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Table 1. Correlations of the daily numbers of earthworms to meterological variables at the Hsinhua

Preliminary School, 13 October to 30 November 1999

Variables r-value p
Soil temperature (‘C,10 cm) 0.530 <0.01
Relative humidity (%) 0.448 <0.05
Air temperature (C) 0.253
Solar radiation (MJm?2/day) -0.090

Evaporation (mm) -0.092

Sunshine duration (hr) -0.227

Air pressure (hpa) -0.313 <0.05

d.f.=47



44 B 5 A RIC H B b

Fe2. BAL[E N T8 HLEHE Py B F 5 G & Hh EE R $5%
Table 2. Earthquakes recorded at the free field strong motion stations within the radius of 8 km to the
Hsinhua Preliminary School, 13 October to 30 November 1999

Local time Recording station Distanceto Peak ground acceleration (gal)
epicenter(km)
Date hr:min Verticl EW NS Average
Oct22 10:18 average? 106.21 533 1064 1206 9.35
Oct22 11:10 average? 107.87 337 790 863 6.64
Oct24 01:.08 KAUO78 89.82 108 222 496 275
Oct30 16:27 KAUO074 177.38 1.14 3.22 424 287
Nov 02 01:53 average? 149.87 478 1417 1491 11.29

a. average of 8 stations, seetext .
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Bl L. JCHE B e SRR PR A L B RS U T T 5] - A AE R REPR © BAERDYUE © CAEERSR
FIRAIHEAKIER o DAERSSA - EXRAT () ~ MEFL (fp) ~ HEFL (mp) BPEERE (sm) - FE56-9f3Af A
HALFERGE ()~ GETYIIR (FEH) - H.E 15 (FiTEH) °

Fig. 1. An earthworm outbreak at the playground of the Hsinhua Preliminary School (A, in the central
lawn area; B, at the side of the broad jump pit; C, in the ditch around the central lawn area; D, the
specimens of the earthworm M. posthuma collected; E, ventral view of the earthworm (cl, clitellum; fp,
female pore; mp, male pores; sm, genital papillae) ; F, four pairs of spermatheca (st) ; G, prostates; H,

caecum.
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Fig. 2. The time series of daily meteorological conditions and numbers of the earthworms appeared on
the concrete covers of the ditch around the playground of the Hsinhua Preliminary School, 13 October to
30 November 1999.
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Fig. 3. The cross-correlation function of the numbers of earthworms appeared to earthquake vertical
acceleration and meterological variables.
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Abstract

Chichi Earthquake (magnitude of 7.3 ML) occurred on 21 September 1999, inflicting heavy
casualties and severe property damages to Taiwan. In that autumn, there were the occurrences
of frequent aftershocks and of several outbreaks of earthworms, the emergence of a large
number of earthworms from underground to the surface. The earthworm outbreaks were
believed to be an omen of upcoming earthquake by many local people. To elucidate the
phenomenon we investigated the outbreaks at six localities: Shinhua Preliminary School,
Wandan, Chaochou Preliminary School, Wanlaun Preliminary School, Mgjia Middle Schoal,
Hengchuen Water Supply Treatment Plant, and Juvenile Police Branch of Taipei Municipal
Police Department. It was found that the earthworm outbreaks at these localities were caused by
a single species, Metaphire posthuma (Vaillant) . We selected the Hsinhua Preliminary School
playground as a site to monitor the daily behavior of the earthworms in relation to aftershocks
and meteorological changes. The results showed that the earthworms emerged in the early
morning around 3:30 AM, and disappeared in the late morning around 10:00 AM. This
consistent rhythm of the earthworm emergence occurred daily in October and November, with a
slight delay in the late morning disappearance for one or two hours in cloudy and rainy days.
The earthworms disappeared were found to hide in the ditch around the playground and beneath
grass roots in the ground. There was no obvious association of the numbers of the earthworms
in the daily emergence to the occurrences and magnitudes of the aftershocks. In contrast, the
numbers were significantly correlated to soil temperature, relative humidity and sunshine
duration. We concluded that the outbreaks of the earthworm M. posthuma during the post
Chichi earthquake period were merely a natural behavior of the species in response to the
meteorological changes.
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