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Investigation of the Link Between Massive Die-offs and Strandings of

Sardines and Large Earthquakes in Japan

Yoshiaki ORTHARA ”

Abstract

Some people believe that unusual phenomena are associated with impending earthquakes. The

2024 Noto Peninsula Earthquake occurred on January 1, 2024. Nineteen days before this quake, massive

sardine die-offs were observed along certain coasts in Hokkaido and Mie prefectures. Some might see

these unusual events as precursors to the earthquake. Additionally, such individuals may believe that

massive sardine die-offs and strandings are rare. However, these phenomena do happen from time to time.

We investigated the correlation between massive sardine die-offs/strandings and large earthquakes in

Japan. Ultimately, we found no significant correlation between the two.
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Table 1 Thirty-one events or groups of massive sardine die-offs/strandings

No. y/m/d Prefecture Location Longitude %jc?e Reference
1 2024/6/4 Hokkaido Akkeshi Lake, Akkeshi Town 1448532 430473 HART L Clkig (2024)
2 2024/5/19 Hokkaido Erimo Town 1431460 420163 7Y =2 — ANEHE (2024)
3 2024/3/24  Hokkaido  from Zenibako to Hariusy, Otaru City ~ 141.1605  43.1442 Fiscritt (2024)
4 2024/1/10 Hokkaido Futoro, Setana Town 1398141 423739 dbifFdE R (2024)
5 2023/12/13 Hokkaido  Gokatsute, Esashi Town 140.1190  41.8669 msc#rhit (2023a)
6 2023/12/13 Mie Nakiri, Shima City 136.8987  34.2808 ®iH #rfIft (2023a)
7 2023/12/7 Hokkaido Toi, Hakodate City 141.0250 417190 FHH#FBRI*E (2023b)
. 2023/10/17 Kumamoto Amakusa City 1301922 325173 4 H#F#EHL (2023)
2023/10/17  Nagasaki Minami Shimabara City 130.1595 326265 4 H#rEAL (2023)
9 2023/2/13  Toyama Matsudaehama, Takaoka City 137.0280  36.8222 FocdrEAL (2023b)
10 2023/2/7 Niigata Tsutsuishi Fishery Port, [toigawa City 1380520  37.1356 EAH#rkdth (2023c)
11 2022/12, Late Hokkaido Sea of Okhotsk Coast, Kunashiri Island 1459659  44.2963 moto-tominZsei, 2023
12 2022/2, Late Aomori Mutsu Bay, Yokohama Town 1412427 410624 Fesedrhith (2022a)
13 2022/1/9 Hokkaido Arimoi, Etorofu Island 147.8372 452089 #IH Bk (2022)
14 2022/1/21  Hokkaido fsrsyrz %‘;’Ekfgzlfgg; to Cape 1416673 454341 FEFEHIBIA: (2022b)
2021/12/14  Hokkaido gjf;fostiﬁieﬁjiff Toriyama. and 41943 419025 et LR (2020)
15 2021/12/14  Hokkaido  Hirahama, Setana Town 1398808 422068 JbifEE CAbhik (2021)
2021/12/13  Hokkaido ~ Tatehama, Matsumae Town 1400423 414469 JbifE&ECfbhiek (2021)
16 2021/11/21 Hokkaido  Hiroo Town and Erimo Town 1433242 421600 M54 H R (2021)
17 2021/2/15 Tokyo Miike Beach, Miyake Island 1395614  34.0860 gFiycHTiEIft (2021)
18 2020/10, Early Niigata Arahama, Kashiwazaki City 1385744 374026 TSURINEWS (2020)
19 2020/9/1 Hokkaido Hakodate Bay 1407165  41.7847 FwrcHriEF: (2020)
20 2020/4, Toyama Toyama Bay 137.2061  36.7600 TSURINEWS (2020)
21 2019/12/2  Hyogo Nishinomiya Marina, Nishinomiya City 1353392 34.7203 EAH#rktL (2019)
22 2018/12, Late Hokkaido  Shana and Nayoka, Etorofu Island 1478715 452364 HAHHTREI*E (2022)
23 2018/2/6 Hokkaido  Cape Noshappu 1416437 454482 HH R+t (2018b)
24 2018/1/30  Aomori Mutsu Bay, Yokohama Town 1412187 409674 HAH#FREI4L (2018a)
25 2017/9/13  Aichi Hori-kawa River, Nagoya City 136.8897  35.0934 45 HHFrE4L (2017)
26 2016/5/13 Yamaguchi Zobigasaki, Hikari City 1319763 339221 #IH #riE+t (2016)
27 2015/10/14  Ibaraki Takeigama, Kashima City 1406185 360676 FiocHrftl (2015)
. 2014/11/5  Hokkaido  Urakawa Bay 1427671 421659 HAHFr#AL (2014)
2014/11/3  Hokkaido  from Mukawa Town to Shin-Hidaka Town 1421842 424490 BiH#E4L (2014)
29 2013/10/13 Niigata Takase Fishery Port, Sado Island 1382352 379928 FHisedrEIAL (2013)
30 2012/6/14  Kanagawa Tsurugisaki, Miura City 139.6778  35.1411 48 HFrE+L (2012)
31 2012/6/4 Chiba Ohara Fishery Port, Isumi City 1404020 352540 EAH#rkth (2012a)
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Table 2 Thirty-two earthquake events or groups with M > 6.5 (focal depth less than 100 km),
based on the Japan Meteorological Agency (JMA)
No. y/m/d Focal rigion Longitude ii?e D[Efrf]h Magnitude
1 2024/8/8 Hyuga-nada 131.7217 31.7367 31 71
2 2024/4/17  Bungo Channel 1324083 33.2000 39 6.6
3 2024/1/1 Noto Region 137.2700 37.4950 16 76
4 2023/5/5 Off Noto Peninsula 137.3033 375383 12 6.5
5  2022/5/9 Off the Western Coast of Ishigaki Island 1224958 239425 19 6.6
6 2022/3/16  Off Fukushima 141.6217 37.6967 57 74
7 2022/1/22 Hyuga-nada 132.0723 32.7162 45 6.6
8 2021/9/21 Off the Eastern Coast of Etorofu Island 152.5603 456713 30 6.6
9 2021/5/1 Coast of Miyagi 141.7400 38.1740 51 6.8
10 2021/3/20  Coast of Miyagi 141.6277 38.4680 59 6.9
11 2021/2/13  Off Fukushima 141.6983 37.7283 55 73
12 2020/12/21  Off the Eastern Coast of Aomori 142.6918 40.7818 43 6.5
13 2019/6/18  Off Yamagata 1394783 38.6067 14 6.7
14 2018/9/6 Iburi region, Hokkaido 142.0067 42.6900 37 6.7
15 2018/8/17 Off the Southern Coast of Ogasawara 1432177 23.6992 93 6.6
16 2016/11/22  Off Fukushima 141.6042 37.3547 25 74
17 2016/10/21  Central part, Tottori 133.8550 35.3800 11 6.6
18  2016/9/23  Off the Southeast Coast of Chiba 141.8438 34.3963 32 6.7
19  2016/9/21 Off the Southeast Coast of Hachijo Island 142.3207 30.5518 50 6.5
20 2016/4/14 Kumamoto region, Kumamoto 130.8083 32.7417 11 6.5
21 2016/4/1 Off Kii Peninsula 136.3832 33.3233 29 6.5
22 2016/1/14 Coast of Erimo 142.8012 419702 52 6.7
23 2015/12/4 Off the Southeast Coast of Ogasawara 146.5397 224977 0 6.6
24 2015/11/14  Off the Western Coast of Kagoshima 128.5900 30.9432 17 71
25 2015/5/31 Off the Southeast Coast of Hachijo Island 143.1283 30.7745 45 6.6
26 2015/5/13  Coast of Iwate 142.1502 38.8628 46 6.8
27 2015/4/20  Off the Western Coast of Ishigaki Island 1224273 239557 22 6.8
28 2015/2/17  Off Iwate 143.1927 39.8723 13 6.9
29 2014/11/22  Northern part, Nagano 137.8900 36.6917 5 6.7
30 2014/7/12  Off Fukushima 142.3208 37.0500 33 70
31 2013/10/726  Off Fukushima 1445687 37.1963 56 71
32 2012/12/7  Off Miyagi 143.8670 38.0198 49 73
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Fig.1. Massive sardine die-offs/strandings and earthquakes
with M > 6.5 (focal depth less than 100 km), based on the
Japan Meteorological Agency (JMA) seismic catalogue
from June 2012 to August 2024. Red stars and blue open
circles denote 31 massive sardine die-offs/strandings and
32 earthquakes, respectively.
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Fig. 2. A diagram based on the Molchan error diagram.
The horizontal axis represents P (A), the fraction of
space-time occupied by the alarm, while the vertical axis
represents P (A |E), the fraction of successful earthquake
predictions. The green diagonal line indicates the random
probability threshold. A point above this line suggests that
a score is better than what could be achieved by random
guessing, whereas a point below the line indicates a score
worse than random guessing.
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