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Macrobrachium Jlanchesteri is one of the most common
freshwater shrimps occurring in Thailand, Malaysia, Singapore,
and in some other countries of the Indopacific region (HOLTHUIS
and RCSA 1965). It occurs also in ricefields and has the ability
to reproduce in stagnant freshwater (JOHNSON 1968). The
shrimp forms an important source of protein for the local inhab-
itants of many southeast Asian countries, and therefore it has
a great potential for development in aquaculture (GUERRERO
et al, 1975, GUERRERO and GUERRERO 1976). In addition, it
must be emphasized that M. lanchesteri is an important prey
species for many freshwater fish and aquatic organisms. There-
fore, a study into the mercury levels in M. lanchesteri from
various localities in Thailand may reveal why mercury pollution
has been observed in the predatory fish, Ophicephalus striatus
Bloch, caught near the Thai Asashi Caustic Soda Co. Ltd.
(TACSCO) (SUCKCHAROEN et al. 1978, SUCKCHAROEN and
LODENIUS 1979).

MATERIALS AND METHODS

53 samples of M. lanchesteri (each sample consisting of
5 - 10 individuals) were collected from many sites in the follow-
ing localities:

1) From a watercourse lying near Suksawad Road in front
of the TACSCO factory. The watercourse is connected with the
Tha Kwien and Song Pri Nong canals at about equal distance of
500 m north and south of the factory, respectively. The canals
joined and then entered the Chao Phraya River which passes
behind the factory. The samples were collected during Novem-
ber and December 1978,

2) From a marshland behind the Kobe Battery Mill at a dis-
tance of about 2.5 km from the TACSCO factory. The samples
were collected in December 1977 and during November and
December 1978.

3) From a channel near the Dah Yang Chemical Co. Ltd.
in Samut Prakarn Province but at some distance from the
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TACSCO factory. The samples were collected in March 1978,

4) From a canal in Bangkhen District, 30 km north of Bang-
kok where there exists no nearby industry. The samples were
collected in December 1977,

The mercury content in the samples collected in 1977 was
determined by neutron activation analysis as described by
HASANEN (1970) and the remaining samples by flameless atomic
absorption spectrophotometry (Coleman MAS-50), using the di-
gestion technique as described by KIVALO et al. (1974) and cal-
ibrated at intervals by neutron activation analysis.

RESULTS AND DISCUSSION

The results of the analyses are shown in Table 1. The mean
mercury concentrations of M, lanchesteri from the TACSCO
area, the battery mill, the chemical factory, and from the non-
industrialized area were 0.08, 0.02, 0.02, and 0.007 ppm, re-
spectively. Thus, the mean mercury concentration from the
TACSCO area was 4-11 times greater than that from other areas.

TABLE 1

Mercury content (ppm, fresh weight) in M. lanchesteri from
different localities in Thailand.

Study area N X Range

TACSCO (1978) 11 0.08 0.06 - 0.12

BATTERY MILL (1978) 6 0.03 0.02 - 0.04
" " (1977) 9 0.004 0.002 - 0.006

CHEMICAL FACTORY

(1978) 14 0.02 0.006 - 0.04

CONTROL (1977) 13 0. 007 0.001 - 0.02

Although M. lanchesteri is a herbivorous species, it should
be noted that its mercury concentration was about the same as
that of M. rosenbergii (mean 0. 07, range 0,02-0.15), which is
a carnivorous species, observed in the Chao Phraya River by
MENASVETA and SAWANGWONG (1977). However, the observ-
ed mercury concentrations of M. lanchesteri from the TACSCO
area were found to be higher when compared with M, rosenbergii
(range < 0.01-0.05) from the Ayuthaya area which is about 60
km north of Bangkok (HUSCHENBETH and HARMS 1975). This
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indicates that the degree of mercury pollution is rather high in
the TACSCO area and low in that part of the Chao Phraya River
near Bangkok.

Near the battery mill there existed a difference in the mer-
cury concentrations of M. lanchesteri between the years 1977
and 1978. In 1977 4 mean mercury concentration of 0. 004 ppm
was measured as compared with the mean of 0.03 ppm in 1978,
This increase may be explained by the fact that a big flood oc-
curred in Thailand a few months before the sampling date in
1978. Possibly, this flood transferred shrimps with high mercu-
ry content from the TACSCO area to the collecting area near the
battery mill.

The mercury levels observed during the present investigation
represent no risk to human health, but the high mercury content
in M. lanchesteri from the TACSCO area may be partly respon-
sible for the biological increase of mercury in O, striatus and
thus may exert an indirect influence upon public health (Figure 1)
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FIGURE 1. Comparison of mercury content {wet weight) in
O. striatus and M. lanchesteri from different
localities in Thailand. Data for the fish after
SUCKCHAROEN and LODENIUS (1979).
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In view of the potential value of M. lanchesteri as a source of
protein for the rural population of Thailand and the plans for
widened aquaculture, it is essential that the Thai waters be pro-
tected against increased mercury pollution. It should be noted
that mercury at concentrations higher than 0.4 ppm for HgCl,
and 0.125 ppm for MeHgCl may be lethal and behavioural distur-
bances in some shrimps species have been noted with concentra-
tions as low as 0.05 ppm (RAY and TRIPP 1976 , BARTHALMUS
1977).

ACKNOWLEDGEMENTS

The author would like to express his sincere appreciation to
the many environmentalists in Thailand for collecting the sam-
ples, to Prof. Pekka Nuorteva for his critical review of the
manuscript, and to Miss Maija Kaistila of the Reactor Labora-
tory, The State Institute of Technical Research, Espoo, Finland
for the neutron activation analysis.

REFERENCES

BARTHALMUS, G.T.: Mar. Pollut. Bull. 8 , 87 (1977).

GUERRERO, L., A.and R.D., GUERRERO: Culture of freshwater
shrimps in fertilized ponds. Paper presented at FAO Tech-
nical Conference on Aquaculture, Kyoto, Japan (1976).

GUERRERO, R.D., L.A, GUERRERO and J.H. GROVERS:Notes
on the culture of freshwater shrimps in Central Luzon.
Paper presented at International Conference on Prawn Farm-
ing, Vung Tau, Vietnam (1975).

HASANEN, E.:Suomen Kemistilehti 43, 251 (1970).

HOLTHUIS, L.B. and H, ROSA : List of species of shrimps and
prawn of economic value. FAO Fish. tech. pap. no. 52
(1965).

HUSCHENBETH, E. and U. HARMS : Arch. Fisch. Wiss. 25,
109 (1975).

JOHNSON, D.S. : Biology of potentially valuable freshwater
prawns with special reference to the riceland prawn
Cryhiops (Macrobrachium) lanchesteri (de Man). FAO Fish,
rep. no. 2 (1968),

KIVALO,P, , A, VISAPAA and R. BACKMAN : Anal, Chem. 46,
1814 (1974).

MENASVETA, P. and P, SAWANGWONG: Distribution of Heavy
Metals in the Chao Phraya River. In: Seminar Proceeding of
Pollution Problem of Heavy Metal in the Environment in
Thailand, Chulalongkorn University (1977).

RAY, G.L. and M.R. TRIPP: J. Environm, Qual. 5 , 193(1976).

SUCKCHARQEN, 5. and M, LODENIUS: Reduction of mercury
pollution in the vicinity of a caustic soda plant in Thailand.
To be published (1979).

SUCKCHAROEN, S., P, NUORTEVA and E. HASANEN : Ambio
7,113 (1978).

514



