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Influence of environmental factors as oxygen deficiency, hydrogen sulfide

and suspended mud on the survival and growth of Manila clam

Junya HIGANO™'

Abstract

The production of Manila clam has been decreasing since early 1980s in Japan. It is
presumably related to the environmental deterioration mainly caused by reclamation, bar-
rage construction and waste discharge from watershed. Oxygen deficiency, hydrogen sul-
fide and suspended mud are considerably significant factors for survival and growth of
Manila clam, because they affect the respiration and filtration of the clam. Manila clam
shows the tolerance for anoxic condition by switching respiration to anaerobiosis that is
commonly recognized in bivalve species. Manila clam also tolerates hydrogen sulfide that
affects aerobic respiration. Higher concentration of suspended particle reduces the filtra-
tion of bivalves, but it isn't fatal. The cause of mass mortality of Manila clam couldn't be
explained well by single factor within a short period. However, compound and long-term
effects presumably influence the physiological condition of the clams and eventually
cause the fatal damage. It is necessary to monitor both the environmental factors and
physiological condition of the clams in order to predict the survival of the clam and to
make a plan for rehabilitation of the clam habitat.
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Fig. 1. Annual productions of Manila clam, Ruditapes
philippinarum in Japan (A), Chiba Pref. (B), total of four
Prefs. In Ariake Sound (C) and Aichi Pref. (D).
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Table 1. Tolerance of Manila clam to hypoxic condition. Lethal times were read from published data.

W.T.(°C) DO{mg/Ly  LT50 (hr) LT100 (hr)
24 0.38—ND 132 - Kakino (1982)
0.76—ND 105 120 7
0.80—ND 129 144 7
242-253 049 68 - 17
0.22—ND 84 - 7
0.36—ND 102 120 "
20 036 - - * Hagita (1985)
25 <0.05 35 96 Nakamura et al. (1997)

* No Manila clams died until 120 hr.
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Table 2. Fraction of total sulfide existing as toxic HzS at diffrrent pH
and water temperature in seawater (30psu). Calulation was followed

by APHA et al (1999).

Temperature (C)
pH 16 18 20 22 24 26 28 30 32
7.0 0433 0414 0397 0380 0364 0348 0334 0320 0307
15 0194 0183 0172 0162 0153 06145 0137 0129 0123
8.0 0071 0066 (062 0058 0054 0051 0048 0045 0042
85 0024 0022 0020 0019 0018 0017 0016 0015 0014
9.0 0008 0007 0007 0006 0006 0005 0005 0005 0004
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Table 3. Fraction of total ammonia exsting as unionized ammonia at different pH and water
temperature in fresh water. Calculation was followed by Boyd & Tucker (1998).

Temperature { C)

pH 16 18 20 22

24 26 28 30 32

7 0003 0003 0004 0004
72 0.004 0005 0006 0007
74 0.007 0008 0009 0011
7.6 0011 0013 0015 0017
7.8 0018 0021 0024 0.028

8 0.028 0033 0038 0043
82 0044 0051 0059 0067
84 0.069 0079 009 0103
86 0105 0120 Q136 0154
88 0157 0178 0200 0223

9 0228 0255 0284 (0313
92 0.319 0352 0386 0420
9.4 0426 0463 0500 0534

0005 0006 0007 0008 0009
0008 0005 0011 0012 0015
0013 0015 0017 0020 0023
0020 0023 0027 0031 0036
0032 0036 0042 0048 0057
0.04¢ 0057 0065 0075 0087
0076 0087 0100 0114 0132
0117 0132 0149 0169 019
0172 0194 0218 0244 0276
0248 0276 0306 0339 0377
(0,344 0377 0412 0448 (480
0454 0489 0526 0563 0603
0568 0603 0637 0671 0.707
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