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An Examination of the Relationship between Mass Mortalities of Mullets,
Mugtl cephalus, and Earthquakes

Yoshiaki ORTHARAY

Abstract

There were mass mortalities of mullets in Tokyo and Osaka at roughly the same time in March
2022. Several days later, an earthquake with an intensity of upper 6 on the JMA (Japan
Meteorological Agency) Seismic Intensity Scale occurred off Fukushima. Some people on the Internet
suggested that the mass mortalities might be a precursor of the earthquake. Therefore, we surveyed
the articles concerning reports of mass mortalities of mullets from the newspapers in Japan and the
Internet from April 1996 to June 2022, then examined the relationship between the events and the
earthquakes with an intensity of upper 6 and 7. As a result, we could not find that the incidents
occurred before remarkable large earthquakes except for that case.
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Rk, M oAt cor, Ficl
Z E RS RAKE CAEE L, s &iITiic
T, FRBEOFICIINEZ E2BNDLH L L
bhvTws (RA, 2011), 20 k5 HENDH 5
727, Kia2 RS ORMEDSHOMINTHEIL,
Hl CEEIC R 2 LD H 5. HlziE, 200341
AEX» 5 3 Bich 0 CHEASIIX DT R
IWREFEL, L ORYEIHLEFEZ (Y
FEFTRILE, 2003), X7 o KEFKEIZZ OFEHNIR
59, AV =%y MRETLZHEDITHZ LD
TZ5,

HAICX, AOfTE)EHE L oBE2 R T %
SWEANHE. TFXBLHERD L L
Vo LBWBAREAED, ZhllAicd THE
Db HHENCTITREDP L LFE X5, T, W,
Wil 7e EomENR R L A7 xR HE
REDBEWBAPHAZHICH 5 (K%, 1985).
7z, BFIEEMSCHE BT (M) i, T
DfaHs, FE E23sIE, BRI, Ewvo kB
WAL HE L OREZ TR T 25 WEANH
% (RBhoFZHE S, 1981). EBIZBAE D EH
WiELzErsinzildbnwoEbTchsd, %
NzDIZ ¥, BHAICEODEEVEANE-S
TWioh, BRI, Hodikthe LT
KTz (BHETERAE, 2010). 20 X5
BRIEDL, HRWTEST AL SBEMBAD,
BWERAELTESAErEZ NS, Ly
L, WiARICOWTIE, 1928 FEh 5 2011 £ F T

Table 1 Thirty-seven mass mortalities of mullets

DFEH % FFNTAER, HEEAEHE? S —» AMN
W 100km #iFIN T~ =F 2 —F 60 Lk
DOHENFELE L7 — 23— L7 L, HEigfA
HIBIEHERS S Ic &L wWIERTH B L LT W
% (Orihara et al, 2019; #J5, 2019; #&J5, 2020).
R T O KB HIE & OBEZ FHE L 726152813,
D ELEZOHBEVIEIINE TITR\, |
WoBEHEATEEIZ, BLOEHRE L CHESCHE
NENDTEDH DD, BRIFHARETEILEI
R4 BOoNBHRTHD, DL ITIFIFHER
LNBBRTHH-TH, FHELEZHLIAS LA
Lo TIEFBELOLHEZEE, “BEHHLR” L LT
ZAoNBTENHDL, 2T, KFETIERI DK
B BEBICENTZ T HoT-Dh, Zh b EHIE
EDOMNICBEEMEIZR SN DO T, BEIN
T =21 & D HEBHRET L 7z,

B &

RIDORBHICELTIE, B\EOMEIES &
CA vy —%y MREL BV BT, KEWHD
TRE] IOV THERER T2, KETI,
BOAHEZ S OOHYE L EbN5ED &
b, 100 Ll Fogad RERE LTRSS 2L EL
Tz, £, KEBHBERSZTERES R, HEK
DFfFENRINTTHICOVTIE, A IH%HEIC
RENTWVDEHDETEIBAR. ZORBE, +7
KEIIZIT A XV b ETo72 (Table 1).
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The number

y/m/d  Prefecture Location of deaths Longitude Latitude Reference

1996/9/3 Tokyo Nomi-river, Ota about 2,000 139.7171 355708 #ireHrfdtt (1996)
Ward

1997/2/26 Yamaguchi Tomita-river, Shin- about 500 1317883  34.0626 4 H#rRtE (1997)
nanyo City

1998/8/20 Fukui Mikata-lake, several 135.8845 355663 H H FREI (1998)
Wakasa Town hundred

1999/10/8 Fukui Kata-river, Mikuni several 136.1435 36.1689 H H# R (1999)
Town hundred

2000/5/24 Oita Ura-river, Oita City several 1316320 332361 #eoesrfdet (2000)

hundred
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The number

y/m/d  Prefecture Location of deaths Longitude Latitude Reference
2002/3/17 Aichi Ohgi-river, Nagoya about 2,000 1369529  35.0778 H#FRIH: (2002)
City
2004/4/15 Okayama Kojima-lake, about 1,000 1339545 345866 #iocHrfdtt (2004)
Okayama City
2005/2/22 Aichi Shinhori-river, about 200 136.9129 35.1416 Fise#ritl (2005a)
Nagoya City
2005/5/7 Kumamoto Uchida-river, about 400 1306183 327175 &éreHiftt (2005b)
Kumamoto City
2005/11/28 Okayama Kojima-lake, about 20,000 1339545 345866 #ercHiiEA (2005¢)
Okayama City
2006/9/7 Aichi Yamazaki-river, about 500 1369143  35.0968 H H#rfdwt: (2006)
Nagoya City
2006/9/20 Chiba Ebi-river, unknown (a 139.9865 356891 FiseHitt (2006)
Funabashi City large number)
2007/6/23 Saga Shiowake-river, about 13000 1299881 334377 #toeHrfdtt (2007)
Karatsu City
2008/2/23 Aichi Hori-river, Nagoya more than 1369000  35.1921 %3 H#rRI+E (2008)
City 385,000
2008/7/10 Osaka Kanzaki-river, about 300 1354688 34.7321 FiseHriE+E (2008a)
Osaka City
2008/7/31 Tokyo Sumida-river, about 800 139.7709  35.7536 #ercHiEH (2008b)
Arakawa Ward
2009/2/18 Okinawa  Tengaan-river, about 1,000 1278730  26.3733 HiBkeH HAGE (2009)
Uruma City
2010/2/26 Tokushima Shinike-river and  about 200 1345754  34.1649 FEreHridtt (2010)
Nakayamadani-
river, Naruto City
2011/2/25 Okayama Yoban-river, about 1,000 133.9848 346156 AR-NET (2011)
Okayama City
2011/8/1 Tokyo Nomi-river, Ota about 1,000 139.7171 355708 PEFEHTRHIM: (2011)
Ward
2011/10/2 Kanagawa Senno-river, several 1393945  35.3300 #H#TRItE (2011)
Chigasaki City thousand
2012/3/5 Aichi Ikada-river, about 1,000 1368040  35.0615 = H#rRd+: (2012)
Tobishima Village
2012/8/6, Tokushima Utebi-river, more than 1345714  34.0359 # H#rRItE (2012)
13 Tokushima City 100
2012/9/19 Shimane  Nakaumi-coast, about 1,000 1333037 354261 Feresrfdet (2012)
Yasugi City
2013/2/9 Hyogo Ohtu-river, Ako more than 1343567 347620 FRFEHEHR (2013)
City 100
2013/6/17 Tokyo Nomi-river, Ota about 5,000 1397171 355708 HAT L v A
Ward (2013)
2015/5/27 Wakayama Seto-river, Arida  about 5,000 1351178  34.0870 A H#ri#: (2015a)
City
2015/6/24 Tokyo Nomi-river, Ota about 1,000 1397171 355708 #H H#riid+k (2015b)

Ward
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R A
y/m/d  Prefecture Location Tg? éleL;Thzer Longitude Latitude Reference

2015/8/18 Tokyo Nomi-river, Ota about 900 139.7171 355708 H H Hr I sE miAH:
Ward (2015)

2018/6/15 Wakayama Seto-river, Arida  more than 1351178  34.0870 & H#H#: (2018)
City 5,000

2018/7/30 Aichi Tenpaku-river, about 18,000 1369188  35.0697 FereHtiltl (2018)
Nagoya City

2021/5/25 Wakayama Seto-river, Arida  about 2,000 1351178  34.0870 Fu#xiLfn# (2022)
City

2022/2/3 Tokyo Uchi-river, Ota about 1,400 1397222 355751 HEUHR (2022a)
Ward

2022/3/6  Tokyo Nomi-river, Ota about 1,000 139.7171 355708 EEREHTRILE (2022)
Ward

2022/3/78 Osaka Hirano-river and  about 7500 1355404  34.6892 v H BRI EE A
Daini-yaneya-river, (2022)
Osaka City

2022/6/17 Kagoshima Shioasobi-pond, unknown (a  130.3303  32.1223 R§HA#TREIE: (2022)
Izumi City large number)

2022/6/23 Shizuoka  Sanaru-lake, more than 1376902 347103 # H#rfIw: (2022)
Hamamatsu City 1,000

Table 2 Twenty-one earthquakes with an intensity of upper 6 and 7 (%R, 2022b)

.. . . Depth . Ma)'(imgm
y/m/d Focal rigion Longitude Latitude [km] Magnitude  Seismic
Intensity
2000/10/6 Western part, Tottori 133.3483 352733 9 7.3 6 Upper
2003/7/26 Central part, Miyagi 141.1700 38.4050 12 6.4 6 Upper
2004/10/23 Chuetsu region, Niigata 138.8667 37.2917 13 6.8 7
2004/10/23 Chuetsu region, Niigata 138.8283 372517 12 6.0 6 Upper
2004/10/23 Chuetsu region, Niigata 138.9300 37.3050 14 6.5 6 Upper
2007/3/25 Off Noto Peninsula 136.6850 37.2200 11 6.9 6 Upper
2007/7/16 Off Chuetsu, Niigata 138.6083 375567 17 6.8 6 Upper
2008/6/14 Southern part, Iwate 140.8800 39.0283 8 7.2 6 Upper
2011/3/11 Off Sanriku 142.8600 38.1033 24 9.0 7
2011/3/11 Off Ibaraki 141.2517 36.1200 43 76 6 Upper
2011/3/12 Northen part, Nagano 1385967 36.9850 8 6.7 6 Upper
2011/3/15 Eastern part, Shizuoka 138.7133 35.3083 14 6.4 6 Upper
2011/4/7 Off Miyagi 141.9200 38.2033 66 7.2 6 Upper
2016/4/14 Aso region, Kumamoto 130.8083 32.7417 11 6.5 7
2016/4/15 Aso region, Kumamoto 130.7767 32.7000 7 6.4 6 Upper
2016/4/16 Aso region, Kumamoto 130.7617 32.7533 12 7.3 7
2016/4/16 Aso region, Kumamoto 131.1900 33.0250 11 5.8 6 Upper
2018/9/6 Iburi region, Hokkaido 142.0067 426900 37 6.7 7
2019/6/18 Off Yamagata 139.4783 38.6067 14 6.7 6 Upper
2021/2/13 Off Fukushima 141.6983 37.7283 55 7.3 6 Upper
2022/3/16 Off Fukushima 1416217 37.6967 57 74 6 Upper
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Fig. 1.

Mass mortalities of mullets and earthquakes with an intensity of upper 6 and 7 on the JMA Seismic

Intensity Scale around Japan from April 1996 to June 2022. Red stars and blue open diamonds denote 37 mass

mortalities of mullets and 21 earthquakes.

F v b ECEEICT A ALBIE, HEOEME T
Bl iR EEZLND, HIFEICOVTIZ,
— MDA ZDFEE I DERLPT WHEREL L
T, IBoHEEZ2R T~/ =F 2 —FTlE%L,
HEOENOKEZIE2RTEED» L HREKDIA
T LT L7z, 20224E 3 H 16 HICfE &R T
ELHMEBREIRRKEE6GRTH > 72 (AR,
2022a). RRIT DEEREHIE 1996 4F 4 H DRI
BEOIOE®(EEO L 2 3,4, 55, b, 6
59,608, 7) Ik oTWw5h, E¥EERHG—T 38N
o, WNRETHFAEMEIL, 1996 F4H 1 H2

5202246 H30H & L7z, Table 21z Z oA
HFIC A L7 RKEE 6 ML Lo HhiE 21 %2 &
T (RRT, 2022b). Figl Xk, mAEE 6N 1
OHIE (FOoO L) &£ X7 KB REBEM)
HKELEGMER LTV,

R 5 DOKEILHAED S HE F TORM (JefTR
fl: AT) iIc2WTC, 202243 H 6 HX I KEIET
10 HRICEBS RO MENFAE L 72H, A
Tl% Orihara et al. (2019) Kk 565TC, 41XV b
FEDPSI0HBETE L, —, AV MFE
i 6 HiE £ T DOFEREIC oW T, Orihara et al.
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Fig. 2. Mass mortalities of mullets and earthquakes with an intensity of more than 3 on the JMA Seismic
Intensity Scale around the Osaka region from April 1996 to June 2022. The red star shows the mass mortality of
mullets that occurred in Osaka on March 7 and 8, 2022. Blue open diamonds indicate 120 earthquakes that
occurred within 70 km (red open circle) from the March 7 and 8, 2022 event.

(2019) TIIHLEEBG SISO IERICAR D 5 B0
%%, P 100km DINTHEL 2 HEZ R
tLTwrz LULa»L, 202230 R I KB
CREHESKHRX) 2056, mEEMOHEOERE T
DI E X Z290km » 3. Orihara et al
(2019) EFAUCEHETIIRRNICHES>TLES D
T, PR 300km DN THRAELLHEZNSRE L
7o, B, RRMH»SMEREMIZH E D ICHES
BRBHDTER LBV LI,

L L%25, KIRGOR I KEFETIE, Z0
S~4HBICEBERERTZER:E T 2RAEE
SOMEIFEL TS (RRT, 2022b). EE3
D EoHizEZ, EE6 MM Lo Tids
PICFRAERE DS, 2022 5 6 H £ ToPLEME
b, 2ETI2ELEEREIN TV S (RERT,
2022b). 22T, RERMTOAR I REFHIZOWT
F, KRBT EETHA L KEE 3 M Lotz
ko 7z, 202243 H 7, 8 HOMHIC R 7 KEM
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DPHERR S N7z R o)1 - 55 B EIAE
5, 31l HICHE L R KREE 3 OHE (L
EHEEHE) oERRE cCofiEs X2 70km TH
%, ZOFEEE ERE LT, WRET BHEZF
)1 - 55 BT A 5 268 70 km HFH I F
ELERRKEEIM EOHEL Lz, oM
ML 12018 H - 72 (Fig2)., —K4, [
U RN T 2008 4 7 H 10 HIZIE) X o ik
JITKR I REILPHER I T3 (Tablel)., %
T, TORIREBILICOVWTSH, o 120 f#
DOHIFETHIGE Nz, FfTRAT IcDW»w T,
2022FE3HTHOR I KEIEA2 S 3 H 11 HoHh
EFECTAHB L, HFEAKHX LESRTOHE
D10 HEXVEY, ColH2EELT, RIKE
6 30 HgZclichnz, 15 HEE T 2D T

AT,

BREEBE

1. R KREFEHE & OIS
RIKEBIEIT ANV b ERAEE 6 R Lo
E2 M OBREFNLEER K5 KREHELH
HBZTCICEEI0km MNTEE 6L Eo
MIESFAE L7 — 21, 2022 4E 3 A 6 HH HED
KHEX R I KB E 202243 H 16 HEE o
HEOATHoTz, Db, SEA I —F v b
TREBEIC Tz o 7o R 5 KB E HEDAMC, D
Wi ol ws 2 ic b, Figl #4 5 &,
WHAD D SRERME Tk b D HEEEVICTWR
PRI ORI, X SICHERTHRAEE 6|
DL Eo#EiZFE L Tz, Kic, 20224E3 A6
HERERRHX R 2 REstss 2022 4 3 A 16 HiE
BEMOMEORIKE 72T 545, BFEXT
DYEEEDS X D T WHLE CIREIRBR D o 72 T
Wil b, T2, 202142 H 13 Hic ik 2022 4 3
HI6HEEBROGH (FIb&L) v/ =
Fa—FRFIFRACHESRELTVS, LaL,
COHEDORNICHIET 5K T KEILOELHIX 7%
W

2008 £ 7 H 10 H KB - il oo R 5 K&
oW TIE, BfTRMAT 2 15 HEETET B L
WIS 2HEZ R, —FH, 0 HBEETE LY
&, 28 Hi2 @ 2008 4£ 8 H 6 H i KPR ALES o fo
FHEL L RS2 B E T 2R ANEE 3 OHENF

AL Tw3 (Fig2), AT # 30 HE g TL T3,
RIREBEH2HDS B 24D, ZTORICHED
FELIZICS, LaLl, D 118 HoHhE
ICOWTIIEITT BRI KRB Lo, 2D
118 fl# iz 1% 2018 4 6 H 18 H AP LB (K
EBE6H) b&Ehsd (7, Fig2robrdk
10, KRR OFEI - 5B @ E)IE (RH)
25202243 H 11 HoME X b & FHEEH I v
HEOHNICH, RERMTNTOR I KRETIL R,
X502, 202243 H 11 H & EBIRESIEHR T U »
2007 4£ 8 A 24 H & 2021 412 H 11 H o thfE iz >
WTH, MIKT BRI KEIIZ G572,

2. RSRBRENDERICOWVT

R IICR S T TRPIREILT DHKE LT
F, —MICEEYESIC X BKETHY, Kbo
WBERZ, R, REOAELENEZLNS,
FE1 (2012) 1ZFEEAOIE (B85F) o FRJEIKE L
T, O=ERI, QOQEEWHEIC X 55, QWD 3
DEHITTVDE, B, ~NWILEIE BlnTitn
TEERIEL, fICOoWnTIEdH HRE DR TEA
WLGAICHwSNS T &A% w» (FE T,
2021). E£7-, BE (2012) TI1E, FEAVIEOD
JRENZ D W TSR 2 T o RPN T
5, ks, RS 0olk TREAHE, o
38%, R»T "EFERRZ) ©25%TH 5. FHEN
A% WHEER & L Cid, RRiCmlo5E,
JGASEN D L RKRYESRNTLE S T EPE R
L3 (Fhkfh, 2002).

2022 4 3 H R FHEBARH X & KB TIEIE IR IC
FHAE LRI RBILICOWT, HEEE KR
FAETIETNRD THEAH, Thorz (HEH,
2022b; KPR, 2022). —77, #EEE CiEkH
DEEERZNRBIN T 5 (FERBTRE, 2022;
o H BT R AR, 2022). Z0FEHE LT, KK
moEa, SH2HICAD TEET, tvubh?,
FEEBED Rt FICH LN BEE DITEIHER
INTVEILEH TS, £/, HiEs KK
TR HE L BB E LTid, Foms 5 &
DEARL T AR LTS, 3H3
H23%H T % Ot 2, 3 HA o TR b K
VWK o7z, Bt (2006) 1 X niE, o
T OB % 2T 5 B TIE, K H o TR
DIKGFEBEDMES P VKL kB L TwS, K
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