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(Cymbella affinis Kutz. ) , &F iHF Z % (C. gracilis Rabenh. CL), JLJE % J8 ¥ (Ceratoneis
arcus Kutz. ), F4 S} %8 (Navicula nivalis Ehr. ), iﬁ[ﬁiﬂﬁﬁﬁ (N. radiosa Kutz. ), @Y
47 B (Synedra vancheriae Kutz. ), S5 4R B3 W 8 (Meridion circulare (Grev. YAg. ), & J&
# 55 B (Achnanthes linearlis W. Smith) , £ 2% i 8 (Diatoma hiemale (Lyngby.) Heib.) ,
1t 77 PGB (Pinnularia borealis Ehr. ), M4b, 54 4% 1] (Chlorophyta) 8 RIE K 4
(Spirogyra varians (Hass. )Kutz. ).

212 KREBERY KASFHYEHKEE (Ranunculus bungei Steud. ), K 5§
(Callitriche stagnalis Scop. ) , tR 7K BEK 3 (Cardamine prorepens Fisch. et Dc. ) , 7K ¥
(Glyceria debilior (Schm. ) Kudo) , % F¥ 2 = #& (Sparganium glomeratum Least. ), %15
(Alisma orientale L. ) , &K K (Hygrohypnum eugyrium (B. S. G. ) Broth. ) %, 7
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(Rhodospirillum) FUEBE E R (Thiospirillum) % KFh 28,
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B (Trichocerca pasilla). W 5esi¥ LW B (Anostraca) A 4% B (Apus sinensis) ; B
1 B A K W % (Daphnia longinspina) ¥ % 2 #& B ¥ ( Moina brachiata) ; % & 2%
(Copepoda) B4 ¥ H AL 48k % (Arctodiaptomus stewarlianus) , 3 48817k & (Cyclops
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(Oligoneuriella rhenana) F1 5 ¥ 85 ( Ephemera lineata) . i H & W84k 1 %8 (Allopera
bimaculata) ; - B A R (Sigra dislanti) ; B33 B £ B A #EEF} (Tendipedidae) f1 2Ky
s, M/NREEB (Microtendipes larvicornis) . B 1% 8 (Tendipes riparius) FE A 4% 5L
(Paratendipes intermetius) .
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Fig.l The energy flow model of the stream ecosystem
S: AM Sum;R:E# Rivulet;B: /& Bottom; Qd: 484t Direct radiation; Qc: #4f
Wy Scattered radiation; Qt: R4 Total radiation; Qh: HWE#EM  Heat Consumption for
the temperate increased; Qb: ZE/EtE#  Heat consumed by the bottom; Qp: ¥  Heat con-
sumed by ilving organisms; Qe: R #£# Heat consumption for evaporation; Qr: X 385 Re-
flect radiation; Qws; KK Heat lost from water bodies
SERF KRR RFERE S 41.03k) / cm?, i BEHHERY 9.32%.
AT KREZERFERBRHRE AL Y:
Q.=M, L=M,- (597-0.5t)
Ao M,: 0 m® K AR
L, AZE R (=597-0.5t)
ZERF KRR KRR N 186.38kT / cm’, i BIRSTHEAY 42.36%.
EREBRERENHHE AL,
0,=C,-T
KXh: C, yLBEHAE
T: 73 Sem GRAL H BB G R
ZRFBERMEN 31.07k / em?, 5 BB 7.06%.
KR SRAB IR, BREKLUES, £ SRR RAE B RSP R RE RS
AR S B TUFERE R A0 2, 5 107.01k] / cm’, & S IREHAEM 24.32%.
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Fig.2 Food webs and trophic levels of the stream ecosystem
Pa: % Algae; Ca: ¥F2&  Caridea; P: [ 513  Protozoa; A: i#i3% Amphibia; R:
H Rotifera; Pi: 1 Pisces; Cl: i Cladocera; Bi: 4 Bacteria—Fungi; Co: B¢ 2 %
Copepoda; Tw: 7K 2 B 81 Aquatics insects; M: % 4k &1 4  Mollusca; Ph: K £ H % M Y
Aquatic plants
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BHHYEYXABTERL., BRAKEGFHYENIRYEMETE EREL,
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HEAR, HAESKERN 11.5%.
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Fig.3 The hydrological cycle of the stream ecosystem
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Fig.4 The oxygen cycle of the stream ecosystem

S: X2, Aerosphere; R¥, &, Rivulet
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Tab.l Changes of dissolved oxygen in the stream

A # -
Month .
4 H 5H 61 7R 8 A 9A 10 A 11 A
B
Apri. May June July Aug. Sept. Oct. Nov.
Distance
(m) Vatue )
1 12.8 11.9 11.3 10.4 10.1 10.8 11.5 12.1
2 12.8 12.0 11.4 10.6 10.1 11.0 11.6 12.1
3 12.8 12.0 11.4 10.7 10.2 11.1 1.6 12.1
4 12.8 12.0 1.5 10.7 10.2 11.2 11.6 12.2
5 12.8 12.1 1.5 "10.8 10.3 11.2 11.7 122 -
6 12.8 12.1 1.5 10.8 10.4 11.2 1.7 12.2
7 12.8 12.1 11.6 10.9 10.6 11.4 11.8 12.3
8 12.9 12.2 11.7 11.0 10.8 11.5 11.9 12.3
9 12.9 123 1.7 11.1 10.8 11.6 12.0 124
10 12.9 12.3 11.8 11.1 10.8 11.7 12.0 12.4

BHEHWERM A2, ZAKSF @R a E R T E LR R, 4—6 A B®
HHEW 0.3—0.5ppm, HUHEERK, BRMASHERIBRETEE; 79 ARER 07
—2.4ppm, MM B R, B E AV AR EK; 10—11 A BHZE X 0.4—0.7ppm, HitH
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BRIBEKXR, REVKAFEMRMBEEK, KKEKEBEALS, FEEAKBEEDZ/D,
3 3w #®

B M Thieneman £ H 4 = % (Producer) , i 2% % (Consumer) & 4 ## % (Decom,
poser) LU, AMII—EHHH=FENESRAN = KIEEHR, I & XHITHEEERNS
BHEYNETE, WY IHRE, AR AEIEBHMEY I HRE, FREEEH
HMERNETE. BMERRNEA BRI -2 LRSS SRS S, Johannes
EBRRHYMMANR MY EAEE, FWER YIS HEFYEAR 25—75%A
Wi, Harris f1 Rigler & 3K A sh¥ K& o B MY R &R K T HILE &BEY
SR AR R, Duvignaud BUCHEIE 3E 2 R BCH (B BIE R E) FIT R (BEE
Y EFRYERE) 2%,

HRBESRED, BEYEBRBYS 5YRE™ HREMB="ARBHIES. m
HY A A RERY R A =S8, U EFRY R R mH# T EH#LE, fd
HER C.P.NE LN BHRBEPFNRESBIE. SN EILY A BN #T
B, SRR AEIYREZ A TR, i e R, MAEYREIY
SHRATHY AR R, MEYH B A KA FRR AN AE=IRE, BAEYE Ry
BRBRBCHE RS,

ERRESRENE SRS, Y TRME GB—4) 47, s KK (B
AP, ARREYHTREE R, BUNR - YELAFESRENBELEX
R, EEBIBPEMRARTS RN RO HERENYFE. TR,
Y FEY TR, MACE Y TAB . BT, AVHIBERRESRESEY
REPAEE. HBEESSEE, SXBEEYLEBELESREPNBANERARH
fF. BEENRAETIR, HALE, 7RI ERRR X EAYRBEATREEFHTIEE
YEH.
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THE ECOSYSTEM ECOLOGY OF RAPID-FLOWING STREAM .IN
NORTH TEMPERATE

Yu Dan

(Department of Environment Science, Wuhan University, 430072)

Abstract

The ecosystem ecology of the rapid—flowing stream in North Temperate was investigated
over a perigd of six—years field studies. Some ecosystem level properties such as component
parts, structure, energy flow, material cycling were determiaed and so were the biological en-
vironment and the pathway of energy transfer as well as the energy flow frame. The turnover
rates of different trophic levels were calculated in biomass. Dynamic models of oxygen
changes and of hydrological cycling were then established. The food chains and web were di-
vided dependent upon the trophic relationships of the livin‘g organisms, which might be sepa-
rated into three groups: producer, consumer and decomposer by the classical theory, but in
fact each with function of production, consumption and decomption. So this paper suggests
that producer, consumer and decomposer should be replaced with productive processes, con-

sumptive processes and decompositive processes respectively.

Key words Ecosystem ecology, Energy, Productive, processes, Consumptive processes,
Decompositive processes



