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Fish suffered mass mortality
from water pollution in Ta-tu
River in February 1976.
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1,2. Along the central-west coast of Taiwan, hard clams

Meretrix Lusoria are cultivated in the tidal zone.

3,4, Oysters crassostrea gigas are cultivated by

bamboo -stick method.



5,6. The rivers in central Taiwan are short of 7, 8. Condition of river at the same places
water in dry season (May to October) in rainy season (November to April).
from upstream to downstream. Thé river is full.

9, 10. Many flood gates were built along the river to conserve water for irrigation (plate 9);
sand and stones were used to block river water for industrial use (plate 10).

When the rivers are polluted by industrial waétes, most of the pollutants settle on the river bed.
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11, Shrimps caught from polluted river. The smaller 12. Fish caught from polluted river

ones show their original green gray color, show black color, too.

while the larger ones have turned black.

13, 14, 15, 16. Industrial wastes discharged from chemical fiber raits heavily pollutting the river.
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SUMMARY

Central Taiwan is one of the important fish culture and agricultural centers on the Island.
Several rivers flow from east to west entering the Taiwan Strait, supplying water for irriga-
tion of paddy fields and carrying nutrients to the coastal areas for the cultivation of clam
and oyster (plates 1-4). As the result of recent rapid industrial development in Taiwan, the
rivers and coastal areas suffered great damage from indusirial wastes. In order to know the
water quality in central Taiwan today and its eflect on fish, a comprehensive study was
made with three objectives:

(1) To understand the year round water quality in central Taiwan for fishery, agriculture

and water pollution control reference.

(2) To study the effect of river water on freshwater fish and shellfish cultivated along
the coast.

(3) To find out the extent of heavy metal pollution on river fish.

The water quality of Central Taiwan rivers, such as the Ta-tu River, Yang-tz Brook,
Yuan-lin drainage canal, Mai-hsu Brook and Cho-shui River, (Fig. 2-1), was investigated
from July 1975 through May 1976. After 10 surveys, detailed data were obtained, as shown
in Appendix 2-1 to 2-7. Based on these data, it was found that the original river water
quality in central Taiwan was quite similar to that in the other parts of the world except
for higher concentrations of Mg and SO,. However, most of the rivers were heavily polluted
in mid and down stream.

Just as in southwest Taiwan, the rivers in central Taiwan are full in the rainy season,
May to October (plates 7 and 8), and short of water in the dry season, November to April
(plates 5 and 6), as shown in Figs. 2-2 and 2-3. In both the rainy and dry seasons, the
Ta-tu River has been heavily pelluted by industrial wastes and city [sewage from Changhua
and Taichung, more severe in the dry season. No fish is found down from St. T2 of the
Ta-tu River the year round near the outlet of Taiwan Chemical Fiber Co. Water sampled
from this station always had chemical oxygen demand higher than 1,000 ppm, pH of 3,
besides other acute toxic substances (Table 2-4). The Yang-tz Brook and Yuanlin drainage
canal were originally built for irrigation, but have become the drainage ditch of various
plants, and the sewer of Changhua and Yuanlin. In the dry season, the dissolved oxygen
concentration in mid-stream (St. Y2, L2, L3) is as low as 0 to 2 ppm (Appendix 2-4(b)),
containing acute toxic substances.

In order to conserve water for irrigation, in the dry season many flood-gates have been
built along the rivers (plate 9). Sand and stones were used to block river water for industrial
use (plate 10). As a consequence, the industrial wastes discharged from plants setile on the
river beds in the dry season. With the decrease of river water, concentrations of waste in-
creased more and more. Though fish survive in up midsiream of the rivers in the rainy
season (plates 11 and 12), they 'suffer high mortality when the concentration of the wastes

reaches a certain level in the dry season. On February 13-14, 1976, large scale death of
river fish occurred.



River pollution in central Taiwan is similar to that in central south Taiwan, i.e., in
the rainy season, pollution is less, but in the dry season the rivers are heavily polluted, and
industrial wastes settle on the beds. With the first heavy rainfall at the beginning of the
rainy season, the pollutants concentrated on the river beds are flushed into the estuaries.

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 central west coast of Taiwan from
August 1975 through Feburary 1976 (Fig. 3-1). Four investigations, two in rainy season
and two in dry season were made. It was found that the water quality along the coastal
area could be divided into two types:

(1) 1In the rainy season, most of the water of the Ta-tu River flow northward. The
salinity in station St. Sl was 25.5-30.4¢9, (Fig. 3-2), while south of the Ta-tu River, the
salinity was 30.1-30.99, (Fig. 3-3). The estuaries of Yang-tz Brook, Yuanlin drainage canal
and Mai-hsu Brook, however, were influenced more intensively by river water, at salinities
between 25.3-30.59, and 23.9-30.7%., respectively.

(2) 1In the dry season, the waters along the entire coast of central Taiwan had salinities
over 309, (Figs. 3-4 and 3-5), indicating that there was little river water flowing into the
coastal area.

Except for the north estuary of Ta-tu River, the coast of central Taiwan was not heavily
polluted in the rainy season. Coastal pollution in the dry season was even lighter than that
in the rainy season. Only at the first heavy rain which brought the pollutants concentrated
on the river beds to the estuaries, was the coastal area heavily polluted (Table 3-1). The
mortality of clam cultured along the coast was counted before and after the first heavy
rain. After statistical analysis, it was found that the mortality of clam increased significantly
after the first heavy rain, and that there was no correlation between density of clam and the
mortality of shellfishes (Tables 3-2 to 3-5).

Based on these data, the following conclusion is reached: river pollution in central
Taiwan not only killed the river fish, but also caused the shellfish cultured along the coast
to suffer high mortality.

As mentioned above, in some parts of the river fish still live, although they are of little
food value. These fishes are good indicators of the degree of heavy metal contamination of
river water. Fishes and shellfishes of 17 species from Ta-tu River were analyzed for con-
centrations of mercury, cadmium, copper, nickel, lead and zinc (Table 4-1). Because the
mercury concentration in the shrimp and fishes caught down the Ta-tu bridge was higher
than those caught upstream, it is concluded that the river is polluted by mercury down the
bridge (Table 4-2). Since the mercury content in the fishes is not above the permitted
levels set by many countries and people seldom catch fish from the river for food, there is
no immediate hazard to health. However, measures must be taken before pollution becomes
worse and widespread.
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Chapter 2. Water quality in rivers of central Taiwan
and its effect on fish
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Fig. 2-1. Map showing central coastal area of Taiwan.
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135mg/l B 30~106 mg/l; S EE I Mg ¥ SR AL 10mg/l BUF > S0, 15 24mg/l BT
o FJIIp SO, &R » PIBEMZIH® o

Table 2-1. The original river water quality of Cho-shui River and Ta-tu River.
(a) Cho-shui Riwver (at Chung-Yuan Bridge, St. CY)

. MeMcop pH NHeN IS0, alkalinity SO, Ca Mg Na 'K

Sa(rjr;%émg . (mg/l) (mg/l) (mg/l)(mg/l) (négé/éoa) (mg/D) ) {mg’l) (mg/n (mﬂ/l)
Cdae C o MED ") " Cacoy ¥ e/
975, 8.22 1200, |09l 7! 0/ % 120 ? 3 92 1

1975. 9. 16 | 14.7| 8.0 <1.0 S 15160 0 25 135 70015
197, 1.27 | 9.7] 8.0 0 | 1 105 1% 140 | 140 8 g 1.7

[ i | H i . i i |

(b) Ta-tu River (at Wu-River Bridge, St. T6)

T-. Memcop pH NH-N Cl SO, alkalinity S0, Ca Mg Na K
Sampling ™ (mg/)) (mg) (me/) (me/) W0y e/ (me/) | (mg/) (me/h (me/)

19%.2.29 0 23 73 02 16 9% 75 48 126 s | 12 44
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Fig. 2-6 752 o BRI K 2 ps MRS 7 Sppm [ by pitknfn » HEESZSITGRE D o
7o EEhEshE Rk pH BIREE

(U pH :

Ee iR Iy PH REHNF N Table 2-2 o fhykzk nfneh H BT pH KB
(Gl o [P AL T (Appendix 2-7) ARIMEANLE L T2 4 GEALATHEAR R TI) B > fETE
M54 pH HENH4 4 o4 5 B FiG » BRERMD 2~3 (-
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Fig. 2-4. Chemical oxygen demand (ppm) in rivers of central Taiwan on Jan. 27, 1976
(refer to Fig. 2-1).
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Fig. 2-5. Seasonal variation of COD at St. T4 of Ta-tu River.

(@)ReA

EREBEE » AU SRS » NS » REBEAZSEREE RN 1ppm o iR
B FIEBZ BT E 4~6ppm o AT » HIREB L RABRIESHFE 1ppm LT o
+~ BAEDEWE KRS EMmKE :

ZERTW I HAAKEEHB ZHHLL CL, SO, Na £ SRE -

g Table 2~1 WAEHKBEERE TRREBE TAEZ Cly #H7E 10mg/l £ > A
Z W2 T BERES o AMEEBZ T (AFE » St. Y1) RRETNZEHEE » (Appenidix
2-2, b, B Appendix 2-4, b) » HfE 7 40 5 50 mg/1 PJ I s EibkkslAk (St. L1, L2, L3) > fife
WK » 3 Cl JRIEZE 40 17 S0mg/1 7275 (Appendix 2-4, b) o K EHERI L ZE(L AR T (St. T2)
DUF Bz, Cl i » JLfEAE 305-990 mg/l ;5 M fl Cl & » SO, 48 A% » HE7E 467~
1020 mg/1 o
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Fig. 2-6. Dissolved oxygen (ppm) in rivers of central Taiwan on Jan. 27, 1976
(refer to Fig. 2-1).
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Table 2-2. pH values of stream waters in central Taiwap.

Sampling ' Sampling date
Stream ] : : :
station” [1975, 8. 22{1975. 9. 16/1976. 1. 27|1976. 2. 15| 1976. 5. 9
. T5 6.8 8.1 8.1 | 7.4 7.8
HE S T4 723 | 19 | 18 98 7.8
(R 3 66 | 1.4 6.8 7.4 7.4
Y3 7.0
Yangts Brook |y, 7.3 6.9 | 68 7.5
(FREE) Y1 7.2 7.1 7.8 7.2
Yuandin L3 1os | 14| 1s 15
Drainage Canal 12 1.6 7.4
(BsskE L 7.2 8.0 7.5 %3 & %3
- | M3 7.5 7.6 7.6 7.6 7.6
Maihsu Brook {7 7.7 7.6 7.1 7.1
T 7B . p
() | Ml 7.4 7.8 7.7 7.4 7.4
) cY 7.9 8.0 8.3 8.3

BT QL Na ZHBREEHE » ST  BEE  Bikxdbk o SEEm)l
LSS Na 778 o Na B2 Cl 23870 » REABHER o HhiBH TS B REB KR T EREKH
S8 o k& Na JRThEkE THIEAhZESE LR

HIEEZKE » HETik COD, DO, NH-N % Cl &lsEsk » RASIEHGEY  BHE
=2 80, EFES 136~200mg/1 (197248 H22 H) » s (197641 A27TH) 5 157~208
mg/l » BREHAEEA » kESEY SO, UPFhBLmE  RATHREEREZHE o
A BEhEEIKZ S

BB TET) I KEESFAREY » HITEMRE  BERNT

WxHE

197547 523 H 8 22 H » 95165 ’1976$1527E[ s 22A15H 2)‘—329[3 ’
TR REWRE o HRAH

(a) St. T2 (ELATEAD F) ZiKSHBEIEY: » 0 Table 2-3 Fim o EAARLS
8-9 H » ﬁ%uﬂj([__ﬁﬁé%ﬁi% HEEEAS 96hr 7 TLm (medium tolerance limit) W&
25% ; FrEFEL 1~2 A BEKEST » DEETEREKEATIE » SHHRESRETRE » &
St. T2 K2 25%HEBATTEDHRTE o bR | MEREE 25% 28K » AERE—HRE
MIBT o FEF—FET » HINTAZEY: » BEE BN RRAMAEE ﬁﬁ@ﬁ%%zﬁﬁ&i@i
» RAEERERRFTE o

OFRHBEMIEZTK » FEZAEFETA c RATAEKERDZ 1976422 A 15 H » kB
B T2k (St. T4) HEEE » EERAELI HRET 40
EATIN (FEBE ~ BiAHEK  FIRE)

HESEZIK > SEWRESRE » 58

@¥BEHRERE L ARRAED & » W ES it o
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Table 2-3. Bioassay results of Ta-tu River water at St. T2.

Conc. (% test No. of : " 'No. of test fish died after
Date :

' water by vol) test fish 24 hr 48 hr 72hr 96 hr
1975. 7. 23 25% 10 6 6 6 6
1975. 8. 22 10025 20 20
1975. 9. 16 100% 10 1 3 4 5
1976. 1. 27 259 15 15
1976, 2. 15 259 10 10
1976. 2. 29 . 25% 10 10

Table 2-4. Characteristic of Taiwan Chemical Fiber Company liquid waste.

Sampling date . '
\‘ 1975. 7. 23 1975. 8. 22 1975. 9. 16 1976, 1. 27

Ttem

‘Water temp. °C 35.5 31.0 32.5
pH 3.7 3.3 6.7 3.0
COD (mg/]) 460 1000 2100 1840
NH-N (mg/l) 17.0 17.5 2.2 ‘ 24.0
Conductivity (zmho/cm) 2280 2500 3620
SO, (mg/1) 860 1020 1560 1700
Si0; (mg/1) 32.0 76.0 92.0 108.0
Na (mg/l) 130 410 560 430
K (mg/l) 23.4 8.8 9.7 10.7
Filtrable residue (mg/1) 1720 2260 .
Total residue (mg/l) 2250 4700

() BfkAsbA ¢ B (St. L3) BrigoRes » EmEakESt LE%?Z 197641 27 H » -
oA (R - E—HAREE20BRARIE

HL EaEE » AEEhIREs » KHBREBRAIEKhEEFaNED o

» BbigEEkZkE

%ﬁﬁﬂ%ﬁ@mkﬂ&i—*%gﬁkﬁﬁﬁﬂﬂ J ﬁ)ﬁﬁpﬁﬁ?&ﬂi@ﬂh%& (St. T2 E
ﬁ) BMEEHERE MR BRELIKBE R ZEE » HEENTHR

(Wz=fbEKZ pH AB#E 3 £%L » COD & 460~2100 mg/1 » ﬁ&%ﬂ@ﬁ%@m@w%ﬁ
(Table 2-3)o ,

@REYHRERRR » ZEBKEERIINFEE » BRIAZ TLlm £ 6.5%

GELBERZIHAEEX » REERRAELREAREE 0.6 cms o FH KT ERTIER
BRZEERK -

w P
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p-T01]

IV

B RERSE R » WL ER I 2 A E R TR R 2 MR ERT
—  EERGETIERETR:

%@#%%@ﬂMMk%@Z%%ﬁ%@EOﬁM@%%%*Wﬁﬁﬁﬁm’Iﬁﬁmﬁ%%
T BRI TG + S(E A TG G B EE o RLEE(EAFRI KRS » WA » bk n
uTM§’B@%ﬁﬁ@’R%E§ﬁﬁﬂﬁmﬂ($Wm)ukﬁ&?ﬁ%M°ﬁm’ﬁﬂW6$
2 A 13~14 B » BAMBL TS St. T3 ZRIWHE » EARBARRKRET I « FEs—%
HIE 7B ok E T8 » FIMLARL, B IELI o M 2 BRES o BT LEERRT S5
s FEBTAE TR o BRI o AR BAIE G » PRSP o B ERRR (
Fig. 2-5) &ncltimdes: (St T4) Ak » 761 527 B2 COD RE 23mg/l» Rz 2 A15H
ez 238 mg/l > ZE4BE A St. T4 2 COD M7 10 {57445 o 1) Fig. 2-3 Wiz 2 B 14 HEE
s KK BT MR ST o 10 BT o BERF TR AR - REGER R 4 BSE
TP o L F R A E AN TR 2B K S HTSHRY  WHATE
o R b — A e R R TR WK R7E 2 A R S » KR > Tk
B SRERIERERS R REIHAESNE ) KMILT -

S HHE LA 2 W B » W AR IR - IR DU - PRI BB AR E
SFERETL R o IR R IR TR FRER S R » ROEKRES TP - i AlA =
ISR FAGH o HKBAEE T » v IR E » SBAUKIEIE » TFRRRIS 1 RS o

BRI > RS R DORREMEAKERAK - W ARKPEHESE SO, Na 4 JFAER
MR TRSFH ARG -

o TREESHREEPEAIKER

W i ESGEE KR 2 S B RREZPEIA o BRItz WbEZ T2
SR  FEIE SR BN o RLUBEEE > SERDIRFEM - IR > TR E
K BRI o 5 THERISE > PR AEES » FIBERE LR TR IEUE » K DR
B o dmdn s SR BUDURD A SRR LRI o B » BEATIIZ Bk 48 FE 1 » T 5 UTE T Ul
o BT B LIHEUEM 2K DS o VTR BRI T RS FIAORS » SRS TR BEIIEUK -
FARER S o W0 RS/ T Ak 0 L7 — R B o ZERE7F » BRI T 24000 » St
FhAEE—hh o TR
=~ daEgENpKIERZEE

ZEWR IR 1K 75 B (T R A B B A BB o BITENNER » TR K AT ik ok 2 AR AL B
s BTN 75 Sl o TR % » RUKS R E IR » HHRE - BERE ZBAWeg
MR Z BEWE —Z TR O o iR RE 733 ~ I A IRALI o MERFRT
s BIMETE

EWMH BT REPRHRARNTRE » BTERTERDRBEST S BB TRL
2 TR IR o PHIBTBRIR » PR M E MR O I 2 AR R
g 24 B o (BrR T SR BURR R R OE » BINHR AR 0 A0 W22 N8 B
PSR R  T RO RGBT 0 TSR ATIG » BB o PIL - T » RN
R 2 G Y TR » — i T B A 2 B IRET o BIH Wi A — AT 2GR » &2
e 35525 T P RS © TR T DD AR LB FORREC SRS R R R E D2
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P o (A B —fAEER BB AN FURZIBME » FIEP 2B IR R R R N
PR AR R LSRR o

A =

BB I 2 SR A E RIS R Ty 1975 42T A » 1976 425 Fik o ER
LR ~ PEE ~ BAcREAK ~ BB RIBAESEN » JOETT 10 JUKERA » i EBREREM
THIHER:

L @ chinEs » REMm2EE s BEFT—AZREN - 51 KRS il H1A
E—A o AARER o

2. KMBE TN BAHTEBRRBS R ZBRERE Tk W KEY
% 5 TIE T » AR RDEFHRE R o ZFMLBBHEA TP R LUTFK » COD P
7 1000 ppm B | o pH 7E 2~4 2R » WAHRIITM: » BIERBERE 25% » FRREMEARTE 4 H AL
T4 o

3. PRI BARATAK R SRR KT A » ERRS TRZBEKEREL  BHREHE
LA o EEE s HBAZERRE » HRREZEAK  EEAFEEEY o HTIHET A
B o

4. FeEEEGE > SOt R AR R TERK » S LEETFE KR > s T
s AR » TR 2 BT B AR o eIz B - EREMAA R B7ER
FHIRT - WK B B o AR 2 R R s TR —RE ) B RKRIET o

5. MERBENMEKZHERY » EREZAE » FIRKTREF » —RBEN 0 - JLEE ~ 3
KT R R > (AR » TR BOR - R DR AR E TR
KM 0z B - (BREBEKRERH - U AR RS TR K o

6. ZEWHIRSEIII s G RIERE > Bh RBEEEC » BEZ ) ARKhEERE
2 SO, B Na» AAEREERER » RTEAAS MG » LAVLIBEBEH o

N ABBEXH

1. BEEKES (1973) @ ZduldsEE TRRB KR B Rl A 2 9T c BB REL A TER 120

2. #RHE (1975) | B EFEMA ) IKEHBREBE A KET T « BRKESZGTR > 48115, 51-T1 .

3. Doudoroff P. et al. (1951):Bioassay methods for evaluation of acute toxicity of industrial wastes
to fish. Sewage and Industrial wastes, 23, 1380-1397.
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5. FEFEE (1974) D Filomye  p. 16, EHEE (AR SHZD o
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Appendix 2-1, The water quality of Ta-tu river on July 23, 1975.

Station , Tl T T3 T4 TS5 -
Time of sampling | 15007 177400 | 17207 16°15' 16°30'
pH 8.3 4.8 8.1 8.5 8.4
DO (mg/l) 6.2 6.5 6.2 | 5.3 6.0
COD (mg/1) 21.6 48.8 4.2 13.4 3.6
NH,-N (mg/]) 4.9 37.4 1.8 1.7 2.3
Conductivity (z mho/cm) 300 990 265 333 255
Cl (mg/l) ‘ 213 14 28 14
SO; (meg/l) 71 467 61 61 56
Alkalinity (mg/l CaCos) 190 80 110 80
'Si0z (mg/1) 30.0 19.6 2.0 32.0 21.0
Ca (mg/1) 57 58 60 .33
Mg (mg/l) 72 71 ' 80 . 77
Na (mg/l) 25 117 49 105 85
K (mg/l) , 7.0 11.0 3.5 6.3 4.0
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Appendix 2-2. The water quality of streams in central Taiwan on Adug 22, 1975,
(a) Ta-tu river

Station Tl T2 T3 T4 TS

Time of sampling 09°257 v 11°35/ 10°40° 10°49°
Water temp. (°C) — 35.5 28.0 27.5 ; 27.5
pH 7.2 3.3 6.6 - 1.3 » 6.8
DO (mg/1) 6.2 8.7 - 6.1 6.5 8.2
COD (mg/l) 25.0 1,000 | 17.0 16.0 15.0
NH-N (mg/l) 2.1 17.5 i 0.9 1.1 1.2 -
Conductivity (# mho/cm) 335 1,300 270 222 355
Cl (mg/1) .15 ‘ i 9 21
SO, (mg/1) 90 1,020 55 47 54
Alkalinity (mg/l CaCO;) 80 80 60 90 -
Si0s (mg/1) 20.0 76.0 16.0 15.2 22.0
Ca (mg/1) 22 . 65 25 89
Mg (mg/1) 126 65 90 66
Na (mg/D) 17 409 10 . 27 8
K (mg/l) 3.1 8.8 2.4 3.9 4.9

(b) Other streams

o Streams ; Yang-ts Brook Dm};‘;g‘;‘ggnalﬁ Mai-hsu Brook : C?{)ijg“i
| :

Xﬁ%?fy:w‘ Y1 Y2 L1 M1 M2 M3 | CY
Time of sampling | 13%25' | 14°50’ 15°05 14°107 | 15°46' | 16°107 | 17°20'
Water temp. 30.5 31.0 31.0 30.0 30.5 29.5 28.5
pH 7.2 7.3 7.2 7.4 1.5 7.5

DO 5.0 3.2 7.4 6.7 6.8 | 5.8 7.2
COD 15 7 6 3 3 1 30
NH-N 1.8 1.8 0.8 0.4 0.7 1.0 0.9
Conductivity 700 570 680 720 700 650 220
cl 44 15 14 105 11 21 7
SO, 130 90 133 200 187 136 | 30
Alkalinity 150 140 200 250 220 160 90
Si0: 20,0 | 40.0 | 16.0 20.0 19.0 26.0 12.0
Ca 15 13 14 14 7 13
Mg 285 387 414 381 346 92
Na 11 6 4 4 4 4 16
K 66.6 24.8 17.9 15.5 14.5 14.7 46.0

*.Units of water quality are same as (a).



Appendix 2-3. The water guality of streams in

(a) Ta-tu river

central Taiwan on Sept. 16, 1975.

Station TI T T2 T3 T4 TS
Time of sampling- 09°15/ 12°22/ 12°05' 10°39' 11°127
Water temp. (°C) 25.0 31.0 26.0 26.0 26.0
pH 7.4 6.6 7.4 8.1 7.9
DO (mg/D) 5.5 6.0 8.9 | 9.5 8.0
COD (mg/D) 20.0 1,630 203 26.7 11.0
NH-N (mg/1) 4.0 2.2 <10 ! <10 <1.0
Conductivity (z mho/cm) 190 1200 250 ‘ 820 191
Cl (mg/1) 169 9 4
SO« (mg/) 64 560 46 62 48
Alkalinity (mg/l CaCOs) o 75 95 - 85
Si0s (mg/1) 29.5 45.0 20.0 24.0 18.4
Ca (mg/l) 79 53 80 23
Mg (mg/1) 121 72 100 110
‘Na (mg/1) 90 224 10 19 9
K (mg/D) 14.0 "5.0 3.3 3.6 2.9
Filtrable residue (mg/1) ‘343 995 137 132 142
Total residue (mg/l) 725 1130 655 685 235
(b) Other Streams
\\ Str eams Yang-ts Brook Dra?x’lgzghggnal Mai-hsu Brook 'Cl}l{oi;s;ui
Water St. No. - ‘ {
quality* Y1 Y2 L1 | L3 Ml i M2 | M3 cYy
Time of Sampling | 147207 139247 | 117207 | 11°007 | 13°207 10°35' 10°007 09°00"
Water temp. 29.0 29.0 28.0| 25.8 27.5 25.4 25.5 24.0
pH 7.1 6.9 8.0 7.5 7.8 7.7 7.7 8.0
DO 12.1 1.8 5.6 5.5 7.4 8.5 6.0 8.2
COD 24.0 10.7 8.3 6.3 2.7 3.9 5.0 14.7
NH-N <1.0 1.2 | <10 <1.0| <I1.0 <1.0 <1.0 <1.0
Conductivity 550 490 600 380 590 500 500 210.
cl 2 23 11 21 4 4 4
S0, 120 - 116 162 | 107 - 145 132 115 34
Alkalinity 165 165 235 135 315 190 190 115
SiO; 16.8 19.0 | 26.4 | 14.8 20.4 18.8 16.2 16.0
Ca 83 119 58 57 35 77 38 25
Mg 406 183 347 193 370 263 280 135
Na. 28 19 17 13 13 12 10 7
K 4.2 4.2 2.3 3.9 3.0 2.9 2.3 1.5
Filtrable residue 219 218 232 . 167 244 229 193 98
Total residue 281 230 | 286 ., 206 652 421 2309 - 152

* Units of water quality are same as (a).
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Appendix 2-4. The water quality of streams in central Taiwan on Jan, 27, 1976.

(a) Ta-tu river

Station Tl T2 T3 T4 TS
Time of Sampling 08°55/ 11°10 10°45" 09°50" 10°05'
Water temp. (°C) 16.0 28.8 20.0 19.0 19.0
pH 6.1 4.0 6.7 7.8 8.1
DO (mg/l) 5.8 6.3 6.3 5.1 9.5
COD (mg/D) 27.6 1340 16.2 22.7 9.7
NH,-N (mg/1) 0.1 15.7 0.7 0.5 0.5
Conductivity (£ mho/cm) 7500 1470 330 350 330
Cl (mg/D) 15,400 7 | 18 7
S0, (mg/l) 1,480 738 110 l 66 66
Alkalinity (mg/l CaCOs) 126 121 i 17 17
Si0; (mg/1) 87.0 80.0 31.0 24.8 18.4
Ca (mg/) 1,112 303 13 108 104
Mg (mg/1) 5,048 91 64 74 38
Na (mg/1) 7,862 483 21 24 13
K (mg/1) 346.0 10.9 4.2 4.9 2.9
Filtrable residue (mg/1) ' ‘ 2766 320 320 262
Total residue (mg/1) 3144 398 390 368
(b) Other Streams
\\ S;rean1$ . Yang-ts Brook Draglgzré—l(ilgnal Mai-hsu Brook | C?ﬁ;sé}ui
e \St\N" vi | v2 | 01 | 12| 13 | M1 | M2 | M3 | cy
! s
Time of Sampling | 13°117 | 12°307 | 08°307 | 13°45’ | 11°34’ | 08°58 | 12°08 | 0948’ | 10°32!
Water temp. 21.0 26.0
pH 7.8 6.8 7.5\ 76| 74| 717, 16| 1.6 8.0
DO 89! 12| 9.0 03| 03| 97| 84| 52 9.9
COD 31.7| 85| 2.4 168 252| 0.8| 12| 1.8 9.7
NH,-N 09| 0.6 ol 0.7| 0.5 0/ 0.2 0.3 0
Conductivity 55| 415| 550 s0s| si0| 900| 1280 570 390
cl 66 16 44 53 51 2 2 18 1
S0, 144 101| 147 104| 104 208 182, 157 106
Alkalinity 150 170| 230 210 180  180| 270, 220 130
Si0, 9.6 82.0| 172 224 236, 19.2| 200} 19.2  14.0
Ca 162 42| 333 162 175| 155| 290 " 253 | 140
Mg 3130 303 110, 131 98 | 310| 135 141 82
Na 41 23 17 26 36 17 14 11 | 8
K s.4| 63| 85 41| 60| 39| 37| 35 17
Total residue 462 32 480 434 484 634 566 502, 384
Filtrable residue 748 | 446 S0 710 560 744 | 72| 92| 682

* Units of water quality are same as (a).
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Appendix 2-5. The water quality of Ta-tu River on Feb. 29, 1576.

Station Tl T2 T3 T4 TS
Time of Sampling 0720’ 10°00" 10°107 08°10/ 09°00’
Water temp (°C) 18.0 20.5 20.0 18.0 20.0
pH 7.2 2.4 7.2 7.8 |- 7.5
DO (mg/l) 2.1 4.1 8.0 4.5
COD (mg/1) 106.9 2,560 30.8 115.1 60.3
NH,-N (mg/1) 0.7 11.4 2.1 0.7 3.5
Conductivity (z mho/cm) 2100 1900 380 350 370
Cl (mg/l) : 710 554 31 27 27
SO, (mg/1) 250 1,140 90 110 75
Alkalinity (mg/I CaCOs) 75 125 60 140
Si0; (mg/1) 11.6 32.0 9.2 10.0 8.4
Ca (mg/)) 180 140 120 140
Mg (mg/1) 280 68 ~ 100 140
Na (mg/1) 330 250 29 2 22
K (mg/1) 25.0 12.2 6.9 8.2 | 7.2

Appendix 2-6. The water quality of Ta-tu River on Mar. 13, 1976

Station Ti T2 T3 T T4 TS5
Time of Sampling 07°307 10°30" 10°45’ 08°10' 08°35’
Water temp. (°C) 18.0 27.0 19.0 20.0 21.0
pH 7.0 - 2.5 6.8 7.5 1.4
DO (mg/1) 2.0 6.2 5.1 5.0 4.2
COD (mg/1) 260.0 1,900 47.5 233.5 12.6
NH,-N (mg/1) 2.2 20.0 1.7 2.0 2.2
Conductivity (# mho/cm) 40,000 1050 390 400 410
Cl (mg/1) 4,771 305 29 48 31
S0, (mg/1) 810.0 790.0 100.0 140.0 75.0
Alkalinity (mg/1 CaCOy) 125 100 125 100
Si0: (mg/h) 12.4 25.2 10.0 14.8 9.6
Ca (mg/1) . 140 140 150
Mg (mg/1) 100 160 110
Na (mg/1) 2,100 185 32 39 24
. K (mg/D 117.0 . 9.6 6.6 12.6 6.2
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Appendix 2-7. The water quality of streams in central Taiwan on May. 9, 1976.
(a) Ta-tu river

Station T1 T3 T4 T3
Time of Sampling 11°35/ 13749/ 07°53f 12°217
Water temp. (°C) 28.0 28.8 24.0 26.0
pH 7.1 7.4 7.4 7.8
DO (mg/1) 2.0 6.1 . 5.2 6.6
COD (mg/1) 44.2 18.7 46.4 11.4
NH,-N (mg/1) <0.1 <0.1 <0.1 <0.1
Conductivity (#zmho/cm) 550 - 300 320 255
Cl (mg/1) 14 21 28 14
SO; (mg/1) 92 70 77 65
Alkalinity (mg/l CaCOs) 150 200 150 200
Si0s (mg/1) 4.0 2.6 4.8 2.8
Ca (mg/1) 130 140 110 120
Mg (mg/1) 110 70 290 38
Na (mg/1) : 80 18 20 16
K (mg/l) 11.0 5.5 6.2 5.1

(b) Other Streams

S Swms | e Maihou Brook | Cfgn
;Y;itl?:ry*\@_‘i L1 L2 L3 Ml M2 M3 cy
Time of Sampling 16°05" | 16°03" | 18°10' | 15°30'°| 16%25' | 16°50' 17°30"
Water temp. 27.0 '26.0 25.0 1 25.0 26.0 26.0 24.0
pH 7.3 7.4 7.5 | 1.4 7.1 7.6 8.3
DO 2.3 3.1 2.3 2.6 3.2 2.6 4.0
COD S 9.6 10.0 9.2 3.7 3.0 4.1 15.1
NH,-N 0.1 0.1 0 0 0.1 0.1 0
Conductivity 620 600 620 780 620 600 360
cl 43 36 % | 14 21 14 7
S0, 170 187 240 180 174 r105 105
Alkalinity 350 250 350 190 200 180 200
Si0; 2.8 1 2.7 2.7 19.0 19.0 20.0 1.8
Ca 260 270 330 120 140 134 164
Mg 34 24 48 190 155 141 60
Na 16 18 14 10 13 11 10
K , 3.0 3.3 3.1 3.1 2.8 2.4 2.1

* Units of water quality are same as (a).
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Chapter 3. Water quality in central coast of Taiwan and its effect on mass

mortalities of cultured shellfishes
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Fig. 3-1. Map showing sampling stations along central coast of Taiwan
(refer to Fig. 2-1).
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Fig. 3-2. Water quality in St. S1 and St. S2 on Aug. 22, 1975,
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Fig. 3-3. Water quality in St. 83 and St. S4 on Aug. 22, 1975,
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Fig. 3-4. Water quality in St. S1 and St. S2 on Feb. 15, 1976,
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BRI o BRE » ERFEARERTEE » LATRARKRERENEE - & Fig. 3-4 8 Fig.
3-5 wsn St. 81, 82, S3 84 54 » FetgmE CODENE » FRERRMARAFD » BHREERIS o
=~ ERYRAWEGRHRZ COD

RAMEEEFER » ERPTBETHE » BFREKNFAERGER R » HEE0RRR - EREKR
HERIA A2 CODHisRn Table 3-1 Pimme mgEwa, EHFEZR (197642 A
15 B) » KM B2 BRHEIHES » flin St. T4 CkAET) 2 COD 239 ppm » B 1
Z St. SI #1 St. 82 > COD #IR74 7 ppmo 1976 424 § 28 H » K&k Lz COD B
ZE 2240 ppm, St. 51 B St. 82 FREFIFE 20K 13ppm o S5 J 4~5 BTRWE » MREE
Gt. T4 ZHERpEER R » COD HZE 57 ppm 5 Ak » i St. S1 & S2 2 COD Ay
422 30 #2422 ppm 2 |

Table 3-1. Seasonal variation of COD (ppm) in Ta-tu River and its estuarial waters.

\ Station Sea water Ta-tu River water
Date e s1 o= T3 T4 Ts
Feb. 15, 1976 7 | 7 49 239 1
Apr. 28, 1976 20 | 13 54 2,240 24
May. 5, 1976 30 2 15 57 38

M~ AMARZEEREAZ I

Erp - BOMERBREZ S EEFFERATEEEEAERTERR » BRARES Tk
& {2 HEBIECERM » KMERFH L2220 E2ESBI1E » PTFREHE LREZFH o
FEMFHE St S1 = S4 4 197644 A28 B (KWAN) 85 A9 H (RWE) BMMZMK
RFETEE » 53] Table 3-2 ZHR o RLFRARATRRESHTHRCEZRBL » AT
Table 3-2. The mortality (%) of clam before (Apr. 28, 1976) and after rainfall (May 9, 1976).

St.
& S1 S2 S3 -S4
Replicate ;
A 2.79 1,05 10.21 5.43
B 2.40 1.54 12.48 6.71
Before
. G 2.19 0.77 13.28 16.67
Eaintall D 2.29 4.17 8.27 10.00
E 2.80 9.40 11.00 12.18
Station -
average 2.49 3.39 11.05 10.20
A i 16.32 23.08 13.04 23.94
B 9.80 20.39 20.41 28.21
After
o C 19.78 4.76 29.63 31.40
rainfall D 25.37 15.38 42.47 27.59
E 18.18 2.91 20.39 15.96
Station B 7
average 17.89 13.34 25.19 25.42
Overall average of station 10.19 8.36 18.12 17.81
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FIBERFEER o BT b2 ROEE » TE—PHET S » HER Table 3-3 FTR
» TR FREURLERE RERETE o ARNESCENE » RILR/EREEkE (LSD)

HETHETHERLE » BRER SI R S2 5 83 X S4 MECRE2REE #3582 &
S3, S4 HAIFZR o BINE  Z » PBEUAZ FECRRERILTRIEN » HAEEE %L
ko Byb> St S3 B St S4 — (R~ M) ZIRERABAD (FA - FEH)
FUFEETTRECR L3 St. S3 §1 S4 RYREA 5 SR KT IRTE

Table 3-3. Analysis of variance of mortality of clam.

Source of variation ofoffészm Sum of squarc| Mean square F-value
Between rainfall (A) 1 1871.150 1871.150 47.435%%
Between stations (B) 3 771.459 257.153 6.519%*
AXB 3 48.468 16.156 0.410%8
Error 32 1262.294 39.447
Total 39 | 3953.371

**  Significant at 195 level.
NS Non-Significant.

B BERREE GOSN/ FHAR) B EATNEIERMETRELR » i
TRASA (FEHIEM Table 3-4» @HHHM Table 3-5) » SRETLMEMOEE » LUK
MRABE R BER(L - NS E—SRRC SRR REEN R A B LTS5

Table 3-4. The density (No. of clam/m®) of clam before (Apr. 28, 1976) and after rainfall
(May 9, 1976).

St.
\ - oSl ) s3 s4
Replicate

A 444.8 38.0 203.6 103.2
Before B 565.6 52.0 291.6 59.6
_ c 548.0 51.6 165.6 72.0
raighall D 593.6 67.2 335.2 80.0
E 543.2 46.8 436.0 78.8
g‘vaggge 539.0 51.1 268.4 78.7
A 80.8 32.5 28.7 213.0
B 63.2 17.0 122.5 195.0
After c 86.0 10.5 90.0 203.0
rainfall D 68.4 13.0 91.2 213.0
E 85.2 343.3 190.0 207.0
F — 330.0 — —
e 76.7 83.2 104.4 205.0
overall average of station 307.9 67.2 } 186.4 141.9
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» R E IR RS —0.352  TREEREAE o SASEC AR RE R MR o phbah o
I ARG o PUBTZ R 5530 B AT B — 1 » WIRRREC -

Table 3-5. Analysis of variance of density of clam.

Source of variation ofofizzzm Sum of square! Mean square F-value
Between rainfall  (A) I 146785.340 146785.340 29.430%*
Between stations  (B) 3 307146.805 102382.268 20.528%*
AXB 3 513511.657 171170.552 34.320%+*
Error 32 159688 .896 4987.528
Total 39 1127044.698
** Significant at 195 level.

N #

R B s Zh PR AKEES DR [ZEPRWIIZKRERILERECZE] —
K ERARR » LR

OFEWF » EFGRIBEZARE  STEBAPHE > LUEIME  MBEE RSN
K MEE A KBEMZG R A5 RE o RN » QDK RSE » TEBEATITIRTRRIR
s OB A BT R » FILER RIS 2R RER - BEFEFNT AN » UFERIKRZ2 8
T3 —RPDER B » THERERK 2B R — RO o

COMBGBIEREm » f£ 1976 425 B 4 B AW » HAKKTRAETLLT o RMEKRTE » 7
KT 2 BS o FZ IR 2R AR R I o

(e & PR T 20T » KR Z IR RHIEC » THER » MR 2 A SR o

DL B2 AT RS ¢ e i R e 2 AU B 2 R R R EUING  o
i BRESE 2 AR TR TR K BB Z B EEM o

Bk EEFERVT AN » MR TZ2EBWK » MERGHRBRTBS RS B R T
s (BEEEUTF R R AEICZER » IR EEZOHITH  EPHERRERFEORE
o MEFERA RRIECIHY o RAERBEI B~ NETEEEE > 1E 3% B MEKW
%o BIGHIASEE Y T RE M RBZE MERRE -G » ASELEH RFEZT & T4
T o AT » REIA AL~ AFEHT  SMARIFECHRERA WAMEE 28 B R ER -

AL ~ B FORZIEC IR » BRI ZRER ~ SRR A » M TAATE T 5 {1k
— A iR FARZ S AR B AR A S o SEB S IR AR I A [ A BT 0 LR
LRI EAWINEE  BERESZ RS RE » WERASEEREZ— -



V =

BT B 2 KR BB PSR RIE L2 AR 5 ik 1975 47 8 [ 2 1976
2 AL AT ~ BRI BTSRRI KRR » T AT o i BB R
L ZEWEZA~ JUARE o KB FDK BB RIS » BIATLET P st mk K - B
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Appendix 3-1. Water quality in central coastal area of Taiwan on Sept. 16, 1975.
(a) - St. SI and S2

Station Si S2

Time of sampling 08°40', 09°20] 10°20/, 11207} 07°10", 08°207| 0920 10°20¢] 11207] 11042
Air temp. (°C) 25.0{28.5]28.5,32.5,26.0 27.0125.4129.5129.729.0
Water temp. (°C) 27.5{28.0 1 28.0 | 32.5 | 75.0 | 27.8 | 28.0 [ 29.0 | 29.2 | 28.5
Tidal height (cm) 30.538.0/20.0) 2.0;27.0;95.0( 115/90.0;52.0134.0
pH 6.8, 7.1 7.3 7.3 7.5 7.5 7.5, 74| 75| 7.5
DO (mg/l) 6.0 6.2 63| 7.0 6.2} 6.7 6.4, 6.7 69| 6.8
COD (mg/l) i 6.0 62| 6.119.0| 5.0 5.5| 6.1} 5.6 5.3| 5.2
NH,-N (mg/1) <1.0I<1.0 1.1 K1.0 {<1.0 1.0 <1.0 1.0 1.0 [K1.0
Cl1 (%) 17.3 [ 17.014.1 1 13.3{20.0 1 19.5]19.3{19.2 { 18.5 18.4
SOy (%) 2.6512.,5512.05 1.78|2.75{2.75(2.75{2.55]2.55|2.55
SiO: (mg/1) 1.3 1.0} 32 6.5| 1.3 0.5 <0.5] 0.7 1.4 1.6
Alkalinity (mg/l CaCOQs) 115! 110 100 145 125 1151 115, 115 120

(b) St. S3 and S4

Station S3 S4

Time of sampling 07°35'f 08°30¢| 09°207| 107207} 11°207, 11°55"} 07°52"| 0820} 09720/ 10°20", 10°55
Air temp. (°C) 25.5 | 25.0 | 26.0 | 25.5 | 25.5 | 26.5 | 27.5 | 27.5 | 30.0 | 29.0 | 29.5
Water temp. (°C) 27.0 {28.0 | 28.2 [ 28.8 | 29.5 | 29.5 | 26.0 |-28.5 | 28.0 | 28.0 | 29.0
Tidal height (cm) 26.0 | 88.0 | 108 | 85.0 | 54.5 [26.0 | 15.0 | 46.0 | 61.0 | 45.0 | 20.0
pH 7.5 75| 7.5 75| 7.4 14| 15| 1.4 1.4] 1.4 7.4
DO (me/l) 6.6 7.9 86| 7.6 9.2| 7.5| 6.5| 6.5, 6.8| 8.9 7.9
COD (mg/l) 6.9 68| 7.8| 9.9 6.8| 6.1| 5.5| 5.5| 5.6| 5.8! 6.5
NH,-N (mg/l) <1.0 (<10 <10 [<1.0 <1.0 <1.0 <1.0 [<1.0 <1.0 |<1.0 [<1.0
Cl o) 15.6 | 17.2 1 17.7 1 17.7 16,7 16.3 10.0 | 17.7/18.4|17.9

SOx (% 2.65 3.123.00 2.50 2.30 2.20 1.40 2.5 2.45]2.30 2.25
SiOs (mg/1) 41! 23! 20] 1.5, 3.0/ 321 7.5 1.3} 0.8] 1.6 2.7
Alkalinity (mg/l CaCOz) | 130| 125 | 115 115 105 170 170| 120 120 135 130
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Appendix 3-2. Water quality in central coastal area of Taiwan on Jan. 27, 1976,

(a) St. S1 and S2

Station E Si S2

Time of sampling 07°50" | 08°30’ | 06°507 | 07°30' | 08°30’ | 09°00’ | 09°30' = 10°007
Air temp. (°C) 16.5 | 16.0 | 15.0° | 152 | 15.8 | 17.3 | 17.5 @ 16.1

Water temp, (°C) 15.0 0 15.0 0 145 1142 | 142 0 145 | 151 | 155

Tidal height (cm) 22.0 1230 = — | 60,0 | 59.0 | 30.0 19.0

pH 6.6 7.2 6.9 7.0 | 7.3 7.4 7.5 7.5

DO (mg/1) 9,7 8.4 — 7.9 8.5 8.3 9.5 9.0

COD (mg/1) 4.5 2.6 10.4 7.8 9.2 | 10.1 9.5 8.7

NH,-N- (mg/1) <0.1 1-<0.1 | <.01 0.2 0.2 0.1 0.2 | <0.1

Cl (%) 18,5 (19.4 1 11,5 "12.4 | 13.7 ¢ 13.9 | 12.6 | 12.4

[80: %o 2.64 .2.64 12,14 | 1.76 | 2.14 | 1.95 | 1.88 | 1.95

Si0. (mg/1) 2422 1501 72| 56| 53| 631 6.1

Alkalinity (mg/l CaCOj) 160 .1 110 130 | 140 140 150 150 140

(b) St. 83 and S4

Station ! S3 S4

Time of sampling 07°20" ! 08°30 | 09°307 | 10°307 | 10°557 | 07°307 | 08°30/ | 09°05' | 09°30’
Air temp. (°C) 15.00 15.5| 16.0 16.4| 17.0] 14.5| 15.0] 15.2| 15.3
Water temp. (°C) 15.01 155 1541 15.8| 16.2| 14.0f 15.0| 154 15.4
Tidal height (cm) 25.0 | 87.5, 75.0| 46.0| 22.0| 14.0| 22.0| 14.0| -14.0
pH 730 7.4, 74| 73| 7.4 170 1.5 75| 1.5
DO (mg/l) 8.1, 86| 82| 84| 82| 10.2| 96! 96| 9.6
COD (mg/D) 6.8/ 7.0 72, 76| 7.6 78| 7.4, 83| 7.6
NH,-N (mg/1) <0.1] <0.1| <0.1! <0.1|{<0.1| 1.21 0.6 1.0 0.7
Cl (%o 152 17.4| 16.1| 16.8] 15.7| 5.7 6.7 6.2 7.1
SOy (%) 2.57| 2,49 2.40| 2.49| 2.40] 1.04 1.15! 1.09, 1.12
Si0, (mg/1) 337 3.1 45| 3.4] 4.5 10.2| 88| 9.0, 8.4
Alkalinity (mg/l CaCOy) 120 130, 130, 160| 130 180 | 180 180! 170
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Chapter 4. Heavy metal pollution in Ta-tu River

I #

FEBHRETIRESRPRIARERN—E  BRSEFISHELSBI5EE » FiAF R
KZHTT R EE TTHEZ R E o CIMPITKEESZ B » HrhZ 805 » R b2 fUH
s BRI P AR TR A ESB 2E o KA RECRIBELB2ER  BEEZ
HETRREF R ZESBRE o (WEIERY BEREET » HEETHRMERNE YRR - &
REMAARRESB RS » HEABRRENSFAEZESEBE  ERRAPZRAKUES
REZESBRE - Hit » W RAMZESBRE  WHUEA—BEE  AFRKRETERZ
NELBHENRZER

BRETHAMEREZHESBIE  TYETHW BRI QS S8 c MEABKE B
MARBBEKBERIT » BZRZGHR o HEEMIHY » BINLTHE o

I R & /5 &%

EI97443 AR 4 B> kERMBEMES St TL, T3, T4 & T7) % 16 AR o HRfEM
B Fig. 4-1 Fiis » Wz R RARIAN Table 4-1 Fi7l o fER—Vhirb 2 R—EHR » BEEHE
O » MR ERRIRE o KAEZRRE A » P2 S ~ AR RBEENE o

R 8 B IR E SR RERRESOZHE » DETREBNE o

I ®#RARRHB

AHAA AR B AR (St T1, T2, T3, T4, T7)» (ARZERBINPER » KB
REZ(CAFTEARKLT St T1 E T2) » BT DRSS P BERAREN » 3l
TR - ¥ St T2 SRR HT o REEETK » REEMEESRY > ARANE LN E) » A
ERUFETHESS > MHEBECCPIREE » fn Table 4-1 Fixo

RGBT 2 R s JU0R ~ 87~ 8~ 85~ SR80 Table 4-1 Fi5R o FRZuBE Al
fui Table 4-2 o Table 4-1 ZASIRIH » thoCREBERTHIBE S FUBCZ46 ~ SR> 81~ 81~ B lBrs > 3
R — R A U A o ILBCR R B AT S R BB IR » BB MY etk
Ao tRSR » PILIHERT s RILBZE 1974 424 AB 1k » WUFRART ~ 8> 81 65 - $p 2 BES
-‘?}& [+]

#ATIT » Table 4-2 2 it » HBAGIEH » KRB HAMBIUT » BRSZIRZH Y o AR
15 BI7m e (St T7) PRl 2 i » Sirk 2 RIBEEES 0.09 ppm s (B2 A NEIE T (St T4) fljii ) f
ZH > JREIEHIES 0.3 ppm s BAL ATPEIK BEFE (St T3) #iii3% » JLRE S 0.5 ppm o
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Table 4-2. Mercury concentrations of shrimp and fishes caught in Ta-tu River.

Station
Sample -
T3 T4 T7
a. Macrobrachium asperulum (Fabricius) % S 0.5 S 0.3 S 0.09
b. Pseudogobio brevirostris Giinther Wbl fi — W 1.0 Wo0.01
c. Parasilurus asotus (Linnaeus) &R vV 0.7 — W 0.2
d. Tilapia mossambica Peters SEiff W 0.2 — M 0.07
vV 0.1

e. Cobitis taenia (Linnaeus) 7B W 0.5 W 0.5 W <0.09
f. Oxyurichthy microlepis (Bleeker) RAGBW W 0.2 W 04 -—
g. Mylopharyngodon aethiop (Basilwsky) ¥4t W 0.3 W 0.3 W 0.3
h. Misgurrus anguillicaudatus (Cantor) - w 0.3 M 0.2 M 0.2

vV 0.2 vV 0.3

W, M, V, S., See Table 4-1 for abbreviation.
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1. Jeng, S.S. and Y. W. Huang (1973). Heavy metal contents in Taiwan’s cultured fish. Bull. Irst.
Zool., Academia Sinica, Y%2): 79-85.
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	臺灣中部地區水質及其對魚貝類之影響Water Quality in Central Taiwan and Its Effect on Fish 
	Water Quality in Central Taiwan and Its Effect on Fish 
	1,2. Along the central-west coast of Taiwan, hard clams Meretrix Lusoria are cultivated in the tidal zone 
	3,4. Oysters crassostrea gigas are cultivated by bamb∞-stick method. 
	5,6. The rivers in central Taiwan are short of water in dry season (May to October)  from upstream to downstream 
	7,8. Condition of river at the same places in rainy season (November to April) The river is full 
	9,10. Many flood gates were buil t along the river to conserve water for irrigation (plate 9); sand and stones were used to block river water for industrial use (plate 10) When the rivers are polluted by industrial wastes, most of the pollutants settle on the river bed 
	13,14,15,16. Industrial wastes discharged from chemical fiber plants heavily pollutting the river 
	12. Fish caught from polluted river show black color, too 
	11, Shrimps caught from polluted river. The smaller ones show their original green gray color, while the larger ones have turned black 
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