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Map showing location of Wakasa Bay (a): In panel (a), arrows indicate monthly graphical expansion of

the occurrence of N. nomurai along the coast of Japan in 2003 (after, Kawahara et al., 2006; Yasuda,
2007). In panel (b), locations of set nets which conducted visual observations by fishermen were shown.
Current data were collected at stations Al, B3 and G1 in 2007.
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Table 1 Information of observation areas and stations.

Name Area code Observation point
SurfFukui city A Al, A2
Echizen cho B B1-B3
Minami-Echizen cho C Cl1-C3
Mihama cho D D1-D5
Wakasa cho E El-E4
Obama city F F1-F3
Ohi cho G Gl1, G2
Takahama cho H H1, H2

*Locations of the observation points are shown in Fig.1.

Table 2 Period of mooring observation and mean of scalar current speed calculated

at each station.

Mean of scalar current speed (cms™)

Station Mooring period
Entire period 1-20 Oct.
Al July 11-Nov.12, 2007 14.70 = 0.08 10.42 £0.12
B3 Sep. 19-Nov.26, 2007 7.41 = 0.06 8.24=0.11
Gl July 12-0Oct.21, 2007 6.66 = 0.06 5.60 £0.07
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M F10mfE O F - fidids L OKiRZ 1058 S ICilzE L
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Fig.2 Monthly total numbers of the giant jellyfish in September (a), October (b) and November (c) in 2007 at
each area. Location and information of areas A-E are shown in Fig. 1 and Table 1.
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Fig.4 Time series of occurrence of the giant jellyfish during
the period from 10 to 25 August in 2009.

27

ZEERIELTNS.

Fig. 5121, 20094F 8 H A 512H F CEE MO EHED
fibTWzlliB1, D4, D5, E4, F3OKE 7 T 7
HBOMRYZRLTWA, HHMNENBITIZ8 A25
i3, 000 A fEEE Ec#mL, 9H 1 HEIZ
10, 000fEfk 2 B2 5 HbH->7-. 1002306, 11H 8 H
B2, —REI9I230, 000k % 2 2 K7 5 7 HsiIBLL
72. D4, D5, E41Z10H 12 A - T2, 000 LL_E oA
MREINL LR, 12H127% - TH 10, 000fEALL
DY TTIHPHERESNTANH 72, F3TIE8 HELS
50~150FEE DAL IR I NS L9122, 10H28H,
11H12H, 11H30HGEIZ—IFKIZ 7 5 7 oML 7-.
SETOWMTHIMEL THS N FE I, —R KR >
T OEMB T2 REL T2 e Tho 7.

Lh
(=]
k=1
8

| I T S [ ' I N N T
40000{ S8l B
30000 7 N
20000 N
10000 ] -
gl N
40000 TN S IS TN TN S TR [N Y T [ T
7 St. D4

L LR LN

300007
20000
10000
0

1 L 1 I T L 1 L O L

30000

=
7
'E__ 1 St. D5 N
K
2 20000 I~
=
= . -
oy
© 10000 7 T
2 N L
E
2 0 T T T |‘|L in =
= 30000 TN Y [N TN WA NN U NUN SO SN U S S
s | StE4 i
o
= 20000 — -
g
& i i
e
2 10000 - —
2 _ l i
g
E 0 4+——————1 ,l—, .
= 30000 TR TR [N RN NN [ THS WA U SUN A [ S
7
= | SLF3 E
Ic
= 20000 — —
=
= 4
=0
s
£ 10000 7 B
3 J !
2 o0+ .

10 20 31 10 20 30 10 20 31 10 20 30 10 20 31

Aug. Sep. Oct. Nov. Dec.

2009

Fig.5 Time series of occurrence of the giant jellyfish during
the period from 1 August to 31 December in 2009.



iy & 22
28

3.2 KRBT EBEBOEEENORRT

20074F 8 ~12H 12l s A1, B3, GI THUFS N7z
OF—=%ZFHA LT, WINOFMBPBEER, RETINK
GOFEDORERYIK % VB L7z (Fig.6). F 72, Table 2
W&, B2 2HMB X U10H 1 ~20H o jiti#
DAH T —=FHERLTWAE. Al T, MBI
107 1 ~20HD A % 5 —FifiEAsF 214 Tems
10.4em s BEETH - 72, WEWINTILE T, BRI
WAL G TR 5 O T OIEM 2L 2 /R LT 5. KRS
#HbHE, 8H4~5H, 12~13H, 25~27HIZIZ—HE
BIZ40cm s 2B Z IRV DI LTS, 9 A
PRREICIZZ D X D i gs s L s ho 7.
WHB3 TSRO MD X A 7 —FIHIZT7. 4
emsIC, 10H 1 ~20H DA% 5 —FHHI1E8. 2ems™!, %
Z AL ALii T H - 7z, ALALVE 5 TR 55 O it O IRE ]
BAbE A DL, <A F A0 () Ol
PHEAELTW2d 00, BER2HEOHANEL» ) i

%090 & % 3 o

(2015)

MHREL TV Edbhb.

WD) Big D IHEAN S o 720 L, BRI
B2 G1T, WSk 25 5 — 12896, Tems
10H 1 ~20HD A H 5 —FHftii35. 6cm s FETH - /2.
RERINEHILHE TH - 72745, T ORABE XL ERK
DFI20% 12T X, ZRUSO KN Tt Tw
LW S L0572, RIS O ORI 2L %
HBHE, HHEIZ20ms ' AT Tho/zZ Ehbhb.

WIZ, 20074E10 A 25 H £ 20094E10H 5 ~ 6 H DF58%
DMK ERT (Fig.7). ZORIFFHEMMIER S Nz
ADCP % v THUSH S L7zl - 7 — % & v CfE
WL72bDTHDH. ADCPIF 20T EICF— 7 # &L
TVEDPETDTF =7 2 FRTHENY MUAELE T
FHARD L Dolzizd, 65BEIINRT FIVEHW:
M Z 7R L7z, 20074610325 H &, EHE OB E D &1k
BRI D) B THAERER SN, T0L X0
NORZ MaEADL L, FHEPFEOMWIZIIHRA S O

TTTTT

TTTTT

?

(a) Stn. Al
(%)N NE 3 60—
NW, 40 -
W .== g\\- é==‘ E B o
Z _.-‘“w~ a
I 5
S ~.= E E -40
S & -60 BE
(b) Stn. B3
{?ﬁm §60_'
N 2 NE I —
W {gge&,_ :-.gg} % o]
‘m\“ % -
WS
S ~==’ E -40:
S © 60 1
(c) Stn. G1 ) i % ;

ORI
SEES

m
Current speed (cm/sec)
1 t
(=R = I =
[

-60 T

10 20 31 10 20 30 10 20 31
Aug.

T L — T L T L
10 20 30 10 20 31

Oct. Nov. Dec.

2007

Sep.

Fig.6 Frequency of current direction and time series of current in main direction at stations Al (a), B3 (b) and
G1 (c). The main directions of current are NE (a), NNW (b) and ENE (c), respectively. The data were

collected at 10m below the sea surface.



FHEFIRIT BT 520074F, 20094F D KI 2 F 47 (Nemopilema nomurai) BIR O W2 1L

29

36°20"'N
25 Oct. , 2007 5-6 Oct. , 2009
0 50cms’ 0 50cms’
—

Latitude

134°50°E Longitude

136°10°E 134°S0°E

Longitude 136°10°E

Fig.7 Currents measured at 24m below the sea surface on 25 October in 2007 (left) and 5-6 October in

2009 (right).
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Fig.8 Locations where the giant jellyfish were founded from September 2007 to February 2008 (a), and from
September 2009 to February 2010 (b). The figures were created based on data from website of Japan
Fisheries Information Service Center.
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Fig.9 Diagrams of progressive vectors at stations Al (upper),
B3 (middle) and G1 (lower). Data collected during
the period 1-20 October in 2009 were used.
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Temporal variations in appearance regions
of giant jellyfish (Nemopilema nomurai)
in 2007 and 2009 in the eastern part
of Wakasa Bay

Atsushi KANEDA" Eri TABATA*!
Jun TSUZUKI* Kouta AYUKAWA™
and Yutaka KUMAK]|™

Abstract

Temporal variations in distribution of giant jellyfish (Nemopilema
nomurai) were investigated in Wakasa Bay, in 2007 and 2009,
using visual observations which conducted at set nets in the bay.
Data showed that the giant jellyfish appeared not only around the
bay mouth but also eastern and south-eastern parts of the bay.
From the current data collected by a research vessel, it was
considered that the giant jellyfish were moved to the set nets by
eastward flow and an eddy occurring in the bay. The period that
the giant jellyfish appeared in Wakasa Bay was relatively longer
than other coastal areas of the Japan Sea. Since the current data
collected at the inner part of the bay showed that the velocity was
small, it was considered that stagnation of water masses at inner
part of the bay caused the appearance of large jellyfish for the
long-term.

Key words: giant jellyfish, Nemopilema nomurai, appearance area,
Wakasa Bay
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