributions even if they are halobionts. Euphausia sanzoi is considered as a typical offshore subtropical water
species which inhabited waters below 25°C. Stylocheiron microphthalma occupied warm current waters where temperature
and salinity is nearly 25°C 34 ppt in the summer and autumn is designated as oceanic tropical water species. In the same
way E. similes E. mutica Euphausia sp. E. brevis and E. recurva are classified into offshore subtropical water species
in accordance with the optimum temperature and salinity of waters as well as locations and seasons of their occurrence.

Optimum temperature rather than salinity is a better parameter in determining the distribution patterns of euphausiids.

Key Words zooplankton euphausiids distribution patterns temperature salinity East China Sea
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Table 1 Distribution of pelagic euphausiids species in the East China Sea
Spring Summer Autumn Winter
Species
I 0 m v v I I m v Vv I T m v Vv I T m v Vv
Pseudeuphausia sinica + + + o+ + + o+ + + o+ o+
P. latifrons + + o+ o+ o+ + + o+ + o+ +
Euphausia nana + o+ o+ 4+ + o+ o+ 4+ o+ o+ o+ 4 + o+ 4+ +
E. pacifica + o+ + 4+
E. tenera + o+ + + 0+ o+ 4+ + o+ o+ + o+ o+
E. mutica + o+ o+
E. similis + o+
E. diomedeae + o+ + 0+ + o+ o+ o+ + + o+ +
E. sanzoi + + + + +
Euphausia sp. +
E. recurva +
E. brevis +
Nematoscelis gracilis + + o+ o+ o+ + o+ +
Nematoscelis sp. + o+ 4+ + 4+ + + o+ +
N. atlantica +
N. tenella +
Stylocheiron suhmii + + o+ + o+
S. carinatum + 4+ + o+ 4+ + o+ +
S. affine + + + + o+ o+ +
S. microphthalma + + o+ o+
Stylocheiron sp. + o+ o+ + + 4+ o+ o+ + + o+ o+
Thysanopoda aequalis + +
T. tricuspidata + + o+ 4+
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E. sanzoi S. microphthalma S. carinatum
S. suhmii E. mutica
Thysanopoda aequalis E. recurva
2.2
2 2
Stylocheiron sp.
2 20°C
22°C
3 Nematoscelis sp.
Stylocheiron sp.
2.3
2 433
3 Nematoscelis sp.
Density Yield Density
Density
2 3
2 15°C 15 ~20°C
Stylocheiron sp. Nematoscelis sp.
25°C 20 ~25C 30
Nematoscelis sp.
34 30 ~34
Euphausia sp.
22 ~25C 33 ~34 21.07C
30.62 25.5°C  33.98 Euphausia sp. 22.98C 32.14
25.90°C 32.42
3.1
12
=25C 20 ~25C
15 ~20C 10 ~15°C 28 ~32 32 ~34 =34
=25C
=34
3.2
3.2
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1 20°C
32
29.54 22.59C
1
1
2 .
Table 2 Mathematical models and optimum of ecological adaptation
Species Equation Optimum R F p
Pseudeuphausia sinica y=1/ 746.9037 - 64. 01981 + 1. 4604+ 22.59  0.27 16.3 0. 00
y=1/ —=364.0593 +24. 11004S —0. 4176S5> 29.54  0.17 6.31 0. 00
P. latifrons y=1/ 28397.1291 —2339. 83161 + 48.1995: 24.27  0.34  27.6 0. 00
y=1/ 24905.0111 —1478.9011S +21.9578S> 33.68  0.12 3.25 0. 04
Euphausia nana y=1/ 1366. 1909 —-158.6276: + 4.6057: 17.22  0.18 6.95 0. 00
y=1/ 1537.3485 —102. 8393S + 1. 72045 29.89  0.23  11.4 0. 00
E. pacifica y=1/ 48882.6268 —7312. 06551 +273. 4514+ 13.37  0.31  21.8 0. 00
— 32-33*  — — 0.05
E. tenera y=1/ 180730. 7168 —13046. 46631 +235. 47531 27.7 0.25 17.6 0. 00
y =1/ 104644. 9690 — 6083. 81705 +88. 5043 5> 34.37  0.19 7.86 0. 00
E. diomedeae y= 24024982.74 -839413.98; /%% >25 0.19 8.36 0. 00
y =1/ 6863343.2492 —398805. 181S +5793. 3389S> 34.42  0.17 6. 14 0. 00
E. sanzoi y=1/ 1239823. 3601 - 115691. 10331 +2698. 85852 21.43 0.8 385 0. 00
y =1/ 4002317. 8743 —239053. 9518S +3569. 6563 5> 33.48  0.15 4.93 0.01
Stylocheiron sp. y =1/ 10641. 3886 —773. 6860 + 14. 1142/* 26.92 0.22 11.1 0. 00
y=1/ 4611847. 8253 —271610. 0013S +3999. 05715 33.96 0.28  18.5 0. 00
S. carinatum y =1/ 2397520. 8084 — 187183. 78811 +3653. 5545/ 25.62 0.36  30.3 0.03
y =0. 32¢% 865 >34 0.15 8.75 0.01
S. affine y=1/ 106658. 4002 —8645.7119¢ + 175. 2557+ 24.67  0.15 4.87 0.01
y =1/ 2060653. 1250 —120098. 05665 +1749. 8909S> 3432 0.23 116 0. 00
S. suhmii y=1/ 198313.2106 - 14595. 61507 +268. 5970 27.17  0.23  11.6 0. 00
y=1/ 425874.8991 —26874. 08135 +424. 009452 31.69  0.15 4.84 0.01
S. microphthalma y =1/ 3546907. 8450 —285288. 23341 + 5736. 70087 24.87 0.43  46.4 0. 00
y =1/ 4446026. 9344 —261852. 09198 +3855. 68725 33.96  0.21 9.82 0. 00
Nematoscelis gracilis y=1/ 2548654.7711 —198967.2018: +3883. 2367+ 25.63  0.27  17.1 0.00
y=1/ 2521879. 5653 — 159455. 3950S +2520. 54325 3.63  0.51  74.2 0. 00
N. atlantica y =1/ 3504778. 4785 —274379. 0928t +5370. 09127* 25.55  0.66 164 0. 00
y =1/ 3403683. 3764 —200369. 7535S +2948. 86965> 33.97  0.34  26.8 0. 00
N. tenella y=1/ 1977898. 6851 — 180456. 5203t +4116. 07261* 21.92 0.3 20.9 0. 00
y =1/ 5932746. 6634 —342625. 0940S +4946. 85725 34.63  0.19 7.77 0. 00
Nematoscelis sp. Y= -0.01134¢ "1 >25 0.18 13.2 0.00
y=1/ 583199. 7817 —33740. 15165 +488. 11735> 34.56  0.19 8.17 0. 00
Thysanopoda tricuspidata y=1/ 84014.0723 —=7121. 2430z + 151. 2679+ 23.54  0.14 4.36 0.01
=819.86 >34 0. 14 8. 12 0. 00

¥ =80046183¢™ s

3 The value estimated by Fig.3 ¢

surface temperature C S
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Fig.2 Relationship between abundance and surface temperature
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Fig. 3 Relationship between abundance and surface salinity
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