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Dynamic distribution of Nemopilema nomurai in inshore waters of the northern
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Abstract: Since the late 20" century, giant jellyfish blooms have occurred in successive years in the northern part of the
East China Sea and the Yellow Sea and resulted in ecological disasters in these areas. The main genera in bloom were
Nemopilema and Cyanea spp. with N. nomurai as the dominant species. Fishery resources decreased sharply and normal
fishing was seriously affected in the sea area where giant jellyfish bloomed. Massive aggregations of N. nomurai had
occurred in Liaodong Bay, part of the Bohai Sea since the end of the 20th century in successive years. These blooms had

serious impacts on the structure of fishery resources of Liaodong Bay. The dynamic distribution of juvenile and adult N.
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nomurai and the dominant ecological type reported, juvenile medusae, were analyzed based on the sampling data obtained
during the anchor drift net surveys in inshore waters within a 10m isobath of the northern Liaodong Bay, Bohai Sea from late
May to mid to late July from 2008 to 2011 combined with sampling data from trawl fishery resource surveys within a 20m
isobath of northern Liaodong Bay and fishing pier interview surveys in August every year. In our study, many N. nomurai
juvenile medusae were found in the inshore waters of Liaodong Bay in June, concentrated around the 5m isobath in coastal
estuaries of the Shuangtaizi River. The average catch density of N. nomurai was 52.8 ind-net”*h™" in early and mid June,
and 46 ind-net ~h™" in late June. The highest catch density, 667 ind-net”*h™" | was found within the Sm isobath in coastal
estuaries of the Shuangtaizi River. During July, the amount decreased markedly with the medusae increasing to adult size.
The average catch density of N. nomurai was 5.1 ind-net”"*h™" in early July and 1.8 ind-net™*h™" in mid to late July. After
June the higher density area moved to deep waters. Few adult medusae of N. nomurai were found within the Sm isobath in
inshore waters of northern Liaodong Bay in mid August, while a high-density area of adult medusae was found in the waters
10—20 meters in depth in northern Liaodong Bay. The sea surface temperatures and salinities in areas inhabited by N.
nomurai in June were 17.7—27.3°C and 24.3—31.9 Practical Salinity Unit, respectively. The sea surface temperatures
and salinities of high density areas with juvenile medusae of N. nomurai in June in Liaodong Bay region were 20. 4—
24.4°C and 24.7—731.6 PSU, respectively. Coastal estuaries of the northern Liaodong Bay were one of the possible nursery
areas of N. nomurai. When the juvenile medusae of N. nomurai grew to adults, they swam into deep waters from shallow
waters. In contrast to the adults, the relatively high temperatures and low salinity area of coastal estuaries was an optimum

environment for growth of juvenile medusae of N. nomurai.

Key Words: distribution; juvenile medusae; Liaodong Bay; Nemopilema nomurai; salinity; temperature
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Fig.1 Sampling stations in the northern Liaodong Bay, Bohai Sea
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Fig.2 The horizontal distribution of N. nomurai in early and mid June in inshore waters of the northern Liaodong Bay in 2008—2011
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Fig.3 The horizontal distribution of N. nomurai in late June in inshore waters of the northern Liaodong Bay in 2008—2011
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Fig.4 The horizontal distribution of N. nomurai in early July in inshore waters of the northern Liaodong Bay in 2008—2011
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Fig.5 The horizontal distribution of N. nomurai in mid-to-late July in inshore waters of the northern Liaodong Bay in 2008—2011
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Fig.8 The sea surface temperature( °C ) in inshore waters of the northern Liaodong Bay in late June in 2008—2011

MRYEF 10 B9EAE , 2 1 5028 T 2008—2011 4F 6 A V3 4K BFAN [] 45 B 1 Bl PN )t /K 3 = T

LR EEE
3 itig

3.1 ALZRIEUNE S e b R X B0 235 0 A R A ) R

T VA LA IR K R 26 SR AR T KR L ARV G B VT 1 DX 9 2 A 2 L i
TLAT o5 2 X O s s B OB TESZ IR, J5 0] 09 EN-WS, A3 32 2832 B X iR oK It Rt B9 45 1) 52
W, E FKFEDT AT E 5 SE a4 AR R 6 H L AR VL IL RO IR 11 X Hh b B 4 K B
O AR AT X, W ARAY O B RS T Sm SFEREGAY PN K I, 25 P8 32 XA T I AT, FE 00 S 26 2]y

http ; //www. ecologica. cn



6 }H T & U REIC T B sh A 1709

41.0°N | 41.0°N |
407° | 40.7° |
4040 | 4040 |
WA
40.1° | 40.1° |
Salinity Salinity
a 2008-06-27—07-04 b 2009-06-25—07-02
I I I I I 1 oN I I I I I I PR A I
398 pose 1208° 121.1° 1214° 121.7° 122.0° 122.3°E 398% 12050 1208° 121.1° 1214° 121.7° 122.0° 122.3°E
41.0°N | 41.0°N |
40.7° | 40.7° |
40.4° | 40.4° |
40.1° | 40.1° |
. Salinity
salinity
c 2010-06-24—06-30 d 2011-06-24—06-30
39.8° el 39.8° o

120.5° 120.8° 121.1° 121.4° 121.7° 122.0° 1223°E 120.5° 120.8° 121.1° 121.4° 121.7° 122.0° 1223°E

B9 2008—2011 & 6 B TAITFREZILFMAEBEKRELENSH

Fig.9 The sea surface salinity in inshore waters in the northern Liaodong Bay in late June in 2008—2011
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Fig.10 The catch density(ind-net™'-h™ ) of N. nomurai in different sea surface water temperature and salinity in inshore waters of the

northern Liaodong Bay in June in 2008—2011
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R1 2008—2011 £ 6 AMIVEEFRRERZEE (N - M~ 07 ) SEEMEARERENEETEE
Table 1 The range of the sea surface temperature and salinity in different catch density (ind-net™'-h™')range of N. nomurai of inshore waters in

the northern Liaodong Bay of June in 2008—2011

a3k % >0 Catch density WA E =100 Catch density a3 E =300 Catch density a3 H FE =500 Catch density
AEARY (HEAFIX) Surviving area (%% 4E X)) Intensive area (% 4E X)) High-density area (H0 X)) The highest density area
Year I/ C EIN S MRE/C N RIE/C hE TR/ C hE
Temperature Salinity Temperature Salinity Temperature Salinity Temperature Salinity
2008 20—22.8 30.0—31.8 20.4—22.7 30—31.6 20.4 31.6 20.4 31.6
2009 20.9—27.3 28.5—31.9 22—22.1 29.7—30.6 — — —
2010 17.7—25.6 28.2—31.6 21.5—24.4 29.1—-31.5 23.4—24.4 29.4—29.9 24.4 29.4
2011 19.9—26.7 24.3—29 19.6—21.5 24.7—27.9 20.4—21.5 24.7—27.1 20.4 27.1

Zi4A Total  17.7—27.3 24.3—31.9 19.6—24.4 24.7—31.6 20.4—24.4 24.7—31.6 20.4—24.4 27.1—31.6
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AP AL RS AR R T 1 X A K AR TR A R T R E A AL, A R TRl A W v B A
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