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ARAEFRRENLBEXERBZERER hAERRESY » LEREERH8E 2
£ 83 FKEERAATHE » HikE - BEE - SRR ERERERKE - KBRS
ZEFHER ERETEAKERSESREEZEFTRL - REBUZ AT SBERTHSE
ERRDREEMER s ERAKERAZEEE (Richness) s ERFYERE (Diversity) Fn
LK (Evenness) &R FMEIHAEEEER - EXERAZ AR FTE » TR
AWIIEENF two-way ANOVA 447 WEHEAREUERFHMSHMERE » £6A
ez k& BREIRFE (Scraper) zi » THRBGHEMMAEERER - MTARAKZ
K BAETIR G 2 2 RIBEF & T EK B4 (River Continum Concept) o

(PREE : ERISH - BEE - BRE > HOE A% WA RR%  RA%  HA
& WHEREEE)

# B

EMRAERRY ) KERBREFTHEDYNEER S » ALEREHOFELERR YA ~ (L2
BRIERT M (Bunn, 1986; Bunn %, 1986) « HARKMTERT » M¥tK 5 ASEEFTERL
FHERT » WA ~ KEWik ~ RARTBES LS » JEFEEAR P Y CBRERTRAEB L » REE
KER M EREHMEE - (Hemphill f1 Cooper, 1983; Reice, 1985; McAuliffe, 1984;
Allan, 1975; Cuffney % »1984) o

Cummins (1973) KBREFHESYH AT DELMEBE NS ETNES RS EDERAT
(functional feeding groups); Hawkins f1 Sedell (1981) BB 458 7 X MERT IR A8
M IREE FAOREE » T BT AR (L E R A2 206 o SEILSJHE » Vannote % (1980) 42 M
HEMBA (River Continum Concept, RCC) » BEM KPP HARBALWE (allochthonous
materials) MBAKESLZDERLEY (authochthonous primary production) €y
oA s RNKERBERSZMZZEEA  AGVRIEBRZEEHRPERME M (long-
itudinal distribution) ; Rl AWMPABKAERR KERERS P S
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AT 1987 48 AF] 1988 £ 7 A o HR—EARE—R  RENTEZIRA Surber’s
method (Merritt f Cummins, 1984) » {RBHKERRBA T0ZWHERT » HEIHRER
o= o mrmpe (Diversity) ~ 35 (Evenness) 23 ERZFIA Shannon-Wiener diversity
(H') R Pielou’s evenness (J') (Pielou, 1975) Z 51k ; BREFERKHAARHERER - =
RE—EREY  DRE—RAFEHMZGR 0 AIRFIA Two-way ANOVA K417 o

ORE B RIRE

AP RIEL BRI LYK B 6 RS (B—) » 8 1, 2, 3 sifiIRBERER L > 4,5, 6
SRR BAE R IE b  8 LIRBSR—KE » KRR » IKELRY RE » MREHERRA » Bk
EZeuE o B o 8 2 SE7EET 1 Bz T 50~100 AR » Kiftfwe » REMAERIA
BE » FATERAARR » FTOUEREERE « BUAIRE 1, 2 SRiRiz TiF » WME TRz
EREE ) BEMDARWERRE o SRR A2 BEUBINGREDRE  HRRENE
AR » IR RIF 0 IEEDRDRE » KU » (HILuhiR 1988 4F 3 AR AREDFZ
g » BETBLRA » B —IFBARE ~ MERZAKE o BN - FREREENK » BB REF
ERERYRIEINE o

OMERF

F—RERBUERERTHR2ETHE  BRRTRTHAEEN - HBRNBRERTESRERGZ
MR EEENAR  EREHAHE  BRT pH EEREEER  HAREAEENER &) -

(kiR REEMTHKBEE 3 Bk » 5 6 WiRIE - HFENTHAKRUESRRE » THOR
25°C » Jrpsg 3tz LA KRR 31.4°C 5 BFMAERIE » FIHR 184°C - FHREKER

x— BERTEARRESREHMZBR (1987 £8 A% 1988 £7 )
Table 1. The variation of environmental factors at sampling sites and
the seasons in Pei-Shih Stream from Aug., 1987 to Jul. 1988.

F-value for two-way ANOVA

Variable Site (6) Season (4)
Water temp. 4.785%** 45,963***
pH 7.460*** 1.637 n.s.
Lu Conductive 4,392%** 11.712%**
D.O. 2.233 n.s. 17.614***
Ln Velocity 12.730*** 4,364***

Ln Q 32.660*** 5.207***
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Fig. 1. Map of Pei-Shih Stream, location of sampling sites.
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BAEKIBHE 2 A Tkl 17°C~18°C 2R (AZ) -
(2) pH & : ZEA AR LISE 6 SRS » 26T HIER 692 § 3 uRE » 2FTHER 8.23
(FD) o HFEHAILIAKES pH 1 7.22 BEE > HpRPILAMEL pH ERKE » pH ERE
WRES  BAMEREaHETZARK (B=) -

£ TRGEEAELSBRERTZTSE (1987 428 A% 1988 £7 H)
Table 2. Mean values of environmental factors at sampling sites in
Pei-Shih Stream from Aug., 1987 to Jul., 1988.

Water Dissolved

Site temp. pH Conductive oxygen Velocity Discharge Depth Width
°C) (uS/cm) (ppm)  (m/sec) (m/sec) (cm) (m)

1 20.30 7.26 78.98 8.94 0.16 2.06 44 25.1
2 20.56 7.67 79.93 8.72 0.71 2.45 22 14.2
3 22.63 8.23 88.58 9.34 0.47 4.93 35 34.3
4 22,15 7.59 104.35 8.89 0.17 0.26 16 8.8
5 21.08 7.01 92.99 8.38 0.12 0.09 22 5.4
6 19.82  6.92 69 62 8.57 0.21 0.13 14 3.9

(HEEE : U 6 BRI - 4 RBHRK (R2) s RFAME > UEFEFHHERERE
» RRUAAGERRES  EENEEERS » XULAGYEEm (Em) -

WESEDE S RENRIE » 5 2 3RH » A2 MY BEENER (X—) - ﬁéﬁﬁﬁﬁ*‘a‘ ’
DERWBRERRE  FFNBEERS (BR) -

(G : DU 3R A AN M AT, - TS 5 ~ 6 IEREGABHRB IR A (KD -
BEARE » DEENTHRER/] » BRHTHRERK » SREEERA (e MEAWSTE
n (B o

(6)KTE : LUE 1 B8 3 HMEURE » HARY 2 RS MRV » A RE 6 RRURE (RD)

s KEEBFRE X SEHBE - AHAERA B HERIE N EENKRRIE  BilEELA
BEKERE (BL)

DFE : L 2 RE SRBURA 8 1 RE S HEUR/D (RD) - EFHH » MEREK

FA RS  BEREERA » ERRIER/D » 7£5 A R ERAERBE N (EA) -

ORREE

AW 2 FENAREPILRESKERMASH 42 £ 83 & FHpyrH 74 23 & ®BAA S
AI10&E EE 11 & 18 E - SHETH I3 & - PBRAGHIE B4 AR 78 BZA 1
Fl2EEBEE 18 14 (B% - 1989) o FiRMBMARITN S » 1205 H 52 FTRG S 5554 R
B4 BHAEHEME (135%)  ##A (11.0%) ~ EWE (85%) 7B (60%) (BH) -
i RS » DL Choroterpes sp. PCA BYBER % » 15450 B hREBHBEHP 609% » HX
£ Neoperla sp. PNA » {55 B rh i8S 78.2% ©

T R ARG AR A ERE 2 S EEEENER (1<0.001) (RZ) o UFE
U EERE  PERECANKESE 1,077 & 5 MNP HEERE  ELAGRRE
11 & o EFEHHE » RAS 3SUHTHEEASH I MEEENER » HREBIREEER &
ZRAFEHRHTHEE » HHEBHARE - KRE (B o AT » SERESERSR » XFBE
BERE o
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Fig. 2. Temperature of the sampling sites in Pei-Shih Stream from
Aug., 1987 to Jul., 1988. :
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Fig. 5. Dissolved oxygen of the sampling sites in Pei-Shih Stream
from Aug., 1987 to Jul., 1988.
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Fig. 8. Velocity of water at the sampling sites in Pei-Shih Stream
from Aug., 1987 to Jul., 1988.
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Table 3. The variation of diversity (H'), Evennes (J'), population
density andrichness of aquatic insects at sampling sites and
in the different seasons in Pei-Shih Stream form Aug., 1987 to
Jul,, 1988.

F-values for two-way ANOVA

Variable Site (n=6) Season (n=4) Site X Season
Diversity (H") 19.101%** 4.018** 1.227 n.s.
Evennes (J') 26.888%** 2.001 n.s. 0.573 n.s.
Ln Density 11.293%** 12.518%** 1.040 n.s.
No. of taxa 9.808*** 12.665*** 1.807 n.s.

Othorn (3.1X)
Colsoptera (6.0X) \ .

\

Dlpters (11.0%)

Trichoptera (B.5X)

Ephemeroptora (55.5 2)

Plecoptera (13.5%)

B dt#Es BKERSSEEEES L (1987 £8 AZ] 1988 47 A)
Fig. 9. Composition of the number of individuals of the aquatic insects
in Pei-Shih Stream from Aug., 1987 to Jul, 1988.
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Table 4. The variation of the functional feeding groups of the aquatic
insects at the sampling sites and in the different in Pei-Shih
Stream from Aug., 1987 to Jul, 1988.

F-values for two-way ANOVA

265

Variable Site (n=6) Season (n=4) Sitex Season
Collector 14.505%** 6.783*** 1.589 n.s.
Shredder 9.566%%* 6.251** 1.967*
Scraper 1.169 n.s. 5.5566%* 0.855 n.s.
Filter 10.895%** 5.635%* 0.972 n.s.
Predator 8. 753+ 7.403*** 1.409 n.s.
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Fig. 14. Comparison of the functional feeding groups at sampling sites
in Pei-Shih Stream from Aug., 1987 to Jul., 1988,



266 HEE RSB RN

.

SEERERER R

DR

4

H
1
§

N
77

S Fiter XA Pradator
E+Z %%ﬁ%ﬁﬁﬁt&ﬁﬁﬁ%ﬁﬁEZﬁﬁﬁﬁk (1987 48 A% 1988 4

7H)

Fig. 15. Composition of the functional feeding groups at the sampling
sites in Pei-Shih Stream from Aug., 1987 to Jul., 1988. ‘




BB KERSER LR 267

AR 0% ESEERSHN—E  EERESRESERTHEE 87% 5 MBS
RILUBREFHENE 2 RS » THIR 33%  HARE Rz 287% -

5] |

AR A A R R T I R TR B SR E S » AU A E RS R 5 S—
BT R SR » FOMBARAKTE ; KRB RS » FREEERIVGRIBINE » T
FOERB ST IS o WRNER @SSRk ERAMS 1 (Minshall, 1984) » TIRBENHER
s KER ST ERREE (Gurtz f1 Wallace, 1986) o eifiEfERME » MBARBRIEZETS
SERETS » DESREEZ SRER/D » EREERSREEN R SRR TRE » HHEER B
% Gurtz f1 Wallace (1986) ZHA7NEF » (BRI FTHEMT RS BESER IS REERIRER
ER  REkEZ AR - pH ERRESSAWEH SRR RAE  BERT IV ETERER
Bk o T RS S IR » SESERRS Choroterpes sp. PCA » ihigpifift &2 BB B H
AT AN BT (Edmunds, 19845 #5% - 1989) » HIEFREEZHRAGEE (&
1985) ; FLehltdlz HEAEAL » HARE—RE REEZ T » RENERK » BERHER
pEE— CIERERRE (FD) o TR RS SR EREZ A o

BT FREEZ SRS EERREERY  Allan (1975) & HERBEEEMIK
B RSRETIE N 5% (1987, 1989) Z#HERRN » ETREERKET » KERSEEUR
SRR o fEATE PR ARANER » EHE—REAWREYE  WREEREEANEYD » FILHTHR
BOES BN R § EER L IRE - AR DN ATERATRY » FFER
REEEMC °

AL A R ~ BEE - BEERERNEE  E  KREE/DREUERE ~ £H
&> RASEIISS (1987) ERBESFAENERAHS » HEENRERENE » KRFEHKEE
B REBRY » BRI B RN ERERERERD - RTTERS BRI ER S
i3 0

BT~ SOSEREETS o EEREEE BT RIS RIS RO E0R o ERET T o Gurtz A0
Wallace (1986) Z#44aH » MEZEMRACARE I » L ER N RO GREZE N » WY
EREEE o MBS RCC M (Vannote ef al, 1980) RURIHEAMEIRE S RFEA
s B T SEES— B0 B ARE A ERERE—RERFOKE ) EARR AR
#ERELEE RCC ZEHR 5 EMIR LI IR, » HRFRBEEERN T2 = 8RR,
TR » BRI NS AR, » KR AR BN AR Z2 R AR SRR o #E55—
HERE » RAZWFEETHNES - SUREHERES " REANRBEZEES » BAFS
RCC 28 o R EEHHHE » th RCC HUBATTUHER » WRBTENK < S MERRRYE B REZAN
HAFRESE » MAREAEZERAFEHERR

ARERE » £EARLAMNE » ERINFERRENES (B - MERAA EFREER
KB » BB AN AT AR R — SR SRR R ATE ; TREBER T S — R
WIS KA SRS FERNRAES (B » REXERRREE— RS RKRBAZHIK
> B LRI TR AR ST MK - WRRE L » FTUL IS fE Ry 2 SRR A Lo iR I o
hIE 4 2 KERAER  RTEEREPEZ N » RERERAK LR TRERZBE 78
BREY -



268 hEERKEHELESH

FAERSTRERR AR R G IRLE (GHEMEN | NSC 78-0421-B002-02Z) » Bijess
THPREEVEERRREHDRS » FARRARTHESFR GRS » FRE/MABIITE » 6
LB R L L

2 £ X ®

JIEER 1985 AAXEKERAREESR HARBAEMEE 409pp o

B ~ SRR ~ B - SRR 1987 BB B 2 £ REA%E p. 57-78 o TEERESE
BRRERAE 13 5 THESYREWEEE] 287 pp o

BTHE S ~ SR 1989 LB KERSERRARHE (1) t+HEEERBEAR
R — K RMEH R R A @5 Part 4: 14-260

Allan, J.D. 1975. The distributional ecology and diversity of benthic insects in
Cement Creek, Colorado. Ecology 56: 1040-1053.

Bunn, S.E., D.H. Edward and N.R. Loneragan 1986. Spatial and temporal variation
in the macroinvertebrate fauna of streams of the northern jarrah forest,
Western Australis: community structure. Freshwater Biology 16: 67-91.

Bunn, S.E. 1986. Spatial and temporal variation in the macroinverbrate faunna of
streams of the northern jarrah forest, Western Australia: functional organiz-
ation. Freshwater Biology 16: 621-632.

Cuffney, T.F., J.B. Wallace and J.R. Webster 1984. Pesticide manipulation of a
headwater stream: invertebrate responses and their significance for ewsystem
processes. Freshwat. Invertebr. Biol. 3(4): 153-171.

Cummins, K. W. 1973. Trophic relations of aquatic insects. Annual Review of
Entomology 18: 183-206.

Edmunds, G.F,, Jr. 1972. Biogeography and evolution of Ephemeropter. Annual
Review of Entomology 17: 21-42.

Gurtz, M.E. and J.B. Wallace 1986. Substratum production relationship in net-
spinning caddisflies (Trichoptera) in disturbed and undisturbed hardwood
catchmants. J.N. Am Benthol. Soc. 5: 230-236.

Hawkins, C.P. and J.R. Sedell 1981. Longitudinal and seasonal changes in func-
tional organization of macroinvertebrate communities in four Oregon streams.
Ecology 62: 387-397.

Hemphill, N. and S.D. Cooper 1983. The effect of physical disturbance on the
relative abundances of two filter-feeding insects in a small stream. Oecologia
58: 378-382.

McAuliffe, J.R. 1984. Competition for space, disturbance, and the structure of a
benthic stream community. Ecology 63(3): 894-908.

Minshall, G. W{ 1984. Aquatic insect-substratum relationship, pp. 358-400, In: V.H.
Resh and D.H. Rosenberg (ed.) The ecology of aquatic insects, Praeger Publ,
N. Y. 625 pp.



tBGE 2 KR BB R ERETE 269

Pielou, E.C. 1975. Ecological diversity. 165 pp. Wiley, New York.

Reice, S.R. 1985. Experimental disturbance and the maintenance of species divers-
ity in a stream community. Oecologia 67: 90-97.

Vannote, R.L., G. W. Minshall, K. W, Cummins, J.R. Sedell, and C.E. Cushing 1980.

The river continnum concept. - Canadian Journa of Fisheries and Aquatic
Sciences 37: 130-137.

SURVEY ON THE RESOURCE AND ECOLOGY OF
AQUATIC INSECTS IN PEI-SHIH STREAM

II. The Hydrodynamic Factors of the Stream
and the Community Structure of
the Aquatic Insects

Ping Shih Yang, Sen-Her Hsieh and Kwok-Ching Wong

Department of Plant Pathology and Entomology
National Taiwan University

The extensive series of sampling from Pei-Shih Stream were used to inves-
tigate the community structure of aquatic insects from Aug., 1987 to Jul, 1988.
The nymphs of Ephemeroptera are the most abundant, occupying 55.5% of the
total number of individuals. According to two-way ANOVA, the community indice
have significant difference in sites and seasons, except the evenness in seasons;
but these have no interaction between in sites and seasons. As comparing the
functional feeding groups, there are significant difference in sites and seasons,
except the scraper in sites. From the results, it was found that the distribution
patterns of the aquatic insects were accordance with the River Continum Concept.

(Key words: Community structure, Richness, Diversity, Evennes, Scraper, Shredder,
Collector, Piercer, Predator, River Continum Concept)



