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G - (0.001~0.0;/2mg/l °
OFEEET] L 0~18.4ng/1 °
@EFEFRBEIZA © <0.001~6.802mg/1 °
CVEEHSEREE A ¢ <0.001~3.417mg/1 ©
EFEB% © <0.001~5.560mg/1 °
OOFESLECA & <0.01~8.20mg/1 °
QEHFE—a © 0.03~2.38mg/1 ©
O MENhAE © <0.4~4.3mg/1 °
OARBERE © <10~11,2001/100n! °
@GPH:T7.1~8.6 °



ABSTRACT

The presented results are the first-year work of the secondary
six-year program(1991-1997) of surveying the water quality of sea
water in Taiwan coastal culture fishery area. The objective of the

study was to collect the complete water quality data in the above
area. There were 80 monitoring stations. The heavy metals deter-
mined were cadmium, copper, chromium(VI), nickel, lead, zinc and
mercury. The other determined characteristics of sea water included
BOD, dissolved oxygen, PH, grease(mineral), coliform groups, phenol
, nitrate,nitrite total nitrogen,total phosphorus, total production
ability and chlorophyil-a.

The analysis results show that the concentations of BOD ranged
0.1~6.5mg/ 1, dissoved oxygen ranged 1.8~9.1mg/1, PH ranged 7.1~
8.6 cadmium ranged<0.001~0.012mg/!, copper ranged <0.001~0.104mg/
I, chromium(VI) ranged <0.001~0.046mg/ 1,nickel ranged <0.001~
0.132mg/1,lead ranged <0.001~0.111lmg/1, zinc ranged <0.001~0.115
mg/1, mercury ranged <0.0001~0.0020mg/1, phenol ranged <0.001~
0.072mg/1, total production ability ranged 0~18.4mg/l, nitrate
ranged <0.001~6.802mg/ 1, nitrite ranged <0.001~3.417mg/1, total
phosphorus ranged <0.001~5.560mg/1, total nitrogen ranged <0.01~
8.20mg/!, chlorophyll-a ranged 0.03~2.38mg/!,grease(mineral) ranged
<0.4~4 3mg/1 and coliform groups ranged <10~11,200 Colonies/100

ml.
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HxmBECEANREREREHEO(0.132ng/l) » REBE BRI
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BN REEEEUKE g2 BE#E£<0.0001~0.0020ng/L » Hh
H B R T o B I S YRR HE S 1 (0. 0020mg /L) » TR IS FEF o B Y
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WIRREBLL 8 0% o
EYNCE L
BRI REE RS AR S RRE S 10~11,200/8/100nL
» KRR SBEZEREBEA(1],20008/100nL) » REBES &
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R BEERNEEREESKEGERGESBERERMAR

HEBAB B K & mg/L | BEEECY g/ L | BEREMNELB
& 5| 0.012 |th # ¥ B w O

% <0.001~0.012
x | 0.011 [|X i ?%
| x® | 0.104 |HE ® W H

o <0.001~0.104 ‘

x & 0100 | HE B HE O
B | 0.046 | B Jd &

N O 8 <0.001~0.046
& | 0.043 [ E®WKEBEHIBEO
_ 54 | 0132 | ERRERBHIEO

po <0.001~0.132
>/ = 0127 |& B d  $#
, 54 S 0111 | W A HE

$n <0.001~0.111
x 5| 0101 | = ‘?% HE
154 =| 0115 |&% B d 8#

22 <0.001~0.115
x | 0.080 |4 #& TH WM
154 5| 0.0020 |4k # B H ¥ O

x <0.0001~0.0020
K | 0.0019 | =




w"= T6"TBDE@TINRN B FEREE - THETRILESAICd R E

B ug/L

» " Cd
L ok | mEE | oemg | SRR BER
oo 0.2 0.01-2.2 | 0.04-0.95 |<.001-0.006 | <.001-0.005
B OE | <0.2-1.2 <.01-6.2 <0.03-16 <.001-0'.005 .001-0.012
& $ K| 0.8-1.0 0.09-8.2 <0.03-18 | <.001-0.006 | <.001-0.011
¥ b | 0714 <0.01-11 <0.03-19 | <.001-0.005 | <.001-0.010
£ M B| 0.5-0.9 (.01-8.3 <0.03-14 | <.001-0.008 | <.001-0.007
= & | 0.3-0.8 <0.1-1.8 <0.1-2.1 {<.001-0.008 | <.001-0.007
& ® K| 1.8-2.6 0.1-1.2 <0.1-2.4 [<.001-0.009 | <.001-0.008
O OR| 0.67-3.3 0.1-2.6 <0.1-1.7 |<.001-0.007 | <.001-0.006
B OB <0.2-2.0 2.0 2.0 ,<'001_0.,007 .001-0.011




RZ(R) 767877980 BB RSN - hEsTRIAE AICu

BAr: pg/L
- Efg Cu
Wy T64ERE T84 194 R (?f/% gf/’%
# 47 | 3.9-8.7 | 0.37-50 | 0.12-11 |<.001-0,041 | <.001-0.022
'é*a‘ 8% | 11.9-24.3 | <.01-6.2 | <0.03-19 |<.001-0.040 | <.001-0.104
& OBR| 7.4-17.6 | <01-18 | <0.03-11 |<.001-0.041|<.001-0.060
® b #810.9-123.9 | <.01-24 | <0.03-15 |<.001-0.015|<.001-0.057
= t #%| 5.812.6 | 0.07-15 | <0.03-20 |<.001-0.047 | <.001-0.046
= % BE| 53125 | 4.0128 | 1.6-89 |<.001-0.028 | <.001-0.020
& % B 2.81053 | 3.9-73 2.3-74 | <.001-0.057 | <.001-0.019
B oM | 5.6-375.1 | 1.3-382 | 1.8-232 | <.001-0.053 | <.001-0.008
B OBF| 2694 | 1.0-730 | <2.0-42 |<.001-0.101 | <.001-0.013




TZ(FE) 76078 W@T9NR) KB FEERRR - hERILEAICHREEE

W gL
- &2 = Cr*é
. e | e | o | SR BUER

oow 1.4-4.7 0.02-18 0.04-13 .001-0.052 .001-0.037
S 2 6.0-8.9 1 <0.03-2.7 .001-0.052 | <.001-0.029
& 1 K| 7.4-11.2 <1 <0.03-2.8 .001-0.045 1 <.001-0.009
B b BR| 7.5-11.8 | <1 <0.03-25 .001-0.070 1 <.001-0.046
£ & B 4.5-11 <1 <0.03-2.5 .001-0.038 | <.001-0.017
2 E B 4.9-8.3 0.2-11 <0.1-10 .001-0.023 {<.001-0.019
= B K 2.2-8.3 0.3-9.3 0.1-7.6 .001-0.0351<.001-0.034
w OO 1.3-20.4 0.2-6.9 0.1-5.6 .001-0.043 | <.001-0.033
B E B 6 <20 ' .001-0.052 | <.001-0.037




R=(HH) T76“™78™™T980 K81F

BRERR - hEERAES AN R R EE

B gL

» Eg Ni
i T64 T8t 195 gﬁgﬁ?%% fﬁg%?%;
s W 2.5-12.1 0.1-16 0.28-19 | <.001-0.063 | <.001-0.027
] | 4.9-18.4 |  18-941 €0.25 1001-0.062 | <.001-0.027
& f F%| 11.1-34.1 | 0.03-639 | <0.25 1001-0.060 | <.001-0.034
% {n BF| 13.9-89.3 | <.01-391 | <0.25-11 |<.001-0.052|<.001-0.127
£ # R| 7.5-1.7 | <.01-600 | <0.25 .001-0.107 | <.001-0,047
% % W 6723 | 0546 0.9-61 | <.001-0.042 | <.001-0.132
L B OBE| 19442 | 1.6-58 0.7-24 | <.001-0.109 | <.001-0.093
M BE| 3.5-91.9 | <0.5-220 | <0.5-179 |<.001-0.114|<.001-0.047
BOE OB 1197 | 0372 | <2.0-17.5 |<.001-0.071 | <.001-0.073




RZ(B) 76718V P19V R8I RS - RIS APh R E

Bf7ug/L

- ﬁg Ph
21 T64ERE T8ERE 95 (?f/% gf/’%
# 47 | 2.8-85 | 0.08-16 | 0.01-9.6 |<.001-0.091 | <.001-0.085
B OB BE| 11.2-19.6 | <.01-23 | <0.03-8.0 |<.001-0.058 | <.001-0.093
& B OFE| 12.4-23.8 | <.01-9.1 | <0.03-15 |<.001-0.059 | <.001-0.087
® b R| 16.2-65.3 | <.01-12 | <0.03-15 |<.001-0.052 | <.001-0.098
£ bk R| 9.3-22.3 | <01-13 | <0.03-12 |<.001-0.059 | <.001-0.085
% % | 92235 | <497 €0.5-51 | <.001-0.058 | <.001-0. 091
B ™M K| 2.6-42.1 2.8-99 <0.5-45 [ <.001-0.091 | <.001-0.111
B OM BE| 3.8-59.8 | 0.4-129 | <0.5-95 |<.001-0.087 | <.001-0.098
Bom K| 55275 | 0.7-730 | ©2.0-15.8 |<.001-0.058 | <.001-0.10]




FR=(HE) 7678790 KBIEH RN ~ hEEREEAInREEE

Bfl:ug/L

- $§ In
- T64EEE T84ERE T (Efnogﬂi% gjf/%

& 4 | 62.6-108.7 | 2.5-446 | 2.1-60 | <.001-0.027 | <.001-0.023
B OB OEE| 34.7-150 | <.01-26 | <.03-10.1 |<.001-0.027 | <.001-0.040
& | 335721 | <01-9.3 | <.03-105 |<.001-0.043|<.001-0.060
W b 8| 25.1-67.6 | <.01-20 | <.03-23 |<.001-0.028|<.001-0.115
= oM EF| 25.4-38.1 | <.01-4.8 | <.03-11.6 |<.001-0.049 | <.001-0.080
B % | 23.337.3 | 13-254 14-185 | <.001-0.029 | <.001-0.41
4 % | 76975 | 14-183 | 6.1-166 |<.001-0.034 | <.001-0.044
= B R%| 109-152.9 | 1.8-305 | 5.9-204 |<.001-0.031]<.001-0.026
BOE OBE| 7.0-144 | 2547 | 3.963 |<.001-0,032 | <.001-0,047




FRE(H) 767787980 L1 FERRR - B UL E IR EEE

BA7:oug/L
N e
Wy TEE | T8EE | 19EE gf;% gjﬁ%
w M W <0.5 [<0.6-6.1]<.01-0.98 | <.0001-0.0024 | <.0001-0.0019
B OE §<0.5-0.78 <1 0.25 .0001-0.0034 | <.0001-0.0016
£ B |[<0.5-0.68 <1 0.25 .0001-0.0017 | <.0001-0.0018
% {b B ]<0.5-0.85 <1 .25 .0001-0.0041 | <.0001-0.0018
2= Hk £ [<0.5-1.03 <1 0.25 .0001-0.0053 | <.0001-0.0020
2 % | <0.51.3<0.1-1.8] <0.1-1.2 | <.0001-0.0041 | <.0001-0.0011
& F EE| <0.5-1.0 |<0.1-1.9| <0.1-1.0 | <.0001-0.0041 | <.0001-0.0015
= BRI <0.5-1.4 |<0.1-2.0| <0.1-1.0 | <.0001-0.0053 | <.0001-0.0012
B OB ER| <0.5-4.0 | <1.0-34 | <2.0-5.8 | <.0001-0.0041 | <.0001-0.0013




=N EEEREMOEKEESBESERBBEKEEL T
METR(N\+—FF)

ES& R # #f 2 EA) &

i} b 10ug/L 20ug/L 50ug/L 100ug/L 40ug/L 2ug/L

= et | Rek|  |wam|  |wam|  |wem|  |Fen
W\ & A X & & T x4 &

REE HaER = =P I=pax: Ay g
=% ¢ S ¢ BE E * B =%

B (%) (%) (%) (%) (%) (%)
wAAowml 60 | 2 | 3.3 |0 0 0 0 0 0 0 0 0 0
HOEE 50 | 1|20 |5 |100 0 0 | o0 0 2 1 4.0 0 0
= ooh gl 30 |1 ]33 |1 | 3.3 0 0 0 0 0 0 0 0
# L8l 9 |3 |33 |0 0 | o 0 0 0 6 | 6.7 0 0
£ K &% 100 2 2.0 0 0 0 0 0 0 4 1 4.0 0 0
B2 &%l 50 |0 0 | 0 0 0 0 | o 0 3| 6.0 0 0
EEGE| 140 | 0 0 | o 0 0 0 1 ]0.7 1| 0.7 0 0
BEHESEH 50 | 0 0 | o 0 0 0 | 0 0 0 0 0 0
BEN 9% | o 0 | 1 1.1 0 0 1 | 1.1 3 |33 0 0
& | 660 |9 | 1.4 | 7 | 11 0 0 2 103 [19 |29 | 0 0




x*A

AIIEBOEAERECREEEE = wl

# R

Cd

Cu

Cr

Ni

Pb

Zn

Hg

EIR: S

<0.001~0.005

<0.001~0.019

<0.001~0.037

<0.001~0.027

<0.001~0.084

<0.001~0.023

<0.0001~0.0018

# &

<0.001~0.004

0.001~0.021

<0.001~0.021

<0.001~0.023

<0.001~0.071

<0.001~0.023

<0.0001~0.0013

B

.001~0.004

0.001~0.016

<0.001~0.013

<0.001~0.021

<0.001~0.085

<0.001~0.013

<0.0001~0.0014

w8

.001~0.012

<0.001~0.100

<0.001~0.013

<0.001~0.027

<0.001~0.090

<0.001~0.024

<0.0001~0.0009

BB | OBR N8 | B

[0

<0.001~0.012

<0.001~0.104

<0.001~0.011

<0.001~0.025

<0.001~0.088

<0.001~0.029

<0.0001~0.0010

g

<0.001~0.010

<0.001~0.012

<0.001~0.009

<0.001~0.034

<0.001~0.079

<0.001~0.060

0.0002~0.0008

m | ot

<0.001~0.011

0.001~0.008

<0.001~0.004

<0.001~0.020

<0.001~0.072

<0.001~0.027

0.0002~0.0011

EEkE

<0.001~0.007

<0.001~0.020

<0.001~0.043

<0.001~0.111

<0.001~0.071

<0.001~0.059

0.0001~0.0018

Z k&

<0.001~0.009

0.001~0.010

<0.001~0.039

<0.001~0.087

<0.001~0.069

<0.001~0.008

<0.0001~0.0007

w KB

<0.001~0.010

<0.001~0.010

<0.001~0.008

<0.001~0.063

<0.001~0.078

<0.001~0.008

<0.0001~0.0007

FRRR

<0.001~0.007

<0.001~0.009

<0.001~0.012

<0.001~0.047

<0.001~0.090

<0.001~0.045

<0.0001~0.0010

BEr2E

<0.001~0.007

<0.001~0.012

<0.001~0.017

<0.001~0.047

<0.001~0.097

<0.001~0.040

<0.0001~0.0010

it & &

<0.001~0.005

0.002~0.018

<0.001~0.007

<0.001~0.023

0.011~0.090

<0.001~0.043

<0.0001~0.0020

8

<0.001~0.006

<0.001~0.014

<0.001~0.014

<0.001~0.117

0.006~0.086

<0.001~0.039

<0.0001~0.0009

N ER

<0.001~0.005

<0.001~0.012

<0.001~0.030

<0.001~0.059

<0.001~0.086

<0.001~0.027

<0.0001~0.0009

= KB

<0.001~0.003

<0.001~0.014

<0.001~0.029

<0.001~0.078

<0.001~0.085

<0.001~0.024

<0.0001~0.0009

g X &

<0.001~0.006

<0.001~0.019

<0.001~0.016

<0.001~0.015

<0.001~0.088

<0.001~0.022

<0.0001~0.0015

BEM®

<0.001~0.007

<0.001~0.010

<0.001~0.019

<0.001~0.029

<0.001~0.094

<0.001~0.024

<0.0001~0.0007

<0.001~0.008

0.003~0.017

<0.001~0.017

<0.001~0.093

<0.001~0.095

<0.001~0.044

<0.0001~0.0010

<0.001~0.005

<0.001~0.008

<0.001~0.033

<0.001~0.031

<0.001~0.092

<0.001~0.019

0.0002~0.0012

<0.001~0.005

<0.001~0.008

<0.001~0.022

<0.001~0.039

<0.001~0.095

<0.001~0.025

<0.0001~0.0009

<0.001~0.006

0.001~0.013

<0.001~0.030

<0.001~0.019

<0.001~0.075

<0.001~0.034

<0.0001~0.0008

<0.001~0.010

<0.001~0.007

<0.001~0.029

<0.001~0.036

<0.001~D.066

<0.001~0.031

<0.0001~0.0008

<0.001~0.010

<0.001~0.007

<0.001~0.037

<0.001~0.051

<0.001~0.076

<0.001~0.033

<0.0001~0.0013

__.3].__




FRIN

BRENRESKESESBZEH

BESBIAEHEEEBAKERIEZE B EEHBEE
B E 5 E\WEEAKE
# B & BH B B BIE %e
% @’ (ug/L) (ug/l)y | (ug/l) (ug/L)
<0.2~9.56 |0.053) <0.3~0.80) 1.PescadMBE /KT EBEE20
g 027390 10116 | <0.36) 0@ u g/ LETREE K & OIRERIGE o
€0.01~30(1) |0.1008 2.4BEIBHA (sticklebacks ) BB
0.01~12* RELRF150 1 g/L®)
<5~T79306) 3(3) 0.7~5.9(4) 1.Saward et al(@FR S HE2 u g
<0.5~ 23(6) 0.3~2.2(5) /LA RFIEER » 10u
1245(4N 3389 g/ LEHEYIME AR EC £
g | <0.01~3820) 20 EEHIHER o
<0.03~104* , 2. YR B ¥k 8820 «
g/ LRI EEESE
3.BHEEARDIE SR HE R £ &
ZEER100kg/L o
(5~6006) K8$%0.6(3) | 1.8(5) AnonADFERAERH R KRELRE
. SOO?:E?S 850 . 2(6) — P RPREEE16 1 g/L
0.01~46*
(5~175() 23) 1.6~2.7) S A NECTE MR ERO0 1 g/L(B)
(1~14774D | 6.6(6
B 0.01~04100) | 208 R B E
0.01~132*
(5~17506) 0.03(3X6) |5.3~30.54) 1. AnondDJ .R.E. JonesUD5H B4
<1~333an a9 0.5~2.0() HAEEELATEFBEEERL0
2 | <0.01~256(D 100(2) ug/lo
0.01~111* 2 $REIRR AR/ NEGEEE100 1 g/L
® o
(5~T04(6 5(3) 0.7~3.4(5) LA.J Affleck(DT S FesHARARN
<0.5~98810 | 116 FERIBAE10u g/L o
<0.01~306(D) | 1008 2. BEELRADHE g S B 2 2y iy
<0.03~115* B250 u g/L ©
e 40 3. AFSUDTR AR EHEM10 1 g/ LRSI
‘ HEAYEEEE -
4 SEERBRA R/ INBBREBE300 1 g/L
® o
<0.5~4(8) 0.05() <0.01~0.06 1. BREARRADIE R MR B £
<0.5~5.2a0 ]0.036) . |@ %?%%J%Z Sug/le i
5 [<0.1~340  {0.038® |0.21~0.776) | 209) 2 AFSODRIZRO. 1 u g/ LEHRHEAE
<0.01~2* %%%&@% ° N
3. RERA R/ NBBLEES 1 g/LE)
*AREFEHERE
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(8)E.D.Goldberg "The oceans as a chemical system in the sea" Inter-
science pull New York P.25(1963)
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