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Bull. Inst. Zool., Academia Sinica 12(2): 79-85 (1973)

HEAVY METAL CONTENTS IN TAIWAN'S CULTURED FISH

SEN SHYONG JENG* AND YAO-WEN HUANG**

Received for publication, October 30, 1973

ABSTRACT

S.S. Jeng and Y. W. Huang (1973). Heavy metal contents in Taiwan's cultured fish.
Bull. Inst. Zool., Academia Sinmica, 12(2): 79-35. Ia order to find out whether fish around
the waters of Taiwan are safe in heavy metal contents, 119 fish of tilapia, common carp,
grass carp, silver carp and milkfish, and 240 oysters from the fish pond were analyzed for
concentrations of cadmium, copper, lead, mercury, nickel and zinc. Most of the fish surveyed
have a concentration of mercury less than 008 ppm, and none of them over 0.2 ppm. The
lead level of fish muscle is 0.1 ppm, and 0.5 ppm for oyster. The cadmium in fish muscle
and oyster is 0.02 ppm and 0.2 ppm, respectively. The contents of copper, zinc and nickel
studied are all at ordinary levels. The general conclusion is that the heavy metal coa-
centrations of Taiwan's cultured fish do not appsar to constitute a hazard for consumers.

Bull, Inst, Zool., Academia Sinica 13(2): 69-73 (1974)

HEAVY METAL POLLUTION OF TA-TU RIVER
I HENG CHUNG* AND SEN SHYONG JENG**

Received for publication, June 8, 1974

ABSTRACT

L. H. Chung and S. S. Jeng (1974). Heavy metal pollution of Ta-Tu River, Bull. Inst. Zool.,
Academia Sinica 13(2): 69-73. Fishes and shellfishes of 17 species from Ta-Tu River were
analyzed for concentrations of mercury, cadmium, copper, nickel, lead and zinc. Because
the mercury concentrations in the shrimp and fishes caught down from Ta-Tu bridge were
higher than those caught from upstream, it was concluded that the river was polluted by
mercury down from the bridpe.




Journal of the Fisheries Society of Taiwan

EEHEMRERABNZZESE &
REPRHE - JCHZL - F: - TR - Bilm
Heavy Metal Contents of Fishes Caught in Keelung Harbor®

Sen Shyong Jenc**, Yao-Wen Huanc***, Yi Sheng Ler,
Guoo-Shyng WanG****, and Shwu-Jane Jeng**

(Received May 29, 1973)

Five species of fish, three species of crab, one species of shrimp caught in Keelung
h\rhnn and nature oysters collected from the reclaimed land near the harbor were analyzed
for arsenic, cadmium, copper, lead, mercury, nickle and zine. The results show that all the
fishes, crabs and shrimp contain heavy metals at ordinary level, and the viscera has a higher
concentration than the muscle. It was found, however, that the oyster has been heavily
contaminated by copper and zinc, and the concentrations are 426 and 1452 ppm (wet \\-cigh;)-,

respectively.

Journal of the Fisheries Society of Taiwan Vol, 3, No. 1, 1974 29
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Heavy Metal Contents of Fishes Caught in Kaohsiung Harbor

Sen-Shyong Jeng, Guoo-Shyng WanG*, Yao-Wen Huanoc
and Juang-Lin LAin®*

(Received Apr. 30, 1974)

The cadmium, copper, lead, mercury, nickel and zinc concentration in the fishes and
shellfishes caught in Kaohsiung harbor on Feburary, 1974 were studied. It was found that
cadmium, mercury, lead and zinc concentrations were around ordinary levels. However, the
contents of copper and nickel in the fishes and shellfishes were higher than those from other
arcas. This may indicate that the waters in Kaohsiung harbor were contaminated by copper
and nickel discharged from the factories.




Bull. Inst. Zool., Academia Sinica 13{1): 37-45 (1974)

ORGANOCHLORINE PESTICIDE RESIDUES IN
CULTURED FISHES OF TAIWAN

SEN SHYONG JENG AND LIAN TIEN SUN
Insti of Z ¥, Academia Sinica
Taipei, Taiwan 115
Republic of China

Received for publication, March 22, 1974

ABSTRACT

5. Jeng and L. T. San (1974). Organochlorine pesticide residues in cultured fizshes of
Taiwan. Bull. Inst. Zool.,, Academia Sinica, 13{1): 37-45 The first report on organochlorine
pesticide residues in cultured fishes and shellfishes on Taiwan suggests that the aguatic
animals are not contaminated by pesticides. From E 1972 to Sep ber 1973, 167
fishes belonging to 5 species, 631 oysters and 20 clams were analyzed. No aldrin, endr
heptachlor and I b ide were within the sensistivity limit of the gas
chromatographic method in all the fish and shellfish examined. Small residues’ of BHC
group were present in almost all the fish and shellfish with the maximum value not higher
than 0.16 ppm in fish muscle or viscern. Also present the edible portions of the fish
and oysters were small amount of DDT group with values less than 0.15 ppm. No DDT
and its metabolites were detected clams. An insignificant amount of dicldrin, less than
0.05 ppm was found in fish. In general, the results indicate that the use of organochlorine
pesticides in the past 20 years did not result in significant accumulations of organochlorine
pesticides in the fishes nd shellfishes to render them unsuitable for human consumption.

Journal of the Fisheries Society of Taiwan Vol
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(Received Nov. I, 1974)

s of Heavy Meta and Pesticides on the Mass Mortalities

Cultured Shellfishes along the Southwest Coast of Taiwan

Sen-Shyong Joma®, Yao-Wen Huarc*®, Juang-Lin Lars=®

Lian-Tien Sum® and Gueo-Shyng Wana®

I'he oysters and clams cultured along the southwest coast of Taiwan have suffered high

mortalities each year in April-May since 1969. The loss was estimated to be NTS100 million

annually. In order to determine the cause of these ma mortalities, the possible effects fron

heavy metals, pesticides, water qualities d other toxic substances weore udied. This first

papoer deals with the relationship of heavy mets and organochlorine pesticides to the death of

the shellfish. Oysters reared along the coast were sampled once a month from March 1973

to March 1974 for heavy metals and .organcchlorine pes des analyses. In April 1974, the

“danger scason”, both dead and live oysters wore sampled and analyzed. was found that:
cadmium, coppe ckel and anic
contents in the oysters were all close to the ordins

(1) During the entire year, the mercury, lead,

v levels. (2) Mo aldrin, endrin, heptachlor
and heptachlor epoxide were detected in the oysters, and only small amounts of DDT, BHC
and dieldrin were present. (3) The heavy metal or organochlorine pesticide contents in the
oyster mpled in the “danger ses were not higher than in other scasons. (4) Neither
t heavy metal nor the organochlorine pesticide contents showed any differsace between
live and dead oysters. Based on this is concluded that the heavy me and organochlorine

posticides have no direct effect on the large-scale death of the shellfish.




Heavy metal concentrations (ug/g wet tissue) of Taiwan’s cultured fish.

viscera

edible

protion | (0.10-0.27) | (6.6-37.9) | (0.00-0.04) | (0.1-0.6)

(0.1-0.8)

(16-64)

49

(23-78)

*Not including those values of common carps which had a level of 170-585 ppm.

Table 1. Organochlorine pesticide residues in fishes of Taiwan

Sampling location aldrin

reservoir lake
unpollutted river
pollutted river

fresh water pond

paddy field

estuary of pollutted river |
brackish water pond
shallow sea

pollutted harbor

:heptachlorl |
i epoxide iheptachlori

endrin

0y |
Positive percent I

dieldrin |

DDT

oo A

e
L]

—, detected; +, detected.

10



Table 3. Maximum organochlorine pesticide residues in viscera of Taiwan's fishes

| ;
| maximum residues (ppm)®*

Sampling location | _ SEpEr
| total BHC total DDT endrin

reservoir lake 0.083 0.083 ! . ND
fresh water pond 0.18 0.085 : | ND
paddy field 0.3% 0.401 J ND
estuary of pollutted river 0.048 0.054

brackish water pond 0.096 0.389 b ND
pollutted harbor 0.119 0.054 | 0041 | ND

a. ND, not detected.
b. aldrin, heptachlor and heptachlor epoxide were not detected in all samples.

Table 7. Organochlorine pesticide residues in cultured oysters of Taiwan

|

mean pesticide residues (ppm)

Sampling date | —— s
wal BEC | walDDT | deldin

Mk | om0 | oo ND
April | 0.012 0.5
May | 0,005 0.006 ND
July 0.007 0.018
September 0.014 0.063

11



Table 2. The heavy metal contents of fishes caught in Keelung harbor.

(ug/g wet weight)
Hg  Ni Pb
Doctor fish Muscle ; —_ 0.10 <0.05
Viscera 0.13 . - 0.48 0.96
. Russell’s Muscle : <0.08 : 0.07 <0.02
Snapper Viscera 0.81 0.21 0.71
Cavalla Muscle <0,02 0.07 0.12
Viscera <0,03 0.11 0.22
Theraponid Muscle <0.004 <0.04 0.03
Viscera 0.01 <0.13 0.2
. Pompanos Muscle <0.004 <0.04 <0.02
Viscera 0.23 <0.5 0.37
. Crab Edible portion 0.02 ; 0.16 0.04
Crab Edible portion 0.03 0.37 0.04
Edible portion 0.01 — 0.24 0.19
Edible portion <0.02 0.11 0.4 <0.1
Oyster Edible portion 0.22 (426 0.10 0.85 0.07

Sample

Table 1. Heavy metal contents of fishes caught in Kachsiung harbor.

~ Miean  Mean 7 wec thath
tatol body Stat- Part* (/g wet tissuc)

length weight jon* used
fem)  (g)

- Grammoplites scober (3)* 26.4 126.6 M
(LINNAEUS) v
Liuss (1) 27.0 .5 M

v

- Gerres oblomgus @ 12 3 M
(CUVIER) v
.25 L] (6)

Sample

A
AN

PP LP OO0 OO 00D O~N000P D ~O 0D

(8)

PR TRTR Y- N R

. Lelognathus rivilams (6)
(TEMMINCK & (43)
SCHLEGEL) JE8 8 (4)

. Epinephlus megachir (3)
(RICHARDSON)
RMlGmn 2

BEY AL

w2
\&fr = abhrnmuoNon

Guos Gy~

b

{1

Ba

A

A
O OO CPOE OO MO0 o= 80 5S ot

A —
~-N-Sowoso~--uloororo o

WO NERRE DR B

« Pleates quadnilineatus (2)
(BLICH) /s

. Boesemandchthys 3
firmanentum
(TEMMINCK &
SCHLEGEL) REfsEM

. Lutjomsy resselli n H A X A .
IR 5 0 K 4. <0.

) M 0. .

WO DA RNNLERN RN RN - D=
by g =
S o=

L e o G U B e
=
E

BaZa
LR R

<0.

a. Seo Fig. | for sampling stations, c. Numbers of samples in parentheses,
b. M, muscle; ¥, viscora; W, wholo body.




TABLE 2

Mercury concentration of shrimp and fishes caught in Ta-Tu River.

] v
Station

Sample
3

a. Macrobrachivm asperulum (Fabricius) - S$0.5|5s 0.2

. Pseudogobio brevirostris Ginther JGR§RRT{

. Parasilurus asotus (Linnacus) & v 0.7

. Tilapia mossambica Peters Rif#: W 0.2 — |

. Rhodeus spinalis Oshima &% Wo0.4 |W 0.02
. Cobitis raenia (Linnacus) ¥ W 0.5

. Oxyurichthys microlepis (Bleeker) San% w02 |W 0.1
. Mylopharyngodon aethiop (Basilwsky) %l - W 0.3 | W 0.08

i. Misgurnus anguillicaudatus (Cantor) -+ W 0.3 | M<0.1
V<0.3

j. Periophthalmus cantonensis (Osbeck) g dh = =
. Helice latimera Parisi #f -

Heavy metal contents and organochlorine
pesticide residues in fishes of Taiwan

Heavy metals :
1. Fish from harbor and the down-stream,
some were polluted by Cu, Zn, or Hg.

2. Fish cultured in ponds and along the west coast
were not polluted by heavy metals.

Organochlorine pesticides :

1. Organochlorines in fishes of Taiwan was low.

2. Little variation of residues in fish from different
sources.
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Precipitation (m.m.)

O————0 A-Li-Shan
H——A Chia-l

P &,
6 8 10 12 2 4 Month
1973 1974 1975

Fig. 3. Seasonal precipitation at A-Li-Shan and Chia-I.
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: i

Apr.30,1974

ﬁ Sep.5,1974
L. oO0—-0——0—-—P e —-—

14)(2) (3) (4) (5) (8) (7) St.No.

0 10 20 30 40 50 Km
Distance from shore

Fig. 2-6. Seasonal variation of COD in Pu-Tzu River.

40



41



Table 3-10. Acute toxicities of Sediment from Pu-Tzu River to oyster

and clam.

Conge. of sediment

ooftcst'

shellfish 2 4 hr

Comml test |

330 ppm ‘
Control test

Wpm | 12

Oyster{ 198ppm 155

132 ppm 110

66 ppm 84

No of shellfishes died after

?Zh:

Water temp. 27::1°C, aerated, total water was 101, in each test.
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X 968 0 g 3 011 R e S i PO 2 KRB
# # K

Effect of river water pollution on the mass mortalities of cultured

shellfishes along the southwest coast of Taiwan
Sen-Shyong JENG

(Received June 6, 1975)

Culture of oyster and clam along the southwest coast of Taiwan is one of the impor-
tant fisheries of this Island. Those shellfishes have suffered high mortalities each year in
April-May since 1969. The Average death rate was about 40%, sometimes reaching as
high as 70 to 80%. The loss was estimated to be NT$ 100 million anually, Several things
have been suspected to be the causes of the mass mortalities, such as: (1) water pollution
from rivers; (2) disease of the shellfishes; (3) sudden change of environmental factors, e. g.,

APFBR 7K 2 i 7 i SR AU 2 K e 1

ﬁsﬁ&t,ﬁm%t!

Acute toxicities of Po-Tzu river water and the mass mortalities of

cultured shellfishes
Sen-Shyong JenG and Song-Jian Cren

(Received June 6, 1975)

In order to know whether the death of shellfishes is related to the toxic substance,
the water samples from Po-Tzu River and its estuaries were also bioassayed with common
carp, guppies, and Tilapia. It was found that: (1) On April 30, 1974, the water sampled
either from the river or its estuary all contained high toxicities. Even when it was diluted
to 4%, about half of the test fish die after 96 hr (Table 1). This explains the large scale
death of shellfishes in the field on April 29-30, 1974. (2) From May 1974 through April
2, 1975, in spite of high concentration of the test water (as high as 259;), almost no fish
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RPN IR R I e 2
&% HE-E B H
Water Quality in Rivers of Central Taiwan and its Effect on Fish
Sen Shyong JenG* and Sung-bin Wang**
(Received Oct. 25, 1976)

Central Taiwan is one of the important fish culture and agricultrual centers on the
Island. Several rivers flow from east to west entering the Taiwan Strait, supplying water
for irrigation of paddy fields and carrying nutrients to the coastal areas for the cul

clam and oyster. As the result of recent rapid industrial development
the rivers and coastal areas suffered great damage from industrial wastes. In
know the water quality in central Taiwan today and its effect on fish, a comprehensive
study was made.

BB R 2 KRB R R T

Water Quality in Central Coast of Taiwan and its Effect on Mass Mortalities
of Cultured Shellfishes

Sen-Shyong JEnG* and Sung-Bin Wang**

(Received Oct. 25, 1976)

In a previous paper, the water qualities of rivers in central Taiwan have been studied.
In order to ascertain the effect of river water on coastal area and the shellfish cultured
along the coast, water samples were collected along the centralwest coast of Taiwan from
August 1975 through February 1976 (Fig. 1). Four investigations, two in rainy seasons and
two in dry seasons were made. It was found that the water quality along the coastal
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Sen Shyong Jeng e al.
Narl. Sci. Counc. Momthily, ROC, 10(11), 961-971, 1982

o A OE = K W-
ELE 65—66 fEEA 6869 S Hoisr

Water Qualities of Kaoping River —Comparison of
19761977 with 19791980

BE = -
B = O W R Y- B

5] el
BT S O - o S R

o S s
I* e B 5 B Sy 40 9T .

CH S FUME F B2 T8y

ik
A< S 6 L0 IS L A B T 0 O 2

i 68— 6

1. %
(5% -107%)
PriEk

25t %
(10% -47)
Tk

35ta %

HE2E
(4%-57)
PTER

RE

45



46



N
e T
b
e

‘I b i ;-I

47



48



49



50



51



52



53






55



=t A R LPLBAPER E oy 3

LRI S g TSP ¢
ke

©F e T (B T
5 B

opr —ihich LHRT
(457 7 E)
o7 MM —

LERE S0

56



v
>

¢ AL FA }m % 1:1960-1980=
g et B E

ey F”%"* w24 KE Y }lej’;;v" ?

o SN NS A

@ HAFEHAAT L o

r?’#k BoRALZ2EAHESS
CHUTINES LE TSP
.S?Lﬁ#ﬁii,mﬁp?o
LI SR I LS
RERFETRIHSF o

57



Mercury contents in the fishes of Minamata bay, Japan, and Taiwan

Area Sampled Fish no. Hg content (ug/g) Fish species of maximum content
Year

ko® oA 1958 4 11.1 (4.25-24.1) Sparus latus (% #%)
ok & AT 1958-1960 8 4.97 (0.66-11.4) Saurida argyrophanes (3 %)

1971 7 0.13 (0.04-0.42) Rounding herring (#.)
1973 50 0.09 (0-0.49) Muraenesox cinereus (% )

sA%man 1073 5 0.08 (0-0.17) Silver Carp (##.4)
5 # 1973 6 0.28 (0.1-0.62) Cavalla (#8 &.)
& B 1974 12 0.17 (0.02-1.13) Grammoplites scobor (# ¥ £ & &)
LA 4 1974 7 0.38 (0.3-0.7) Parasilurus asotus (4)

L 4 1979 12 0.436 (0.08-0.998)  Acanthopagrus sp.

RBPE 1981 6 0.479 (0.204-1.006) Eletotris fasciatus (i% 3 &)

ARk 1982 9 1.604 (0.538-3.109) Platycephalus indicus (&r & £ & 4.)
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