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Abstract

It 1s noted that population of Taiwan land-locked salmon (Oncorhynchus masou
Jormosanus) has been reduced due to destroyed natural habitats during the recent vears. In
order to protect and rescue this endangerous fish, rivers in Wu-lin areas were chosen to
study its water quality as well as water flora and benthic insects. The results obtained will
be used and provided for improvement of further rehabilitation. Tau-San River and Yua-
Shen River are not found to be suitable for survival of Taiwan salmon, due to the lack of
water in dry season and intensive agricultural activity, respectively. Water quality at
downstream of Chi-Ke-Lan River has been deteriorated with occasional high concentration
of biochemical oxygen demand. ammonia and high water temperature due to exploiting
plantation. Kao-Sun River and upstream of Chi-Ka-Wan River having good water quality
and natural environments were considered to be ideal to sustain its existing population to
some extents. However. recent expansion of agricultural activity and tourists made ideal
rivers of Wu-Lin area more eutrophicated. Rescue alteration and protect efforts have been
done to improve its natural environment.

Water quality index (W.Q.L) calculated from investigated area was in the range of
74.4~84.1. showing a great part of water bodies in Chi-Ka-Wan River and Kao-Sun River
are still favorite for the fish. Water qualities of most rivers are characterized with high
hardness and alkalinity, thus it is not afraid of acid rain in this area. Water concentrations
of nutrient obtained are generally low, except phosphate during vegetable planting season
in winter. It is concluded that agricultural activity at both sides of river, exploitation of
forest, and discharges of waste water from hotels and tourtsts are urgently prohibited to
increase its natural environments for salmon. Shift location of vegetable farms and
plantations of tree instead have made remarked improvement in its water quality to nearby
water.

There are good relationships between BOD and total bacterial counts (inciuding £
Coil counts), water quality and benthic fauna as well as benthic blue-green algae. Poor
water qualities are usually accompanied by dominant present of Oscillatoria spp., Diatoma
spp.. Dugesia spp., Limnaea spp. and Physa spp..

Water quality criteria for protection of this salmon is also provided for reference, it is

believed that can only this criteria be met, this fish can survive forever.
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FHE-ZAHENES BB R T8ARSE + —354916.8 ppb
S (RZT =) A RREMEFOKRTZERBD RKEGK
ERKZENIO ppb - WA G HKE LM FLHLETT 2
A2k HASERE N FHRARTFARTERHTZ
WETHABZ— R EHRG KRB ELFBOHRAEL &
FHHEREB AN A MIERY S - LE L > bid

—

EHEBENLBEZ A BT CERAT -

RAHE 80 6 A £ 87 F£5 F&BIsEkF 4 RRER
SRZERBHECETOR T BRI FZ SAFAERTEE
B EREZILKRE 55 ¢ 4 0.30~6.50 ppb; 4 > 0.60
~48.30 ppb; 45 N.D.~1.80 ppb; RA| A& BARERZ T -
BRREBREFHK BEETLBHARIRVHRE - b
EHELTIXGAE T2BNAREEAKAL B REAEHFA
Mo G ZREFHRIVETUARRGOAR -2 F2BRT

20



10 Aiyatde 58500 HEHEm T4 W BB
By R H AR AR AR HE % 30 ppb 47500 ppb 4%~ 10 ppb 451 ppb
10 Ao SR A M mEE R B ¥ ok B &

£

Pl

(}.r\
i
e

PEERSAEM EHEELEEMIMELEZ— > T

iy

EEHNE+—3 > WA ELTEIL RS MG c TR F
BEEEAMAL  TREHEWGRELYERRBBE
PEEEREEZ  ALEBEELHRT AL 30~40 ppb 446928

il TN -

EHBEEIN_RATHFELSLESL A 296~590
ppm ; 4% - 8.20~27.30 ppm ; 45 > N.D.~0.1 ppm; 44 » 8.2
~16.4 ppm ik » 27~319ppb - X4 F L EER V£ S
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Budgsh r BART TR GREFENEEARN -

AMEGB@ERY  BUREHFEHROER (KT
EI~RZAR) B -REZSRAR VEEKGBEG
¥ B H by Oscillatoria % Chroococcus RB.# ¢4 Cyclotella
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A5 ERakPHEERRAEMZAT

86/7

4@ 5 i
(mgéii% /L‘ (pﬁw @Sg (ppm ‘ (ppm) | ©3Mg
Ei L 18 333 ¢ 157 l 39 | 403
% = ' 130 | 42 | 310 | 246 91 | 270
$ = 5 94 38 | 247 | 361 | 94 | 384
3 w3 60 32 1.88 | 20.0 6.3 3.18
% E i 44 |30 147 17.4 4.8 3.62
o5 % 58 32 1.81 21.2 5.8 3.66
% + # 80 | 48 | 167 | 200 ! 134 | 223
g A # 70 26 269 | 127 6.1 2.07
#0485 60 36 167 | 25.9 7.0 3.69
#F + — 3 34 12 2.83 12.7 3.7 3.42
4+ = % 44 24 183 | 223 5.1 4.38
# + = % 86 12 717 217 51 | 425

e 86/10
2 35 wEE | &g BRE/ Ca® | Mg CalMg |
(mgCaCO./L)! (ppm) | #&E | (ppm) | (ppm)

2 - 80 30 267 | 24.0 46 5.22
% o= 3 124 44 282 | 300 | 107 2.80
% = 3| 144 34 424 | 310 9.4 3.30
¥ w % 100 | 34 294 | 34.0 6.9 4.93
2 z 84 30 2.80 | 69.0 56 | 12.32
F & 106 34 3.12 | 38.0 7.0 5.43
£ 0t % 146 48 3.04 | 360 | 13.9 2.59
% A 70 26 2689 | 120 7.0 1.71
% + x| 106 38 | 279 | 360 | 77 | 468
 + — 62 42 1.48 16.0 4.1 3.90
A 1 102 36 2.83 60.0 5.6 10.71
# + = 35 90 28 3.21 58.0 57 | 10.18
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REFS SR HERAARIAMZET

™~ A% 87/1
ﬂh | mmp [mEA esA/] cat [ Mgt [ o]
(mgCaCOy/L)| (ppm) | Sk | (ppm) | (PPm) :
% - b 90 32 2.81 14.0 5.1 275
B = s kB Mok | AR | AR | AeAkd
5 = % 114 34 335 | 33.0 74 | 448
% W % 124 ' 40 3.10  33.0 79 | 418
$ £ sk 102 | 34 3.00 | 200 5.8 3.45
% & ] 124 40 | 310 | 300 7.7 | 3.90
5 € 160 40 400 | 380 | 117 3.25
% A s 76 30 | 253 | 180 68 | 265 .
%+ & 134 42 319 | 34.0 79 | 430
2+ - % 80 28 2.86 18.0 5.1 3.53
% 4+ = 3 124 42 2.95 | 330 6.2 5.32
%+ = 3 120 38 3.16 | 380 6.0 | 6.33
™ - 87/4
B35 MR degp R | BRRE/| Ca* Mg* CaMg
(mgCaCOy/L}| (ppm) | #& A | (PPm) | (ppm) ;
Fo— % 84 32 263 18.0 3.8 4.74
5 = % 136 48 | 2.83 | 36.0 96 | 375
% = 3 140 42 3.33 38.0 8.2 463
2 o 3 100 34 2.94 26.0 5.8 4.48
% B % 108 32 | 338 | 230 50 | 4.60
$ 0= i 104 38 | 274 | 280 6.3 | 4.44
% % 144 48 3.00 { 370 | 129 | 287
% A % 80 26 3.08 | 250 6.1 4.10
£ 4+ s 122 1 42 290 | 380 6.6 5.76
% + — s 66 | 26 | 254 | 280 | 61 | 459
%+ = 10 | 42 | 262 | 370 | 50 | 740
%+ =3 122 | 42 | 200 | 200 | 48 | 417
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FH RBEAESELNEZESE

B R

86/8 86/11 8712 8715
I
% - 35 N.D. 30.20 80.1 110.0
& - & N.D. #5 7 EA KA 20.1
% = b N.D. 10.50 160.2 21.8
% [ 3k 40.50 20.20 100.2 195.0
3 e Eat 10.02 10.30 110.5 79.8
% 73 i& N.D. 10.20 120.2 175.8
& +t b N.D. 30.20 150.1 69.9
# 7 ks N.D. 36.40 90.3 30.5
% T A N.D. 40.20 140.1 10.9
# + — 40.00 10.60 70.2 67.8
5 + = s N.D. 10.70 90.3 57.0
% + = 3 20.10 42.20 60.1 40.8
¥4{5 . ppb




k4. ABRMBELSLAMNSZHESE

k 86/8 86/11 87/2 87/5
5k ND. | ND. ND. L 114
35 N.D. Ak #5 7R A N.D.
% 35 ND.  ;  ND. N.D. N.D.
% 5% N.D. N.D. N.D. 19.9
3k ND. | 130 2.4 14.5
% 5 ND. 630 73 | 219
% 5 N.D. 4.20 8.3 114
3k N.D. 6.40 2.4 14.4
% 5k N.D. 4.30 4.3 12.1
35 N.D. N.D. N.D. 1.7
s 16.8 3.80 3.8 128
3k N.D. 9.20 N.D. 16.1
< 0.1 ppb

Ln
(9]




Aot RBMEEMBZATELHRLGELT

(1)86.7
\\Z’;ﬁ Cu Zn cd Pb Hg Ca Mg
R z‘l\ (Ppb) (ppb) (ppb) (ppb) (ppb) | (ppm) | (ppm)
% — 2.1 2.4 0.3 1.2 N.D. 15.7 3.90
% = 1.4 26 0.1 1.7 N.D. 246 9.12
F = i 1.6 24 0.2 0.2 N.D. 36.1 9.40
% ook 1.3 2.3 0.1 1.3 N.D. 20.0 6.30
% A 1.2 4.1 N.D. 0.7 N.D. 17.4 4.80
% o i 1.4 2.6 0.1 1.3 N.D. 21.2 5.80
% L o 1.6 2.4 N.D. 1.1 N.D. 29.9 13.40
% o 25 1.5 0.1 0.6 N.D. 12.7 6.10
%+ 1.3 2.7 0.2 1.5 N.D. 25.9 7.00
+ - 1.0 3.2 N.D. N.D. N.D. 12.7 3.70
%+ =k 0.8 1.3 0.1 0.2 N.D. 223 5.10
4+ =3 0.9 1.2 0.1 0.8 N.D. 21.7 5.10
(2)86.10

%\g Cu Zn Cd Pb Hg Ca Mg
i g‘ (ppb) (ppb) | (ppb) (ppb) (ppb) | (ppm) . (ppm)
£ — 35 2.8 29.0 0.6 1.8 N.D. 24 46
% = 3 4.6 36.4 0.5 1.7 N.D. 30 10.7
% = i 5.0 32.7 0.1 1.3 N.D. 31 9.4
% w sk 1.5 48.3 0.1 0.6 N.D. 34 6.9
2 E 3k 1.2 29.8 0.4 1.0 N.D. 69 5.6
% 7 1.0 19.2 0.2 1.0 N.D. 38 7.0
% £ % 6.5 8.2 0.3 0.8 N.D. 36 13.9
% Lo 1.8 5.6 0.1 0.1 N.D. 12 7.0
5+ = 2.2 5.2 0.7 14 N.D. 36 7.7
%+ —3b 2.3 2.6 0.5 0.6 N.D. 16 4.1
%+ =35 1.1 2.3 0.3 N.D. N.D. 60 5.6
£+ =k 1.1 5.1 0.3 0.7 N.D. 58 5.7




Bhkot— FAEHREEARSZ AP EFLE 45445

(3187.1
IR Y Zn Cd Pb Hg Ca Mg
s g .| PP} | {ppD) | (ppb) | (pPb) | (PPD) | (pPM) | (ppM)
% — 3 1.0 1.2 0.2 0.5 N.D. 14 5.1
oo sk | kMR | AEARES | R | R | AkE | ek | Ak
% = 3 0.6 0.7 0.5 1.0 N.D. 33 7.4
% om o 1.8 2.1 0.2 0.8 N.D. 33 7.9
% E 3k 0.5 1.1 N.D. 0.6 N.D. 20 5.8
£ N 3% 0.4 0.6 N.D. 0.2 N.D. 30 7.7
B £ 3 2.8 2.9 0.6 0.9 N.D. 38 1.7
# O sk 0.4 0.7 N.D. N.D. N.D. 18 6.8
% + 0.6 0.9 N.D. N.D. N.D. 34 7.9
%+ — sk 0.4 0.6 N.D. 0.2 N.D. 18 5.1
%+~ 0.3 17 0.3 N.D. N.D. 33 6.2
%+ =3 0.3 0.9 0.2 0.2 N.D. 38 6.0
(4187.4

ig Cu Zn Cd Pb Hg Ca Mg
% ‘ (ppb) (PPb) (ppb) (ppb) (pPb) | (ppm) | (ppm)
g — 0.4 1.9 N.D. 0.8 N.D. 18 3.8
£ = 3% 0.2 1.7 0.3 0.1 N.D. 36 9.6
% = # 0.5 2.8 0.2 0.7 N.D. 38 8.2
% w sk 0.5 2.8 0.2 0.4 N.D. 26 5.8
% R % 0.6 3.7 0.3 N.D. N.D. 23 5.0
% o 3 0.3 1.9 0.2 0.5 N.D. 28 6.3
% £ 3 0.7 1.1 N.D. 0.4 N.D. 37 12.9
E R 2.3 5.2 0.2 0.4 N.D. 25 6.1
%+ % 0.7 2.2 N.D. N.D. N.D. 38 6.6
A 0.5 2.8 0.2 N.D. N.D. 28 6.1
%+ sk 0.4 2.2 0.1 0.8 N.D. 37 5.0
%=k 0.9 3.8 0.1 0.9 N.D. 20 4.8

LAy
N




Fot o RERHELBSZERELEASTE

(1)86.7
R ¥ Zn Cd Pb Hg
5z (ppm) (ppm) (ppm) (ppm) {(ppb)
2 - % 5.9 21.9 N.D 13.4 8.0
0= 3 5.4 15.4 N.D 13.7 5.3
% = i 5.4 25.5 N.D 16.4 8.0
% w3k 5.3 17.3 N.D 12.6 8.0
2 A 3 5.6 18.1 N.D 13.5 5.3
¥ 0~ i 5.4 16.9 N.D 12.9 8.0
% £ % 4.9 27.3 N.D 13.0 31.9
% L # 5.7 252 N.D 15.5 8.0
% 0+ s 5.3 16.0 N.D 12.2 5.3
%+ — sk 4.8 15.6 N.D 12.5 5.3
%+ = sk 4.7 14.5 N.D 1.3 2.7
¥ + = sk 5.3 17.3 N.D 11.3 5.3
(2} 87.1

?:g Cu Zn Cd Pb Hg
&z (ppm) (ppm) (ppm) (ppm) (Ppb)
£ — 3 3.70 10.0 0.1 9.2 7.4
% = 3k AR & 7K B #6 7k 2 # kR A% K HA
¥ = 3 4.63 15.0 0.2 12.7 7.6
% W o 5.00 12.0 0.1 13.2 7.3
% & 3k 6.76 8.5 0.1 13.4 45
% o 3 4.44 7.0 0.1 10.8 7.2
2 £ 3 3.24 11.5 0.1 8.2 28.3
% % 2.96 12.0 0.1 9.5 7.4
0+ s 3.43 8.5 0.1 8.8 6.5
4+ — 3 3.02 8.2 0.1 8.6 43
%+ = i 2.96 8.0 0.1 8.5 3.7
2+ = % 3.15 8.5 0.1 9.0 48
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+Z. XBEHEBEELEMNS TR MieEa SR EANE
A E(86.7) '

% 2 4 #¥ (No/om®) | # (%)

— 3k Synedra spp. 20000 25.0
Navicula spp. 30000 37.5

Melosira spp. 20000 25.0

Cyclotella meneghiniana 10000 12.5

= Synedra spp. 10000 33.3
Navicula spp. 20000 66.7

= 3% Diatoma spp. 10000 20.0
Synedra spp. 20000 40.0

Navicula spp. 20000 40.0

Jus Diatoma spp. 10000 3.8
Synedra spp. 80000 30.8

Oscillatoria spp. 70000 26.9

Navicula spp. 80000 30.8

Cyclotella meneghiniana 20000 7.7

£ 3k Diatoma spp.. 10000 25.0
Navicula spp. 30000 75.0

< 3 Melosira spp. 40000 21.1
Synedra spp. 40000 21.1

Oscillatoria spp. 30000 15.8

Nostoc sp. 10000 5.3

Navicula spp. 70000 36.8

% £ 3 Melosira spp. 10000 14.3
Synedra spp. 30000 42.9

Navicula spp. 10000 14.3

Oscillatoria spp. 20000 28.6
% b Navicula spp. 10000 100.0
% + Melosira spp. 10000 42
Synedra spp. 60000 25.0

Navicula spp. 170000 70.8
&+ —sk Synedra spp. 20000 100.0
%4 gt Synedra spp. 20000 286
Navicula spp. 50000 71.4

%+ =3k Synedra spp. 10000 50.0
Navicula spp. 10000 50.0

h
~J



Fotw ABHELENE TR MeEE AT
(86 .10 )

& #5 #% (No/em?) | sk t(%)
% — 3% Synedra spp. 30000 50.0
Navicula spp. 30000 50.0
% = 3% Synedra spp. 20000 28.6
Navicula spp. 50000 71.4
% = 3 Chroococcus spp. 20000 33.3
Diatoma spp. 10000 16.7
Synedra spp. 20000 33.3
Navicula spp. 10000 16.7
13 Melosira spp. 20000 22.2
Synedra spp. 10000 11.1
Oscillatoria spp. 50000 55.6
Navicula spp. 10000 11.1
% & 3 Chroococcus spp. 40000 19.0
Diatoma spp.. 10000 4.8
Synedra spp. 50000 23.8
Oscillatoria spp. 10000 4.3
Navicula spp. 100000 47.6
A 13 Melosira spp. 70000 25.0
Synedra spp. 20000 7.1
Oscillatoria spp. 150000 53.6
Nostoc sp. 10000 3.6
Navicula spp. 30000 10.7
£ & Diatoma spp. 10000 7.1
Synedra spp. 30000 21.4
Navicula spp. 100000 71.4
% A i Chroococcus spp. 10000 9.1
Melosira spp. 10000 9.1
X Synedra spp. 20000 18.2
' Navicula spp. 70000 63.6
IS 1 Chroococcus spp. 10000 16.7
Synedra spp. 10000 16.7
Oscillatoria spp. 10000 16.7
Navicula spp. 30000 50.0
&+ — 35 Chroococcus spp. 20000 15.4
Melosira spp. 50000 38.5
Diatoma spp. 10000 7.7
Synedra spp. 20000 15.4
Navicula spp. 30000 23.1
%4 —ik Melosira spp. 10000 11.1
Synedra spp. 30000 33.3
Navicula spp. 50000 55.6
A e Synedra spp. 10000 50.0
Navicula spp. 10000 50.0




R_TE. REHBREESHs R Mte Rz MM T
S (87.1)

E & #& (No/em?) | s A (%)
% — i Chroococcus spp. 20000 25.0
Synedra spp. 30000 37.5
Oscillatoria spp. 10000 12.5
Navicula spp. 20000 25.0

o 530

% = Chroococcus spp. 20000 33.3
Synedra spp. 10000 16.7
Navicula spp. 20000 33.3
Melosira spp. 10000 16.7
R R Diafoma spp. 10000 11.1
Oscillatoria spp. 10000 1.1
Navicula spp. 10000 1.1
Melosira spp. 40000 44 4
Cyclotella spp. 20000 22.2
% £ 3k Diatoma spp. 10000 12.5
Oscillatoria spp. 40000 50.0
Melosira spp. 30000 37.5
5 Melosira spp. 10000 8.3
Synedra spp. 30000 25.0
Oscillatona spp. 50000 41.7
Navicula spp. 30000 25.0
% £ Diatoma spp. 30000 94
Melosira spp. 10000 3.1
Synedra spp. 80000 25.0
Navicula spp. 150000 46.8
Oscillatoria spp. 20000 6.3
Closteriurn ehrenbergii 30000 9.4
£ L b Melosira spp. 10000 16.7
Navicula spp. 50000 83.3
% + Diatoma spp. 30000 27.3
Oscillatoria spp. 30000 27.3
Melosira spp. 10000 9.1
Navicula spp. 40000 36.3
-+ —ik Oscillatoria spp. 40000 57 .1
Melosira spp. 10000 14.3
Synedra spp. 20000 28.6
e il Chroococcus spp. 20000 15.4
Synedra spp. 50000 38.5
Oscillatoria spp. 10000 7.7
Navicula spp. 30000 231
Melosira spp. 20000 15.4
=5 Chroococcus spp. 10000 11.1
Synedra spp. 30000 33.3
Oscilfatoria spp. 10000 11.1
Navicula spp. 40000 44 4




Rotow. KEEELSAS TR R @ERIAERMMARE
4 H(87 .4)

# & 4 #£% (No./cm?) | #apk(%)
£ — 3k Oscillatoria spp. 10000 20.0
Cyclotelia spp. 40000 80.0
o= 3 Chroococcts spp. 60000 66.7
Diatoma spp. 10000 11.1
Cyclotella spp 20000 22.2
# = 3k Chroococcus spp. 20000 22.2
Diatoma spp. 30000 33.3
Navicula spp. 20000 222
Melosira spp. 20000 222
% w3 Synedra spp. 20000 20.0
Oscilfatoria spp. 30000 30.0
Navicula spp. 20000 20.0
Melosira spp. 10000 10.0
Cyclotella spp 20000 20.0
% A 3k Chroococcus spp. 30000 37.5
Diatoma spp.. 20000 25.0
Oscillatoria spp. 10000 12.5
Navicula spp. 20000 25.0
Fo% B Oscillatoria spp. 20000 22.2
Navicula spp. 40000 44 .4
Melosira spp. 10000 11.1
Cyclotella spp 20000 22.2
# £ s Diatomna spp. 150000 714
Synedra spp. 20000 9.5
Navicula spp. 40000 19.1
s O & Chroococcus spp. 20000 18.1
Diatoma spp. 20000 18.1
Synedra spp. 10000 9.1
Navicula spp. 30000 27.3
Melosira spp. 30000 27.3
F o+ Chroococcus spp. 10000 20.0
Oscillatoria spp. 10000 20.0
Navicula spp. 30000 60.0
F+—b Chroococcus spp. 50000 455
Diatoma spp. 10000 9.1
Oscillatoria spp. 20000 18.2
Melosira spp. 30000 27.3
A g3 Chroococcus spp. 30000 273
Oscillatoria spp. 20000 18.2
Synedra spp. 20000 18.2
Navicula spp. 40000 36.3
= Oscillatoria spp. 20000 50.0
Synedra spp. 10000 25.0
Navicula spp. 10000 25.0
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Rttt RKBRESRAS kE R AHRAERA L NI EB6.7)

o = ®E g 20314 5|6|7]9|10]n1]|12]13
* e
B
Amphinemura sp. * * * *
Doddsia sp * * * -
Neoperia sp. ke xx xxw * - * - *
Qyamia sp. v
Protonemura  sp.A * * * hid * * "k =
Protonemura sp.B * wox * * * *
5 4; H
Ameletus  sp. * * * *kk o
Baetis spA * wh * ok -
Baelis sp.B b ool ** ek * wxk * o *
Baetis sp.C * ik * "
Ecdyonurus  sp. * bl - * * "k
Epeorus  sp. * * * *
Ephemera sp. d *
Ephemerella longicaudata
Ephemerella  sp.
Paraleplophiebia  sp.
Fseudocloeon spA * * * . -
Pseudociogon  bispinosus * ok b * * «
Rithrogena japonica o *w whx P * - - -
288
Anisccentropus  sp. -
Apatania sp *
Arctopsyche  sp. * *
Glossosoma  sp. * * e - * VU
Goerodes  sp. bt * *
Helicopsyche sp. ke
Himalopsyche japonica * * *

(HEMSRFEAEHEHNS)
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ARttt ABRRESRSKAELIRBEHR LRI 86.7)

- -

.

I

wh

10

11

12

Hydropsyche ortentalis
Hyvdropsvehe  sp.A
Phrygancpsvche  sp
Pilectrocnemia  sp.
Rinvacophila sp.A
Rhyacophila  sp.C
Rivacophila  sp.D

| Stenopsyvehe marmorata
Tinodes  sp.A
Tinodes sp.8

Uenoa tokunagar

¥

x

x*

ok

x4

* Xk

* %

¥

¥

* ¥

#wa -
| Hgabus  sp.
Cyphon sp.
Eubrianax  sp

Hdrocasis  sp.

288
| Antocha  bifida

| dtherix sp.
Blepharacera  sp.
Chircnomidae #  spp..
Eriocera  sp.
|Semulium sp.

* %

* %

*%

4

*k

*%

R

Dugesia  sp (B &)

* %

* % %

* ¥

wit i -
Limnaea sp.(#2 T 4%/
Phyvsa  sp.(FHEE)

balvata  sp.

%%k

XEk

xx

Rinwin -
Lumbricidae ## sp.

MR

28

35

Lo
wn

14

31

18
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FotA ABERE&SASAELEFELERRLRHERF (87.1)

N
I

10

11

12

13

HEE
Amphinemura  Sp.
Doddsia  sp.
Gibosia sp.
Kamimuria sp.
Nemoura sp.
Neoperfa  sp.
Oyamia sp.
Protonemura  5p.A

Protonemura sp.B

L3 ]

*k

LEd

*k

ik

Ak

L2

*%

*k

245 8
Amelefus sp.

Baelis sp.A

Baetis sp.B

Baetis sp.C
Ecdyonurus sp.A
Ecdyonurus sp.B
Epeorus sp.

Ephemera  sg.
Ephemerella longicaudala
Ephemerella sp.
Paraleptophiebia spA.
Paraleptophiebia spB.
Pseudociceon sp.A
Pseudoclogon bispinosus

Rhithrogena japonica

kR

*k

ko

L

*kkk

W

ik

dkdd

*k

&

xk

*

ek

wRRE

ki

ik

il

sk

*k

* ik

E3 1

£48
Anisocentropus  sp.
lApatania  sp.
Arcltopsyche  sp.
Glossosoma  sp.
Goerodes sp.
Helicopsyche  sp.

Himalopsyche japonica

de ek

%k

Kk

L33

ek

(HEBESZRTLBHHELS)
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. b
# 3

A

i~

el

10

11

Hydropsyche orentalts
Hydropsyche  sp.A
Phryganopsyche  sp
Plectrocnemia e
Riyacophila  sp.4
Rhvacophula  sp.C
Rinacophila sp D
Stenopsyche marmorata
Tinodes sp.d
Tinodes  sp. B

Lenoa lokunagar

* %

® & % * *k*

Fk

LA

#Ha#E:
| {gabus  sp.
Chrysomelidaci#4) sp
Cyphon  sp.
Elmidae(#4) sp.
Eubrianax  sp.
Hydrocasis  sp.
Lampyridae(#4) sp.

¥:8

Metrocoris  sp.

e E

Chlorogomphus  sp.

A
Lntocha  bifida

[ Atherix  sp.
Biepharocera  sp.

Lriocera spp.

Simulium  sp.

Chironomidae(#4) spp..

* kR

* %

%k

* X

L £ ]

* % L *R

*k * kK k%

IR R

Dugesia  sp. (B &

ek

* %

% ¥ 3

At By -
Limnaea sp.(3 %)
Phvsa  sp.(FRi¥E)

lalvata  sp.

* ¥

R anEydy -
Lumbricidae # sp.

mAEE

20

19

b2
42
3
<=
—_
i

b2

11

11

CEAEEFRTHEBEUARENLS)
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k=t RERLAYE AT AFEEN EPA KRS

A 8 73 " # #® EPA & H 42 £
2R, >7ppm O, or >85% Saturation >6.5
K iE S~17C » #mibsy 7~125C
pH 7.0~80 HE AR 66~82 6.5~8.3
=Rl 120~450 umho/cm 750
B 20~250 ppm CaCO,
L 10~150 ppm
MOFE R4 <15 ppm <25
%R 5NTU
BOD <1.Oppm #{tEE <0.6 ppm <1.0
g <10 ppb
HALE, <2 ppb
FAban <35 ppb <10
REgiEts <0.1 ppb <500
& { Phenol ) <10ppb (¥ &) <1
EXo S o <4.76 pg/L
XEBEE 30 CFU/100mL #5415 CFU/100mL <50
%4 sl embalig THRAR
Ca 10-100 ppm
Mn <0.01 ppm <0.05
Fe <0.10 ppm
Cu <6 ppb <30
Zn <20 ppb miib g <10 ppb <3500
Cd <1 ppb 28 <3 ppb <10
Pb <30 ppb <100
Cr <30 ppb <50
Hg <0.1 ppb <2
£ (NH;) <12.5 ppb <100
THEEE (NO,-N) <50ppb  #i{bak <30 ppb
FHER B (NO,-N) <2 ppm <10
BE e (PO, ) <10 ppb <20
- <20ppb 4L 2ppb
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Rt BAFEEE EARMEENEZKE FRKLE

US.EPARE R &2 EPAZKEEE

(ppb) (ppb)
Insecticides

Organophosphates 100
Diazinon 0.002 —
Malathion 0.1 —
Paratjion 0.04 —

Organochlorides
Aldrin 0.003 3
DDT-Lindane 0.001 4
Endrin 0.004 0.2
Chlorotane 0.01 -
Toxaphene 0.005 5
Endosulfan 0.003 3
Heptachlor 0.001 1
PCP — 5
PCB 0.001 —
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Temperature (C)

D.O. (ppm)
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pH

Conductivity (umho/cm)
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Eh (mv)
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