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survival of the small abalone, Haliotis diversicolor diversicolor, under

Abstract Due to the eruptions of Mt. Oyama in Miyake Island from July 2000, accumula-
tion of enormous amount of volcanic ashes was observed on the sea bottom around the is-
land. Since it was not understood clearly how marine benthic animals behave against sus-
pended ashes and how accumulated ashes affect the animals, we examined the effects of vol-
canic ashes on the small abalone, Haliotis diversicolor diversicolor, under short term culture
conditions. When 150-250 g/L of ashes were added to beakers containing abalones, most of
the animals immediately began to crowl upward. Some of them detached from the beaker
wall and dropped onto the accumulated ashes (about 14 to 22 mm thick) , and more than
one-third of animals died within 48 hours. Anatomical and microscopic observations of the
dead abalones showed that the mantle cavity and the gaps between gill lamellae were filled
with ash particles. These results indicate that the abalone avoids suspended ashes, and accu-

mulation of which is leathal to the animals.
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Fig.1. Micrograph of the volcanic ashes of Miyake Island. Bar, 100 4 m.

800

700 —

600

500 |

400

300

particle number
|
|

200

o 1 []

00 1.0 30 50 7.0 9.0 11.0 13.0 150 17.0 19.0 21.0 23.0 25.0 27.0 29.0 31.0 33.0 35.0 37.0 39.0 41.0 43.0 45.0 47.0 49.0 51.0 53.0 55.0 57.0 59.0 60.0<

particle size (um)

Fig. 2. Particle size distribution of the volcanic ashes of Miyake Island.



60 FEFZEW - JRRMEORHR - SR - AR

200, 250g/L X TidZn<h9, 12, 12f8TH o 72,

48IFH#1213150, 250g/L KIZBWT, EHIZZehE
N2MEEPT L. dREIZBVWTRE—F—H
R 2> S DPEEBRLITE TR IIBIE S e d o 72,

245 #2 0100g/L X & 250g/L X P34 A A A 25
WCHBENRD LNz, 150g/L X241 [ 1% D FE A
PR D%k B IX 481 ] £ 0 A Ml % [ 7€ L 7 BARHS D W

T, HBHGH D SHH L kA0 EE % Fig. 3125
L 720 EERXARMIIZIERAD KK D EH A S R,
FHER D SHAVEREIZ T TRILKAEICHE T > Tz,

ZDOMDITALZIT KIKDZF L5 1 BIEE S e H
o7z TNHDOEEOEEORMBEI R 2 R L THIZEL
2T A, KK EEZ SN D HMRF Mo BRI
B'xniz (Fig. 4).

Table 1. The average numbers of alive abalones 24 and 48 hours after addition of volcanic
ashes of different concentrations to rearing sea water

0 (control) 100 g/L 150 g/L 200 g/L 250 g/LL
24 hr 10.0+0.0 9.7+0.6" 7.0+ 1.7 6.0+44 6.0+ 1.0°
48 hr 10.0£0.0 9.7+0.6 63+12 6.0+44 53+2.1

Values with different superscript letters in the same line are significantly different (P<0.05). Values

are means £ SD (n=3).

Table 2. The average numbers of alive abalones 24 and 48 hours after addition of
volcanic ashes of different concentrations to rearing sea water

0 (control) 100 g/L 150 g/L 200 g/L 250 g/LL
24 hr 10.0 + 0.0 9.7+0.6 7.0+1.7 6.0 +4.4° 6.0+1.0°
48 hr 10.0 = 0.0 9.7+ 0.6° 63+12 6.0+ 4.4 53+2.1%

Values with same superscript letters in the same line are significantly different (P<0.05). Values are

means = SD (n=3).

Fig. 3. Abalone which died after exposure to 150g/L of volcanic ashes in sea water for
24 hours (right) and the control which was fixed after 48 hours culture (left). An arrow
indicates accumulated ashes in the mantle cavity. Bar, 5mm.
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Fig. 4. Micrograph of histological section of gill of the control abalone (A) and the abalone
exposed to 150g/L of ashes (B). Ashes are accumulated in the gaps between gill lamella (arrow

in B). Bar, 100 x m.
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