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Fig. 1 Sampling stations for benthos in Yan Jia Lake (a sublake of the Ya-Er Lake) (1976)
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Tab. 1 The numbers of benthos in each transection of Yen Jia Lake (1976, 1977) (ind. /m?)

I 11 II1 v
197648 | 197748 | 19764% | 197742 | 197642 | 19764 | 19774F
KBRS Branchiura sowerbyi 262 15 57 92 23
BRI K228| Limnodrilus hoffmeisters 612 708 5652 4146 930
BEE K288 Limnodrilus silvani 5 3 15 64 72 46
SEE KB Aulodrilus plurisera 16 18 140 164 227
Wi43| Tubifex sp. 2 2 8
43| Peloscolex sp. 3
¥i#3[2 Tubificidae 9 6 5
¥R g Dero digitata 40 20 8 570 1326 135
39T i& H Nais pardalis
k#th Branchiodrilus sp. 12
REFFW . Stylaris fossularis* -+ -+
Bk Aulodrilus sp.* +
& it 40 5 922 764 6491 5819 1378
KERBHRG S
MR Pelopia sp. 2 2 2 102
FEEHHR I Clinotanypus sp. 6
TIRESL Tendipes gr. plumosus 23 3 3
BIEKIREL Einfeldia sp. 8
£ BIRE Polypedilum sp. 3
HEIR I Glyptotendipes sp. 2 2
BaRR Iy Cryptochironomus sp. 3 2
FZIEH Chironomidae pupa 3 18
KW Tanytarsus sp. 2 16 41 3
5 Ceratopogonidae 3 3
IREBREEL Cricotopus sp.* +
BRAR AL Procladius sp. * + +
22%8 Lestinae* +
PUF5 4% Baetidae* +
X & Cybister* 1
& it 2 16 33 3 8 58 146
® K B 9
HE IR K48 Bellamya aeruginosa 3 5 34 182 122
KRR Alocinma longicornis 3 5 477 1379 2993
P88 Parafossarulus striatulus 2 3 81 98 118
#H 2 Radix sp. 5 3
iR Segmentina sp. 8
itk Anodonta woodiana 2 3
Rk Anodonta pacifica® + +
YRIElE Anodonta arcaeformig* + +
& it 8 13 594 1664 3274
HofM M2
& Nematoda 58 209 43
148 Hirudinea 8 9 110
& it 66 | 218 | 153
Py it 42 21 963 780 7159 7759 4924

* WA IR RRSE
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®2 PRHE 1V BEREHBEENTHME (1976, 1977 F)
Tab. 2 The percentage of benthos community in IV transection of Yen Jia Lake (1976, 1977)

MY 1976 £ (%) 1977 & (%)
HEX 74.99 27.99
KEEHSH 0.75 2.97
Wkshy 21.45 65.94
Handhg 2.81 3.10

100 100

%3 FPRAMECESKRBRRA (1976, 1977 42)
Tab. 3 The pollution condition for water quality in Yen Jia Lake and oxidation pond system

(1976, 1977)

1976 4 1977 48

K5

1 11 111 v I 11 v

OEHmHEE/F) 0.064 | 0.013 0 0 0.020 | 0.010 | 0.003
M ERE(EE /) 0.232 | 0.005| 0.003| p.003| 0.064| 0.018| 0.001
RR(EBRE/) 0.068 | 0 0 0 0.075 | 0.036 | 0.002
. . C-TNE:D) 0.357 | 0.072 | 0.045{ 0.038 | 0.280| 0.140 | 0.022
e BEXNER/AT) 7.709 | 2.003 | 0.371| 1.814

K(EE/F) 1.488 | 0.904 | 0.657 { 0.632| 2.386 | 2.319{ 0.547
BB R () AFD 1731.8 | 1719.2 | 2005.0 | 1374.3

* MR A RS 4 AL 11 ARKRNENFEBE,

1977 PR BB S, 1(0.33—0.77), TI(1.34—1.35), IV (2.11—2.71)§ T
B D 15 1976 FERAEERIMB AR S, RREEMLMPEARAEAMEZRE KR EKE.

() REDYRRANANEEEH

B A 4 PRSI AN A AARKEERNE, RISHEARREN S RNHE, &
WA RN RER, EFHKLE8\ HEABEMARNHRR S, RELAEE G; ).

F4 FPERHOOR GRUEREDIMERSRARSHRER(976 4)
Tab. 4 The residue of BHC in the body of benthos, water, and mud of Yen Jia Lake (1976)

B 42 7 wmn | pams | 0K | wEGe | BOPR PRER
HEEE L 5 R 8 A3H I 0.1805 2.0032 0.9078 5.0293 0.4531
T AR 5 H31H 111 0.1187 0.3708 2.5594 | 21.5256 6.9023
B K2 4A1H nt 0.1189 0.3708 4.8899 | 14.1261 | 13.1874
He IR g 4 8 A3H 1Y 0.0828 0.2000 1}.6926 8.2647 3.4630
TAFEERE 5 A3lH v 0.0828 0.2000 1.7848 | 21.5555 8.9240
[E & 5 A31Q v 0.0828 0.2000 3.7438 | 45,2149 | 18.7190




%11 SRR, TR RS Eh 4 W ™ S K A7 e 45

] — b 28 R ARG A A R N BURIUZR 7S /R BRI B AE RN A 2550, a0 LT 1T A e
RIEB N BRI/ IV BT E & 13.4 %, 55 T 10 9 S5 PR RR IR LR 58 TV Wi
& 17.9%, HBHRSE LK EAKPARAKRERILE IV ETEbm 17.9%, sk
FEINE 29.9% 0 "I, BERNBRNARNAREMTERTE KT &RETER. #
B BTEK AR B A, R R BRI, BiEE KR AEFNRAEBE —F,
HRRER S, MERNEMERSE T AEERRFE —ErHE R,

it B

(=) KisHBEMFTFM

Kolkwitz F1 Marsson (1909)™ & H FI7R JE 75 A £ M5 KAV &, BUE T HOREIHY
LR, MRS, R ESR TMFERNO M E I RIAERRARTT . In Wright
(1955 FN 00 R 28 BB F8 /R K io  Paterson 25(1975)7 SR HH (UM R FHELZEARW
B, NF REIFTRIRMEMBE S, RIEEER. KER R RERERITFNKT,
Toms (1975)%" LRI Fi/K BT DT 3 T 4 FAW7 DR Arote , RUR B RE B 4510 T
HESD M RER £ Rk BT R BLI R B A HESh o R R DL B 88 R B P I K R BN, RE
TERCAET™S BT KL A SSAIE AR Y, 2 LR & 45 1 5ok BUIRBL# B AR %, 28
HEME R BEE 2 N /K Bo  Wilhm 1 Dorris (1968)"2 fIK&EAERELITE D
18, R, D HITM FRA IS RN, PRERA D <1; REGRAID =1-3;
XA D> 30 ARG E R IRR RS L, I R BB IT R & , 3X
AR TAEAERS ERITHE LY, E=RIF0AR8 &M MRk AT E
Mo Salonen % (1974)®, Wier %£(1976)" R I K AT H % DDT SRR R
Ri=o Enk FE(1977)" A4 A F A Mt —Fas it BB E B A1 . X TR
TR L M RO R) R, T PN AN R AR DR, (U, T AR WA PR 43 A 45 RS By
MRMRE, Fk, FELTUARMLS TTE BT, 4 ERARENIFNECR,

(Z) BEBEZMEBFERTLERZR

TR IR R 6 JTME K, Ko A 250 wii &5 Bl W iR HEYS DU, 15 AR & 5
I, T E KR ETLRAIREEA T T, (LS B RS, MENNRIERR
RV, T WK BT SRR A L > 7T WLt DSty 7K 2 e % e a4 8 R KPR o
I W IR R B D IR NI R B o 1T TID BT T PO TS A Sh A s a5 o 28 /0, BB 1 2 1
WEZ,, XEHTEBEEN A PR AT SZHE 158 RN, 15385 » K A i £a K AN
MR AOUAR B K A B R O 1R IR S RIS I BT A T BB A i e, B
A HAER S I Z I 88, AT R R Do & IV I mBEHES 04 5 A8, I57KHEA
WG > 220 WA £ M LR e #R1E L, LR 50 VR B A B T B, BRI I, IS SR E 28
BOE WD BARShIBIN, K £ B di g da /b 1976 4R 5, 59 LI R i K I B B , R HE R A

D sh AR S K A RTINS 1975 4, KL AL HEi5 A RST) i RS I 5h 1 48 ki
HHH.



4 K % & m ¥ R %o %

FILLSMO RS ER I , BRI 51H 1972—1973 SEAIEE VB BE 1T LB 0T, 108 T
BT DR ™ BRI RS RS M £ 4k, Amm, AEEHER 15 48K
£ VI BB REANH, RENIHETSEE, KERRSEMIMEEDN
60% , VA HEYEE BF 4 B SHUREM R, FERBE R, Rk WD, ThE, X
R IR TE K R AT S O B 95 45 1o

IEREh IR R S N R L E R KR EIRAIRENE . IR EKIEE 5F L1
FBEEEA R, N EFREAPIRENT:

BTESRERE MR LT

FERBRE EHEzRAZ,HE N L EBHTE RSB AR Esh L ESR D,

hREBRE FEROEE LR EEE 90% D, TEEBBI; KERR
caleRiky iy ‘

BEBER RHEIWMARS, FBROKE SR S0% £4A, LI
8512850 2 s BREh b R S0 20% DL b aKAE R A iR Do

WERE KB hg s R R B20 % DL b, — MR R BB R

HER WSR2 SR, KER R R GRS 60% £ 4. FEEH,
SEUE B SRR RO TR B O RIR B o

(2) RS HEEREMNDR

A Dy HFFAR, FIF KR D RH 55 (0, e 0078 B R SRR 2 B A R B
R REERENMRER AT RO SEE L, AR SZHERDIENR, HRigRE
AFEREFRANMAES, BT HEBRE R, HRGREY, D.H HEANBRES -
—%o W, D HRIALBREE, M AFENEILREGE ROZREEL,

YRR LI R AR S B SR A 5 > DA M T S O B L S IR Y TR A R £ e
TR T, RUTEHUR 2515 B 5 R 20 A0 £ REME TR 2 Ui SR (2 —4) , ik BT T
B BRI I, £ RE M TR N BT B B B R TR RO 00 B RRRIREAAE

v S T % v
Wi i
B2 o)L s B R N & RERE R B(1972—1973 ££)

¥Fig. 2 Diversity index of benthos community in Ya-Er Lake (1972—1973)
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Fig. 3 Diversity index of benthos community in Yan Jia Lake (1976)
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Fig. 4 Diversity index of benthos community in oxidation pond system (1977)
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Fig. 5 The percentage of benthos community in Yan Jia Lake (1976) and in the
subsequent oxidation pond system (1977)
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UTILIZING BENTHOS TO MONITOR POLLUTION OF
PESTICIDES IN YAN JIA LAKE

Xie Cuixian

(Institute of Hydrobiology, Academia Sinica)

Abstract

This paper reports the changes of community structure of the benthos and their sue-
ecession after the oxidation ponds had been built on Yan Jia Lake, and three monitoring
methods.

After survey of two years, a total of 37 species of benthos was found, including 12
species of oligochaetes, 8 species of molluses, 15 species of aquatic insects and 2 species of
others. The three methods are: (1) Using the changes of the community structure of
the benthos. According to the proportion of the oligochactes, aquatic insects and molluses
occurring in the water contaminated by pesticides to various degrees, waters may be di-
vided into six grades-extremely heavy pollution, heavy pollution, moderate pollution,
light pollution, slight pollution, and clear water. (2) Using the diversity index of ben-
thos community. The result obtained from calculation with the formula of Margalef
and Shannon & Weaver was compared with the analysis of chemicals, and it is suggested
that the pollution of pesticides be divided into six nuwmcrical degrees, namely, zero show-
ing extremely heavy pollution; above zero but less than one showing heavy pollution ; be-
tween one and two showing moderate pollution; two to three point five showing light
pollution ; above three point five to five showing slight pollution; and above five show-
ing clear water. (3) Amnalysis of the residual accumulation in benthos. The residue of
BHC in Limmnodrilus hoffmeistert, Glyptotendipes sp., Bellamya acruginose and Anodon-
ta pacifica was determined. The author considers that Anodonrnte is a favorable material
for monitoring the accumulation of pesticides.

These three methods were employed in 1972—73, 1976, and 1977 with satisfactory re-
sults, so the author considers that these methods are effective for monitoring the waters
polluted by pesticides. Among them, the method of community structure of benthos
seems to be the superior one.

The community structure of benthos has changed a lot since the completion of the
oxidation pond system above the Yan Jia Lake, such as the oligochactas being deereased
to 50%, while the aquatie insects being increased by 12 times, the mollusea being inerea-
sed by 3 times. These changes are due to the purification capacity of the oxidized pond
system.

Key words:  Biological mounitoring (benthos), pesticide wastewater



