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Tab. 1 Physical and chemical characteristics of water at various
sampling stations in Tumen River
‘ BEE mek | B2y | #EE %gg ARE| B #AiLy
REM E e pH [(FEk®/| (Bx/ | (BR=/ (Z5/ (/| &/ | (=)
CEX) EX)| m| M m| m| m| W
1977.8 35 — — — — — — —
P 1978.8 | >80 7.5 90.2 2 6.8 — 0.1 0 0
- 1979.5 | 25 7.1 | 145 0 20 1.1 | 0.1 0 0
1979.8 30 — 7 2 16 — 0.4 0 0
1977.8 | 7 7.5 1225 | — 3.9 16.8 | g 0
g 1979.5 6 7.8 | 82 2610 32 3.4 0.4 0 0
1979.8 6 7.7 140 945 24 — 0.9 0 0
= A 1978.8 5 6.9 217 279 14.4 . 1.16 0.3 0 0
- " 1979.5 5 7.8 | 200 1102 36 2.8 0.4 |g.0017| o0
Bl 1979.5 6.5 7.7 80 1154 32 7.2 1. 0.003 0
1979.8 15 — 190 210 36 — Q. — —
% B 1979.5 8 7.4 — 922 192 28 25 0.008 0.010
1979.8 . 7.5 — 360 320 120 — 28 — -
1978.8) S | 7.4 |282 260 | — — - —~ -
7B o 1979.5 6 7.4 150 1060 128 12.8 13 0.0012 0
1979.8 8 — 255 260 — — 14.4 0 0
8 % 1978.8 5.5 — — — — — — — —
1979.5 7 7.4 132.5 1160 120 16.8 14 0.0012 0
o & 1978.8 6 — 241 190 — — — e -
1979.5 5 7.3 135 1236 104 13.2 6.5 0 0
1977.81 6 7.7 390 255.2 — — 4 0 0
A 1978.8 8 6.4 243 171 140 16.6 15.2 ] 0.0075 0
1979.5 5.5 7.2 295 1274 104 12.4 10.5 | 0.0025 | 0.02
1977.8 10 7.3 218.7 — 39.1( 65.2 13 0 0
AR 1979.5 8 7.2 295 182 92 7.4 10.5 | 0.0019 0
1979.8 30 7.4 — 255 80 — 5.6 0 0

Fig. 1

Bl EEHEEARES

Artificial substrate sampler for attached algae
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SRAET 1977,1978 1 1979 4EY 8 AR 1979 4 5 A% L I & REERFAT (R Do

BT SHINE RS RABL B RIVESEME (Scencdesmus obliquus (Turp.) Kitz.)
GKERBEREREBEBT ~HEKRILKRET TSR (F 2). KBXKELERK
IROAEX B 2 b A KA, A E RN RIS FED,

® 2 BAKEE
Tab. 2 Characteristics of effluents
BEKER He | (&R/| pH i/ R/ | (BR/ | &R/
B ) B | | | B R
Fit~ 77 & @] 3.7 | 6.0 4283 1354 | 0.425
HHEK 8.17 '
Flt 1979 | & 4.7 | 1900 | 6080 | 74 392
Bk 8.14 _
Frd 1977 | BBa 4.0 20436 9303 0.675
ARE=EK 8.17
B Tk | 1977 | geEme | 6.0 6.5 19 |1340.8
8.18 psgety]
@R oAk | 1979 @ k| 58 7.7 120 44 | 1094 1.36 | 0 0
8.15
i ook | 1979 |mo&| 1.9 | 7.2 200 | 132 [1398 | 9.6 | o0 0
8.15 w |
& R 5 it &

23 SO T B ORER JUE TARTL B, AR E S A ARG B R/ 1T
AKACEFERRAETFER Y 10—20 B33/ BRERE 40 BI/FH; EWEAE B4
JLAEYT/Fr; BIEMRDET 50 Bre/T; BEE—REIL+EX. RABEHERE
e S RN ORI S AR & SRR S B R B o 8P 07 KV A Y 10°—10° A
Hitk, 528 AFRFOTRTIAG RE BT R, RIS BRI ERES (K 3)o

BSEA AL T B, BSR40 A8, BRNERRGEREAAM. BREHFTLE
o NELHRIBEANLA, Kb EZHRNSREN: 1978—1979 £ R FEKNE
S5 BI2% 6816 1 2882 BRE/F, AR BIBEET 10 EX, % AP ER AR
AR TS RE B ERAMRES , MARORY. BRI B A AD 13451185
AEH=AAMECIE, BRAR RS SHE AR A M. SEAREECIEN 5.4
ANE, ENFFERTRIAAT 0.7 28, BRERIIRREAURBH BEANE
W, B R WA BB AR R, TAEBT LA T RBIRKE (Sphacrorilus)
A LRE ERTHNLAREAEZEANSBAEI RN

BEE1A 34 S EATAR A, B SRR S BB R B, -

Shannon-Weaver % BEBHBUERTE {6 (1977 56) 55 XAV HTBORA 20 80 2 L A
W 1B By MIAER , T — e B TS e SRR (& 3)o

Bk, BRE W, L&&A%Emﬁﬁmﬂ&#!ﬁ%z?jﬁﬂﬁﬁ%%&iﬂ@izﬂﬂﬁ%k
HE "W X BRRETRALEERENBK AL R
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" Tab. 3 Re.ults of oluennhons on attnched algae in Tumen River

B # ®HEA (10? 4‘/3275@*) OE X B R
= & 74 20 2.83
B 0.66 5 2.10
1977 £ 8 f 0.02 4 1 2.40
"R 50 .. 13 ; 2.65
% & 492.9 ‘ 15 2.24
= = 105.4 15 2.44
P 2.6 9 2.32
1978 428 5 E 5.9 ‘ 12 2.80
o 25.9 15 2.48
il 58.0 ‘ 10 1.49
& & 920 19 L5
B R 4.12 7 2.9
= & 15.72 14 2.51
e 2.05 7 2.41
#® A 2.65 : 10 2.58(0.58)
1979 &5 A & o 1.06 9 2.76(1.87)
B & 1.08 8. ] 2.98(0.55)
o 0.3 8 3.75(0.94)
1 1.04 7 3.10
"R 13.05 13 2.50
= B 137.06 oz | - 2.46
B B 1.79 8- 2.0
- w2 45.33 22 ‘ 1.8
B E£8 A 2 1.69 11 2.34(0.34)
' o '1.18 9 2.03(0.26)
"] Ox 90.79 28 - 2.82

* EEANNEREERKEEANTHEE,

EREFHA-ERBZHELH. HIABELE. BELRLSHOERAIERE R
(Nitzschia frustulum (Kitz.) Gron.), HRABENFEE (Navicula cryptocephala Kitz.),
HRZEREHREE (Cymbella cistula (Hempr.) Grun.) T REHFTFBE LT (Synedra
ulna var. contracta)o YNTLUHRJE BE(Ceratoneis arcus Kz, ) ] F 28 #h var. amphioxys (Rabenh. )
Brun. RER/K BRAKNESR, 1979 FHEFUTERBERRBER, SBEEBHMN 83.3%;
1979 FE B REFRE T FRUK, M EIFHER T KBBET AN EMEER (Ellipsoidion
oocystoides Pasch.) B T KB A KK ALY, MRARE T HUNRRE (Gomphonema
parvalum (Kitz.) Grun.) ZEEFPEAGHALA (B 2). Hib, REFHLE (Nirzschia
fonticola Grun.), X &% ¥ (Diatoma hiemale (Lyngh.) Heib. )FIIRRBEE (Meridion
circulare (Grev.) Ag. )H#E LIFE R,
. EREIEH, éﬁﬁéﬂr&‘éﬁhk&%ﬁ&&ﬁﬁ%ﬁm&ﬁﬂﬁ?m%ﬂfﬁﬁl (F 4o Hil
B 4% 45% (1979)F1 70% (1977) , R B B/KM LR AR E TR, XHAMEBHEY
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€ig. 2 Cell number of dominant algae species per cm® at sampling stations in Tumen Rives
CS———Chongshan, Al Nanping; A2——Sanhe;’
B2——Chuaenkou; B3——Bailun; B4 Mapai; B5

Tumen; B6——Hedoag.

Xlangrcnpmg, Bl—CaldUe; Tt
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TFILEEE R 3000 25 /F
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TEBARK, RNEREANT 5% (F5). BAURBMARERRSREKRN2% .18
HTEURKX RS BHRENE S
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£ 4 FUhlm BEAXEREE KON BEGE AL FEE)
Tab. 4 The relative percentage growth inhibition of Scenedesmus at the maximum

specific growth rate by main sewer effluent of pulp mill.

) B pid 4 ;4 (%)
Rl R xt
) 1.0 5.0 10.0 25.0 30.0 50.0 70.0
1977 $£8 A . 100 113 91 74 63 — 56 —
1979 4£. 8 7 100 137 108 95 86 - 42 -~
1979 #£ 8 f 100 94 — 80 — 59 47 25

£S5 NHAKRIIKMENE KD SHB AL KEN)

Tab 5 The relative percentage growth inhibition of Scenedesmus at the maximum
specific growth rate by various effluents.

B X 73 B (%)
EKEH Xt i

1.0 2.5 5.0 10.0 25.0 50.0 90.0
iS4
®I =Rk 100 65 56 54 5 0
B oK 100 102 88 75 82 74
B Ik 100 69
B Ik 100 74 63 57 41

BA BN BERE RO, LT ARAE, HFEX MW ZEEI 1R XFME

KEGHEAEILKP—EEEENSBERAE (F6), BHRENREINERATE
EENEE. FHit, RO, MREBNMEERRB TR KT S REHERE K, FHERK
TARZERE, Rfi#RREEEER. ZHEWEEMEURENARAE,BARAE
KD , X HERIEA R E D,

RITMEFSMNAR P LB S, & R BB IEAR T, I B R B 5B AK T B

%6 EITTIKRIRERSBCREEH: 1978 48 A Hfr: ppb)
Tab. 6 Concentration of metals in Tumen River water. (ppb; August, 1978)

EHR # (Cu) ® (cd) # (Pb) % (Cr) # (Zn)
& £ 3.6 0.09 11.67 5.7 120.4
= I 25.7 0,24 26.2 29.5 463.0
B N 15.6 0.12 12.0 16.8- 78.7

* HERNERKEENTFAZAPEN, Perkin—Elmer 503 R BHA B TR,
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RELORFRITF. Hik, %%T%ﬁ?ﬁ%&kﬂéﬁﬂlﬁﬂﬂzﬁﬁ%o %Tﬁﬂ‘ﬁﬁ%“ﬂ:ﬁ
FOPEHY , =] FARSHE SR &R » Bl
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£ 7 BENIEREAMIHAS Py i
Tab. 7 The Py values of attached algae at sampling stations in Tumen River.

S B A | HLE) K| BDo | 5B | TR | B | @K

1977 £E = 1
1978 £ F 1
1979 = 1 0.606- | 0.704 | 0.555 | 0.574 | 0.508 | 0.509 | 0.415 | 0.506 | 0.690
1979 £ E = 1
SRR
* BREE U R

I—>0.91, ®#5ge; I—0.8-0.9, BF5H; M—0.7.0.8,thiSH:; IV—10.6.0.7, EiSHL: v———<o 6,

FEER,

UEYFBEITREBENERER ZNH. RERTINEEFENESR, R
TR TFIFRIERRES: MEBRER - FAEFESE TREEE LSS R E
EREIEME S, BN E ERRBTEAEE AN BRASEERLATE
MEFBREW P EEERN.BEES RS, BINEELTR; SUNBREX AR
MRS RA KB FWIRKE (S. narans) IHM 2R, Efﬁxﬁﬁi EBEefTkEH

P > K BT K B2 BI4K 3 Bk 5 B,

RTEENME SRS %%ﬁ&:kﬁzﬁﬂﬁ’a?&%lﬂ@,ﬁfﬁﬁéfﬁﬁiﬁ%%ﬁwfﬁ,#
RETE&MEEERE. BEEREIMMI=F0RED, RNZAXHRARRE. 1977 £
Shannon-Weaver ZRM:RMMBRNXARHBA, EHLMBOESNFHR DK, i,
1979 £/ %, REABTHRBEZEWEERYE, MELSFEERERRK. XHERE
REBTHAESRROBWHTERN, MAKLHNHRITES R, EmESRN—
HoRB N, BABRERTING, {Eﬁuxﬁﬁﬁﬁﬁﬁwmﬁ BRABPENSHEEREK
ERBE (& 3)o

?ﬁﬂ]ﬁzvfﬁ?ﬁﬁﬂ?ﬁ&,, Blin Caims FEELELLEAEMD, Margalef H9%5 B M F
Lloyd #1 Ghelardi B3 EHEHD, ARSRAEBSIIBEENE R,

BATNA: R AL HEREE AAS AR MRR B R A S RN R E, B R
FEAEBRHRGREBRAAARAAK & b RAAX SR, BBt

0.57% - : . ) 0.267 | 0.965

0.882 - 0.600 | 0.662°| 0.775 | 0.837

‘1 0.633 | 0.906 | 0.628 | 0.487 0.873

v m I \% \% v \% v n—In

-
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MONITORING AND EVALUATION OF WATER POLLUTION
IN TUMEN RIVER BY MEANS OF ALGAE

Zhang Zongshe Mo Zhucheng and Rong Kewen
(Institute of Hydrobiology, Academia Sinica)

Huang Haoming™ ™

(Fishery Research Institute of Jilin Province) - - |

Abstract

Studies on attached algae communities, collected from artificial substrates, were made
in upper and middle reaches of Tumen Rivet in 1977—1979. Bioassay using Scenedesmus
for some effluents was carried out in laboratoty.

Based on results obtained, evaluation of water pollution in the River was made. The
upper reach, represented by station Chongshan, is evaluated as unpolluted area. The middle
reach, from the drainage of iron-ore mining effluents downwards to station Xiangrenping —
heavily to moderately polluted area. From station Caidui, where the River receives the pulp
mill effluent, to city Tumen, the river water is most heavily polluted. The stretch of River
between station Hedung and the pollution source of a brown-coal chemical industry in the
lower reach is considered as slightly to modetately polluted.

Bioassay tests also show that pulp mill effluent is one of the main pollution soutces of
River Tumen. The acute ILm of Scenedesmus to the main sewer effluent of the pulp mill is
about 45% (v/v). The most toxic is the sulfite waste liquor. The harmful effect on algae
growth by iron-ore mining effluent is caused by the large amount of suspended solids con-
tained in this effluent, which reduces photosynthetic activity of algae. This effluent must be
considered as another main pollution source of the River. B :

Discussing and comparing the results of periphyton studies in Tumen River, the authors
propose some algological indices for monitoring and evaluating pollution conditions in this
river. Among them the total count of attached algae is the most suitable and is expressed
as a comparable relative value, Somde indicator algae spéties are presented. The application
of diversity indexes is discussed.



