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Recent Increase of Jellyfish Populations and their Nuisance to Fisheries
in the Inland Sea of Japan

Shin-ichi UYE™ and Uka UgTa!

We conducted a poll of fishermen in order to survey the recent increase of jellyfish (e.g. Aurelia aurita and Chrysaora
melanaster) populations and their nuisance to fisheries in the Inland Sea of Japan. We sent questionnaires to 161 fish-
eries cooperatives and interviewed face-to-face in respondent’s ports and homes. A total of 1152 respondents, with
>20-year-experience as net-fishermen (85%), angling-fishermen (7%) and others (8%), was obtained. During the sur-
vey, 65% of total respondents indicate that A. aurita population have increased in the last 20 years. The increase is most
remarkable, particularly in the last 10 years, in the western Inland Sea of Japan. An elongation of the period of occur-
rence as medusa is obvious (in extreme cases, there are over-wintering medusae) in both the eastern and western Inland
Sea of Japan, due to recent increase of annual minimum water temperature (>11°C). On the other hand the seasonal oc-
currence pattern is more or less the same as before in the central Inland Sea of Japan. where the winter water tempera-
ture is <<10°C. Annual landings of zooplanktivorous fish have decreased to about 1/3 of the peak landings in the mid-
1980s, suggesting that A. aurita can utilize more zooplankton as food than before to enhance its population. From these
facts, we conclude that the recent increase of A. aurita population might be attributed to water temperature elevation in
the winter and over-fishing of zooplanktivorous fish. Although the seasonal occurrence of C. melanatus is largely the
same as before, 47% of respondents indicate that its population has increased in the last 20 years. The nuisance of jelly-
fish to fisheries, particularly to net-fisheries, has been increasingly severe, according to reports by fishermen. The pro-
ductive ecosystem of the Inland Sea of Japan has been degraded by the proliferation of jellyfish, i.e. the process of so-
called “jellyfish spiral”.
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Figure 1. Map of the Inland Sea of Japan with 18 divided sea
areas. Numerals in parentheses denote numbers of respon-
dents used for the analyses.
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Figure 2. Poll results showing the periods (<1982, 1983-1987,
1988-1992, 1993-1997 and 1998-2002) when Aurelia aurita
began to increase in the Inland Sea of Japan. <1982 means
that the occurrence of A. aurita was the same before 1982 as
present. Columns indicate percentage of the respondents for
respective periods. A line indicates cumulative percentage.
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Figure 3. Poll results showing the regional variations in the pe-
riods (<1982, 1983-1987, 1988-1992, 1993-1997 and
1998-2002) when Aurelia aurita began to increase. <1982
means that the occurrence of A. aurita was the same before
1982 as present. Color scales indicate percentage of the re-
spondents for the respective periods.

, AR

Lk, A OREE T AR TH B, WK T
g [1993-1997EMIZHEIM L 72] EDEIEHAEA41% &
HotzZ D, WHKA SRIET DRI TS
DN R L7z e PREEN S,
2) SHEN A HRBEOZEL

Z 2 5 4 OEFINERE & Sl SR S F OWF Iz T
1%omw4@m CHELAREZAS, 13RI T4 9
CUTHBILLYS ., 2797135 FIIZIE R 10em iR L,
L'.‘?’f H 3 C‘l‘b”btg s (b BN, RS,
OB %Iz F B & FREED E K
HZJ!}: Z Z v‘ﬂh?é. I X 5 OMBIBAR, dHkE o
AL A B, 2hehgs, 90k mgnl & A8
B ot WHEPEBAE T, I X550 [HBRHHRE
K ot] EDHEHEILZ4%, [Ebo ] LollE
1245%, B o72) LOMBIF 1% KTH 72, —h,
RIS RE L B 7] EOMIBEIZ 1%, [ZEh6 0]
L DEIHEIL55%, [HEL horz] LOHIEIL44% TH 72,
T EREFNEBERE LTI X2 30 HBEAE
WL TWAZ EERLTNS,

Time to appear

Earlier

Earlier g

Figure 4. Poll results showing the regional variations in the
time of appearance (top) and disappearance (bottom) of Au-
relia aurita. Pie graph denotes percentage of the respondents
for ‘earlier’ (red), ‘the same’ (yellow) and ‘later’ (blue) of the
time.
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Figure 5. Temporal variations in annual landings of zooplanktivorous fish (i.e. anchovy, sardine, shirasu, sand lance,
chub mackerel, and jack mackerel) in the Inland Sea of Japan (from the Ministry of Agriculture, Forestry and

Fisheries, 1976-2000).
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Figure 6. Temporal variations in annual minimum water tem-
perature in the Inland Sea of Japan (top), Bungo Channel and
Hiuchi Nada (bottom) (calculated from the data from the
Ministry of Environment).
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Figure 7. Temporal variations in annual occurrence of red tides
in the Inland Sea of Japan (from the Setonaikai Fisheries Co-
ordinate Office, Fisheries Agency, 2002).
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Figure 8. Poll results showing the periods (<1982, 1983-1987,
19088-1992, 1993-1997 and 1998-2002) when Chrysaora
melanaster began to increase in the Inland Sea of Japan.
<1982 means that the occurrence of C. melanaster was the
same before 1982 as present. Columns indicate percentage of
the respondents for the respective periods. A line indicates
cumulative percentage.
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Figure 9. Poll results showing the regional variations in the pe-
riods (<1982, 1983-1987, 1988-1992, 1993-1997 and
1998-2002) when Chrysaora melanatus began to increase.
<1982 means that the occurrence of C. melanatus was the
same before 1982 as present. Color scales indicate percent-
ages of the respondents for the respective periods.
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Figure 10. Poll results showing the regional variations in the
time of appearance (top) and of disappearance (bottom) of
Chrysaora melanatus. Pie graphs denote percentage of the
respondents for ‘earlier’ (red), ‘the same’ (yellow) and ‘later’
(blue) of the time.
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Figure 11. Temporal variations in the annual landings of Japan-
ese butterfish (Psenopsis anomala) in the Inland Sea of Japan
(from the Nansei Regional Fisheries Research Institute, Fish-
eries Agency, 2001).
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Figure 12. Photographs showing the nuisance of Awrelia aurita
to fisheries. Numerous A4. aurita attached on a purse-seine net
(top) and those contaminated with purse-seined mackerel
(bottom) (courtesy of Ohita Prefectural Fisheries Promotion
Office).
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Appendix

Form of questionnaire
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