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Studies on life cycle and the habitat environment

of Bivalves along the west coast of Taiw,é.n

, 'Hong-Shii Yang and Yun-Yan Ting

The characters of water are detected along the west coast of T'aiwan‘ at the Lukong and
Kouhu areas which are the maireehistributed areas of blvalve producmg in Taiwan at present.

Water qualities, of Lukong area are detected and the results are as follows: It 1s about six
‘kilometers of littoral zone where oyster, hard clam and purple clam are cultured by the local
fishermen and here the water is shallow. Being that, the temperature of water and air has little
variation. The range of temperature from January to June is 12°C-28°C, the salmrty is 30%o -
35%0, 78 -8.2 of pH value, 6ppm-8.7ppm of dissolved oxygen, 60cm-200cm of transparancy,
10ppm—37 Sppm of -total S.S.- The varratlon of salinity from coast to deep séa area is low of
7%o and high of 35%, which compare to the total solid range from 7ppm to 36ppm. The
biological oxygen consumption range is 0.5ppm- 1.5ppm, above all. It has the highest oxygen
‘consumptlon of 4.3ppm in Apnl The chlorophyll a concentration range is 14ppb—32ppb The
nitrate concentration is lOppb-—l900ppb that has the highest in April. The nitrite concertratlon
3ppb—600ppb that has the highest in April.  The phosphate concertration 2ppb-500ppb that has
the highest concertration in April. Seeds resoure are captured at the low tide area more them the
center littoral zone ‘wliere numerous adult hard clam and short neck clam have some overlaping
area. 7 . '

The littoral zone of Kouhu area is narrow, and a sand shoal off the west of Kouhu coast
about ten kilometers.  The abundance of brvalve resource. inside the sand shoal are more than that
in - the sand shoal because the wave can change the shape of the shoal and the seeds will
ot sutrived in here. This area has variation of temperature of water and air in 3° The
range of water temperature from J anuary to June is 20°C-32°C, 20%0-30%. of’ salinity, 8.1-8.3
of pH value, 6ppm—7ppm of drssolved oxygen, 800m—230cm of transparancy, 32ppm-40ppm
of total solid, 0.5ppm-1. lppm of biological oxygen comsumption that has the highest 2.6ppm
in Aprrl 25ppb—48ppb of chlorophylla, 2ppb-60ppb of nitrate concertration with a peak in April,
l—2ppb of nitrite concertration 40ppb—160ppb of ammonium concertration, 3ppb- 150ppd

of phosphate concertration.



68

M B

ﬁ%ﬁﬁﬁﬁﬁ% HEABESEREED ﬁﬁﬁ%ﬁ%%ﬁ%%&& %é%%*éﬁﬁ
ﬁﬁﬁﬁﬁhﬁ%ﬁﬁﬁ*%ﬁi'f%ﬂﬁ§ﬁﬂaﬁ§ﬁ2ﬁ¢%%¢&ﬁﬂm%%z—°

AEEERERDEL R KEZEAEEREVERA » IEESL - BRZHA - TER -

EXFERKE  ARbELRERBBERERCHEL -

. AHARIERERER B R - 8%8 k%ﬁM@éZ@s@%E ' RRBIEREEH IE
R o 7 R ERAC S A LNE ~ 3088 ~ gl ~ R TER S EES > BRREZHELEEE

B#EEPZ % RTREEE LEEFRYVEZN  ERYBRRBESERNBE ° 4% RERE

ERUBRXREBALERRTEBMARE » RHd 5874 R R 2 DU TR S HE £ M s

SRHELETHREBREZRE -
B T O WV T Y B A R B K ﬁ*éi%ﬁﬁiﬁ@’ﬁﬁ ' ARTEER
SEBEREY%EE  REEBREELZBEHAE -

¥ Rk

AREWREEHER DHWE (WEIFTHR) 0 SAEREE—X KE%%&%#E%&%&
ESEEMLRIL » WEK 6 DE - EERE RRERH Eﬁﬁﬁﬁﬁﬁ%ﬂﬁi%ﬁﬁ°
RPREHEN :
=Kl : B4 ~ RIS Horiba fHyEs — mEﬁ%?ﬁﬁﬂ%*EZ°'

—PH { I E§KF X pH meter fIE ©
EHUE  LERS ASAGERAE
PR - Ll Atago sBREFHHIZ °
EREREHA :

—HMIE | DA ﬁ@ﬁAﬁﬁKﬁﬁﬁéﬁ%ﬁ@ ﬁUﬁmﬁﬁﬁﬁﬁﬁé%&&ﬁﬁﬁ%'

%&@*%&Em&mwm:TEgo

RRBEZHE : K%ﬁ%%ﬁﬁ@#% @%:ﬁﬁﬁ%&ﬂé% B HELEHNER

543mm TER o

EWBEZ HE %mﬁﬁﬁﬁﬁmﬁﬁﬁ@ﬂio

P Y W DI T R SRS o

#B.0.DHIE : m%&zm:ﬁETE@SfZﬁwDoz%§° ,

ANEKRRa HE - ﬁmﬁ;@iﬁ@éuﬁmmwéiw&ﬁeesmy& 700mp » FH %ggmuﬁf\ﬁ

EWH
Chlorophyll a (mg /m® )=11.9 ( 665mp A —7.50mu A ) X
v =90 ZNMERHMELKE (ms)
L:CellZEE (cm)
V I BEZAKE (£)

]
V.L

ﬁ % - .
A 1 FREE M SRR (b K R AR AU A 11°C 28¢C 2B » L1 ABRE - O

HEFHEERLEBE 2C ) EREHEEEEESAR 30 %% 359% » RO PEMETS -

Bl 2 AT RSV p MR BN 7.8 — 8.2 » B 8.1 8.3. o AGHEHME 6 —8.8

-t

-



120500’ -

24°.00',

32°60’

B16 EEROWESIAECER
~Fig. 16 The loction of detection in Lukong.and Kouhu

. areas.

69



7

Temperature (°C)

30

20

10

PH value

[
Kouhu
- < f/’\3 ~ 30
. ¢
N
- o o>, I
~ ~ 10
Lukong
e r— ————a |
. ® - .
. v . ‘#. ’
/- ° ' :
B ' ~ 10
1 1 1 1 [}
1 Q 3 4 5 6
MONTH

® : Air temperature © : Water temperature 4 ! Salinity

| W1 ESROWE A6 AR ARSI
Fig. 1 The temperature and salinity variation from January

to June in Lukong and Kouhu area.

® :pH PH valued': Oxygen

B2 MEEROHEELAS6 ARREREEES B

Fig. 2 The pH value and oxygen variation from Jari(xéry to June

in Lukong and Kouhu area.

Salinity (%) - -..

B R L

g

.. .Oxygen (ppm),

Kouhu
9 I . 4 9
é» -~ - 0———.'\./0..-—-—-—‘ , 0 V § 8
7 - Y . ‘\ ‘\ ’ - 7
I ™~ 4./ R
Lukong .
9 L . ’ 4 9
e ‘\ . o ;
a . . . . :
® D . . K
°.r . * \.\o/._ i .1 B
7 | I \ I
1 1 A 11 \‘ - A - 6
! 2 3 S 6 :
: : MONTH . .

N o



ppm » O3 6 — 8ppm ° , . )
W 3 R E S EESENROASE 20025 » D HEORSE 230245 © B EEEE
10 % 37.5ppm > OFE 32ppm % 40ppm © o '
E4%ﬁﬁﬁ%#ﬁ§@mm%’ME%E%E’ﬁ%%%#ﬁE@E’EEﬁME%EﬁEﬁ
BARGF © o : . | S
5 FEWEEF# B.ODHER 0.5 F 1.50pm 2B » 4 AFE4.3ppm © OHEFHBODIL
0.5% 1.1ppm ZH » 4 A{3%E 2.6ppm

B 6 FRHEES SEB.OD AR 1.2 B 1.5ppm ZH » O ASMRECTRARRT A OR

B B.0.D 0.5ppm ° ‘
7 BEE SEAG R a A 14 F 32p0b Z M » OHIEFIHAR 25 F 48ppb 2 ©
B8 ERE A e T B 12 E 2300b 2 » O 19 F 25p00b 2 ©
E9W%E%ﬁﬁmﬁ@ﬁ€§§miM§wwwm’DMEQK%ZEmmwé
FEL 1077 7% BE SR g 1 VA 2 TR SR 1 300 ppb 5ppb ZH ° -
EHW%E%EIHEGH%ﬁ@@ﬁﬁiﬁKSMmEamwaE7DMEE@@£%§1~
2ppb Z[H ° ' o : ' :
B LR A R O I A 5 R R MR 5 U2 HERSEE &8 1ppb E 8ppb 2R ©
[ 197 B S 85 B4 40 I 690 ppb 2 B » 0 B/ 40 £ 160mpb Z P ©
B 1477 BV TR KA 14 2 %5 500 b 2 » R 4 AB S EBKA » OHEAR 300

% 150 ppb Z Ll 4 AR EE °

155 7 B S E TR R R R MR A R ER RARER 3.5 AR XRB5.ARA KB

BB o8 i Son B P KEOE BAE - BASHREIMRHERE ©
. 5

ﬁﬁﬁﬁ#%%k%%%@ﬁ%%’mﬂmﬁﬁﬁﬁﬁkwﬁi%#%ﬁiﬁ&ﬂ%kﬁﬁ%ﬁ
’ﬁﬁﬁﬁﬁﬁﬁmk'mﬁﬁﬁ'géz%éﬁﬁ'ﬁﬁ&ﬁﬁéwﬁigﬁ’ﬁﬁgﬁsﬁﬁ’
BB B - WEERSENE- |
@%ﬂﬁﬁ%ﬁﬁ%#mﬁaﬁﬁﬁlm~%E~E¥%ﬁm%¥?K*%ﬁ\ﬁaﬁﬁg’E
Eﬁ~ﬁ%@%%&ﬁ¢¢ﬁﬁﬁﬁ%&ﬂ%%ﬁwaﬁﬁ%ﬁ%@iﬁZ%ﬁé%%ﬁﬁ&ﬁk&
g’ﬁﬁgﬁéwﬁﬁmw,msﬁ@m,m%¢ﬁﬁﬁﬁ%ﬁ@25mwvm&ﬁﬁﬁﬁﬁmsm
B o | -
ﬁmmgéwm@ﬁﬁagﬁﬁ~zg§m~ﬁ@aﬁ&amﬁ%mﬁqf@%mmﬁzggﬁ
mcEMmmmmmn>ﬁmmﬁxammﬁizazﬁm¢%ﬁﬂ2ﬁﬁ’@%ﬁﬁ$§ﬁ’m%
mmﬁgawgﬁmﬁﬁﬁ%,ﬁﬁgzﬂmﬁ»&ﬂﬁm%ﬁmmmg—&,Euﬁgamﬂ—ﬁ
B ERRS , o
ﬁﬂﬁﬁ#%ﬁZﬁﬁ@&ﬁ%%ﬁﬁk'ﬁmﬁﬂmﬁgmggiﬁvﬁm%ﬂﬁmﬁgiﬁ
6ﬁﬁmmﬁiiz%ﬁ§ﬁt$m%§ﬁk’—&Eﬁ#mﬁﬁﬁ’ikéﬁﬁﬁ’ﬁm&k’%
B 1 TR RS ke » FUKZ R » LR 0 JUR S B - L Bt RE
ERXOHEZ AEKXERETRRBEERI BB ° :
mﬁlﬂﬂﬁﬁ&ﬂﬁ$ﬁﬁmr£2&22ﬁ'—&mlﬂﬁzﬂﬁﬁﬁﬁ’ﬁﬁ§§§m%
BR o MEEEL 4 A SERYE  BEER 2R3 A  KNERELFHARRRAR - ARTF

WEWREL  BWEI AR 4ALBERERE T 355 R A R AR 7 R AR 2 i B > T 4 TTAUREE

71



72

Transmitter (m)

220

200

180

100

1ho

90

80

Salinity (%)

70
60

50

30

[
(=]

10

AN
AN

r7

L 1 i | | 1
) Q 3 h -5
' MONTH

Lokong: Transmitter.

©: Total solid a: Total solid'

B3 EHROMELAE6AENERREREZ B

Kouhu: a: Transmitter:

"0

Fig. 3 The transmitter and total solid - vanatlon from January to

June in Lukong and Kouhu area.

- /. ¢
i : A A ]
‘/ ]

1. L‘

Statioﬁ
4: Total solid

e : Salinity:

B 4 FEVEE R AT I B A B BB AR

154

" Total solid (ppm)

0.
30 -
20

10~

Flg. 4 The relatlonshlp of salmlty and total solid ar four station

from coast to deep sea in Lukong area.‘

Total solid (ppm):



73

Kouhu

y
3t
ML . .
o~ M A
Eil- A—
& .
o 1 |
0
Cu_ -
o Lukong
3 L
o .
, A
ar / '
. ; - .
1 1 . | ] I

MONTH

(@i 5 E%E&Dﬁﬁ 2A%ES6 Eﬁ*é%ﬁﬁsz&{b

Fig. S The bxology oxygen demand variation from Februaty to

June in Lukong and Kouhu area.

Kouhu

3 b
2 L o.\' /.’
] \. |
—~ 1 1 ——— Y
g‘ \.
E o 1 { 1 | ] "
= 1 2 3 4 5 6
C Lukon
o ukong
3 -
2 -
[ ] [ ] ® L)
1 L -
) 1 1 ] i | (]
1 2 3 b 5
Station

W6 Eme AR S AMMEREDRARZIR
Fig. 6 Comparision B.-O. D. at different station on June of
Lukong a_ndv on May of Kothu. - ‘ |



74

= Kouh '
50 = ounu . N
XTI o . /
50 | \ . .
\./
20 |-
)
a.
& 1 =
o
— 1 i 1 1
s 0 1 1
=
[=}
=]
o Lukong '
§ '
30 | .
a0 k- . . . ./
\‘/ @ K )
1 ;
0 1 ! 1 1 | L

MONTH

W7 EEEROHELZE6 AREKa 28t
Fig. 7- The chlorophyll a variation from January to June in
Lukong and Kothu area. }

R0 . Kouhu (April)-
. - }
I . ) o . .
20 L ./
3 _
& 10
3 ‘ o 0 1 ] 1 ]
3
| o
o ) Lukong (May)
5 .
6 3o R
S20 L T '\
10 |- ' "
0. ! 1 1 1
1 Cn 3 4
Station

E8 EEEX M E SRS ESERa 28k
Fig. 8 The variation of chlorophyll a at. four station of offshore

on May of Lukong and on April of Kouhu area.



4000

3000 -

C2000

1000

100

Flg. 10 The nitrate salt.'variation of offshore to deep sea at four

)
[=%
&
vm . .
.d ) 50 |-
20 |
w |
(1]
" 4
MONTH
e ¢ Lukong At Kouhu
.FETQ E%E&DME@@E%EZQ{E ,
Fig. 9 . The mtrate salt vanatlon from January to june :
» in Lukong and Kouhu area.
Jon
200 [~
100 =
Lukong
= .
& o0 |
e 4
(2]
z 30 -
20 |-
w
) [ ]
N (] ] 1 L
1 2 3 4

" Station

B 10 RS VI e R ST R & 2 BME

station in Lukong area.




76

" 160
100 e
2
G 50 I~
P TV
Z
30 -
20 p-
10
v

e : Lukong A Kouhu

o mu mwﬁ&mmmﬂmiﬁ%ﬁzﬁm »
B Flg 11 The nitrite salt’ variation from January to June .in Lukong
Lukong and Kouhu area.’ ' '

10 e
)
&
~ 8 - .
i
[2)
zZ ¢ k
_— 'ﬂ_
2 e 8 ‘
0‘—'_-—“. "
.,‘ : 2 ’ } N . 5
. -:S'tétion'
) _‘= Lukong . a ::Kouhu" . e

12 E%E&Dﬁ@ﬁﬁ@ﬁﬁﬂﬁ@ﬁ%iZﬁ{b
Fig. 12 The nitrite salt variation .from offshore to deep sea .

at. five ‘stations in May of‘ Lukong and Kouhu area. .



g0 -

ETUN

600 =

500

NH, (ppb) -

T
300 }-

200 .

160

0 1

o MONTH .
e : Lukong S A Kouhu.-
B 13 EREOHENESE 28

Fig. 13 The ammomum salt variation from January to

June in Lukong and Kouhu area.

800 L.
700 |
onu : .
500 |~

400 T

300

PO, - P {(ppb).

200

o F

0

MONTH

o Lukong a :Kouhu

| B4 REEEROHERRESREZEL
Fig. 14 The phosphate salt vanauon from January to

June in Lukong and Kouh. area.

77



78

130 -
120 | ' g
o | 7
%
100 |- r'—; ‘
%0 L % 7]
. % % D : Short neck clam
80 |- ; %
1 — / / @ : Hard clam
o 70 b 42 0/
2 % 1%
§ 60 |- o % /
50 b f /] /
20 U 7
40 I vl
ZERlZEZE7
30 / / /
ZBRZENZ Y
I N .
¢ ) /s 7
Lo an .,
0 W7 A 4 /] f_/ ﬁa- 72
1.5-1'.9| 2.0-2.4, 2.5-2.9° 3.0-3.4: 3.5- 39'. 4.0-4.4 4.5-4.9 '5’.“0:5.'4'
Body length

B 15 FEEE 4 7130 RIEAE RS A &
Fig. 15 Drstnbutlon of shell lengh of the hard clam populatlon in April

at- Lukong area.

R MR RAENE » ERMRIEEERIISAEL » RN EE32%
K pH ﬁ&%ﬁ%%ﬁ&ﬁlﬁzmﬁiﬁéﬂiﬁ%@ZW ' —REBRRZBERBELZ 80 ~
100 % » ﬂnulhtkﬂlﬁﬁﬂmﬁﬂk/ﬁ' RitF - AWEFHRE pHE8.1%8.3 » RBEMEFH6 ~8.5
ppm ﬁ%ﬁ’ﬁ‘%ﬁﬁzmﬁﬁkﬁ °
EUEZREVERK :FLQZE%}E)E%EGO’AQE 200 B Lﬁk“ﬁfﬁﬁzm"ﬁim"ﬁ}z
M OWEZERERREOASE 230 A2 2 M ROMBACERE  EEVEEVEHESEES/)
o FlE 2 EEMER 30ppm E 37ppm ZHKES BT EE BT B4 EERMEBES

‘Eﬁﬁﬁ o (A 3 i MERREHERBHENE  Br¥EEVERKPHABREYREIEREK - K

HREHBANZS RIS GBS -

B.O.D A2 5 6 A BEEZ (0 » AR KRE R RENHREAS o REREAZ
B.ODR1ppm LI » EE & 1 ~3ppm » SBEEIK 3 ~ 10ppm »B KK 10ppm LU E - SMFY
FEARIE 72 FRWIRE X —MRERF7E 0.5 % 1.5 ppm ;2B » {8 il 5 AT7R 4 A3 B.O.D D3B3 2.3 ppm »

FEVIESE 4.30pm 4 ANREEGYE  KEBRYRFENEF » BYEBOD SRR MLKE
BEEERRESRSEEREEARRARIGESREL M BYREX - EHENRSAEEE S5

B.ODELl - AOWEHFZB.ODRE » NBFRIXERESARYEE - NE3 AR -



ﬁﬁ%aﬂﬁigﬁiﬁb’ﬁm¢ﬁﬁ%ﬁﬁﬁ§%u&W%%ﬁﬁ%é¢%’ﬁﬁﬁﬁ%%
yﬂuﬁﬁaﬂ@%:&a&ﬁﬂ&ﬁza,:&aﬁﬁ&ﬁméﬁ,@%:ﬁaﬁmmﬁﬁigﬁ
ﬁﬁ’@ﬁﬁﬁﬁﬁﬂﬁ1mmnmgﬁgéﬁ,a@wﬁﬂﬁ%’ﬁﬁ%éﬁzmﬁﬁmmlmd
oﬁ%w@ﬁmu~awm’hwﬁwﬁé’uﬁ@%mmgwmmueﬁw%%«m@m&u
DW@&%’%%ééﬁﬁﬁﬁ°ﬂ%#§ﬁh&ﬁ%§%ﬁﬁ#&%ﬂﬁmmmu%ﬁﬁiﬁﬂﬁ
12ppb ° O #4145 S5 4R {0 25 #5942 25 ppb "o T 8 FTUR © ,

m@ﬁﬁiﬁﬁ@ﬁﬁﬁk’mﬁ#ﬁﬁﬁmﬁmﬂ%ﬁé’§¢%§ﬁx%ﬁ%ﬁm&ﬁ%$
m%gmmmmﬁ%ﬁsﬂmﬁﬁwmmv£4ﬂwy%§mmmm,E%é%&ﬂﬁmm%@’u
M@Em%ﬁ@ﬁ’ﬁmﬁﬁﬂ$5ﬁﬁkéﬂ%§’E%~&ﬁﬁ&2§mmm2ﬁéﬁﬁﬁéﬁ
migEaE 2ppb DT o HEET 2~ 10ppb @A Ik 10 ~ 100 ppb » B 100 LLE - RH#EE
ﬁﬁ%%ﬁ%ﬁ&%%%ﬂ%°ﬁ@ﬁé%#@%ﬁ%ﬁﬁﬂ#ﬁ%g3mwbf%#ﬁ%ﬁﬂﬁs
ppb HEZRK o 1 10 FiR © : : :

TRRECESESESHLRAOREE b 0 RE 700ppb » A1 AR s ABT s RAR

ﬁma~7mb’Eaﬁﬁﬁﬁgmﬁﬁﬁﬁﬁﬁ@km%ﬁ@%ﬁvDﬁ@ﬁ%@ﬁ%iﬁﬁl~
2opb o EAKEXRREARES - DRMESEAHRRMCIR SRR  HESE B8
U o A8 12 FOT © |

ﬁﬁ%éﬁ%@ﬁmwiﬂmmm’DMEﬁ%%Eﬂmmm’%EME%@24ﬂmﬁ§ﬁ%
R 4 B R AESHE L REIZ BiA SRR M A T s T Z R |

RSB LA R 150ppb LIS » L4 AR EEE 500ppb B » BLERYMETRANLE
Ak E MRE RS SRR o RRE HHEE S BRREIRE RRARD - 7
ﬁﬁ@ﬁ&ﬁﬁﬁ%ﬁ%&%&ﬁ@ﬁ%§°muhéﬂﬁﬂﬁkﬁﬁﬁﬁﬁﬁEmﬁbﬁiuﬁﬁ
R RS B RS » BE 6 AELEBRBRRERE  LHRMRNFRABABRE  BURE LA
| R B R © o - |

o AR ERBA R EEEER DAl —EEA R O LALRK - £
Th ~ O] ~ AT AR EAE R 2 B o ARERBE HEMEEZ RIS ~ FEIE ~ 1

B ~ REWR ~ IR M SEEASHETRURBERANYE ﬂiﬁﬁk{l\&%%ﬁ%ﬁZﬂ‘ﬁ '

B o BT AR 0 R ERESGAE 6 AE o KEBARMBATRME H MEEXR
AR S8 ~ B ~ ) E S o RS RE RIS A EMEE Y ZH RREA ~ TR R AT
=18 fogh HRARRE » S HE g A FE A TE UK ~ TR B EIERAA - R
AR AH B H M R L R A -

O E RS RN B ARA R RAMEAE - HERARRA-DHER
AEENEL S RE T EE R ERE - £ ERSADHZAN  ANRZREAVE  WRTR
R R RS '

i AERAHTAMEE » B—HEAREY » BHRREYH - BN 7~ 8 XEKE
28 ~ 30°C & » ERBCH/IOKLE » T EENFMSE2 AZ0A » HFLl4 AZ 6 ARBEN
CWRMEZ 1 EXER 1A BESANWE2E . (5T 1980) S ARWK ] ANMEZEE
|k 2 A EAE A0 A LS - —RERE R 2R G E RAEER— o FILR
@kﬁaxﬁ%&&—Trwﬁzzﬁﬁa%ﬁﬁéﬁziﬁ’ﬁﬁﬁﬁm@mﬁaaa@’ﬁmﬁ
R S A AR ER S » RN EE KN RAHE EBZS o ME FURE N ER
&§1%5ﬂ29m¢15ﬁ5554ﬁﬁ%$’£¢u25ﬁ9§zsﬁﬁ&ﬁ&@°m%29ﬁ

FEE S - B B RS R R B R B R —REE ERSFARARKBEAERSZ -

79



B BUE HAFESRT S BERS » TRRREEZS HREAR1.5F3.9 A5ZM » HFRY
2.5 BAE 2.9 ARBERS o FHW RGN © FEFRTBAE IR (5B ARE © )
EAHERA REMRM R » RhLUARERE » FHBR 6B TASZM -

R L B BT S0k A ISR LT (o B R A B » HRURS PO FE LI R RS A K
ERsRMESTRRRLRE  AREBZBASESZRMN  —RE EEELERT  BHKES
HT R KR 28°CE 30C 2 6 AZ10A BHAKRARN » KEWD05AHE 1 AHBHABEY -
Yo WS TS LI P S 0 2 H B © |

(] L2

ABEERERYEERBFLEFIEEAERLK ﬁﬂ(ﬁﬁﬁiﬁﬁﬂ’%fﬂﬁ » KEZ R
NEERAx LRELEAMEKERBES RTHEZRKZEE B 1 E6 ANZAEXERK
HAgsAiRe SEES M RRIZREZ CEIFERE - ‘

E%E&D?ﬁﬁ@ﬁz§ﬂﬁ:ﬁﬂ "es X EREEEST B BRERRS RS
REGSEAEE  EEEALEEREGRAEW6 AR » BEMS R R G RMEET &
B mRABEERE KBS AEMERA » W% 1 E 6 AR HAKL S 12CE 28CHERME 30 %
E35% c BB 7.8% 8.2 2/ » A& 6ppm~8.7ppm ° FEHEONADE 200 A5 o HEHE 10
pPmZ 37.5ppm o FREIEFINAEET %o A6 AEREB Y% WEBEENR 7opm K 36ppm e &£
YEEEBRE™ 0.5ppmE 1.5ppm » Ll 4 A9 4.3ppm B4FEk o EfEFa M R14ER2ppb - BRE S
& 10 Z 1900 ppb » L 4 AR5 1900 ppb#c ke FEMHMME 3 ppb = 600ppb Z [ » 4.7 {33 600ppb
 BRHEEK o #3540 Z 690 ppb Z L1 4 A{RE 690ppb BAFER ° MM 2 E 500ppb 2 » Ll 4 AfpE

500ppb B > FREXRBEHUENRRS " PEHRRREXRRERE »r AESFERE - E%

EAREER AR EAERRERE » 6ARLAREERE

OHESMAAHE B IARERE DN » BERERESHHBEXDMAN ( RZIREMNER

) BRBAFE » ZFEASKBERKBHEZICES 1 X6 ABNR 20CTE T ZHM - BEN%

o pH{ 8.1 £8.3 6 ~7ppm » BHAK 80 A5 E 230 R4 o MEME 32ppmZ 40 ppm © E PR
CEBO0.5F 1.1ppmz B 0 4 A1 2.6ppm > EikKa 25 T 48ppb 2 ° iR 2 E 60ppb L4
A #H o TREA 1 ~ 2ppb 2 » £515 40 5 160 ppb o .3 3 150 ppb CIHIE M B -

HENEEHNZDNEREREEEZDWZHERBRLAEE ﬁ@mﬁﬁ{twwuﬁsﬁaéﬁﬁi J

DHLUARBSEREER

I

AN BEBEGEYRERL - SHBEW 76 BE— 81 —¥— 37BA - HEBHFEBLBLLERD
iR S » WKk SE 4 ~ 2N Sok LA BN IRER ~ EBH - %Eﬁ%%é # U ME B
SHEBBLISR » ke o

| N SETR
COLBEEE (1983). KEEHE » AKEBEAT -
2B (1983). KEAH » AKEBAR -
3BEE ~ TEF (1984). A THIEZHIT o WA KERRFTRRBRE ,36, 1984,
45T ~ TERE (1985). T/ EA LS HE - SMEKERRTABRRSE ,38, 1985,
5.¥ A (1979). BB 2 A BB » LB EEEHETEL SR .

"
art,



81

6. IPCAT (1983) . Environment protection in the industrial sector in-Japan. A
survey of Achievement. Industrial pollution' Control Association of Japan.

1A ERERE s FRKE (1969). KEHEFESE . p. 1 — 483,

s EREY (1971). FEHARKEE . p. 140 — 172,

o Cooke Shipley and Reed (1913). Molluscs and Brachiopods. 444 — 512,

10. Jumpei Ando, D. Eng. etc. (1981) . Industrial pollotion control Association
of Japan. Tokyo, Japan



