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Sampling area N

Choshui River

[ 1. v /KR PRER G AL IE 8] (1. P 54 « 2 8EF]
1‘% 3B ELAE ¢ 4 5w EAG S B AERE ¢ 6.5
C7ATEK 8. ZfFEL ¢ ok B ¢ 10K b
C1LEESAE ¢ 12 851066 ¢ 13 KRG ¢ 14
ﬁ%ﬁfﬁ%ﬁ)
Fig. 1. Sampling stations on Chinshoei Creek(1,
Nanyun Bridge; 2, Longmen Bridge; 3,
Roeichao Bridge; 4, Roeishin Bridge; 5,
Roeilong Bridge; 6, Chao Liin; 7, Jwu Gau Soei;
8, Chyua Tzae Shah; 9, Shehshin Bridge; 10,
Soei Shanq Chin; 11, Wumin Bridge; 12,
Taashan Bridge; 13, Laljyi Bridge; 14, Dah Dean
Yeu Liin).

FIFEEESEL, b, WErAE I R R RE L ¢,
1T LI EEE) R (Krebs 1989) ©
FEHDUPEFRESHI LAM w (B 328 RZM y - 3R

ok il e ] H B e R o /) R R R (A
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s R FELL A ELA5E PR 5 128 BRL i o] N 27 K 2 T
JBIJPC-ORDMEST A [H B B 73 HT(McCune
1993) °

g R
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20.9-11.2%[H](F 1) » R B BRI 5
TEE 2 (EAHRR(E2) -

T~ FATEAH AL
TEIMEERER UGG B E 7R ST FORE (322)
» HAp @R ( Cyprinidae ) 7FE > ALEERT V)5
R (Abbottina brevirostris) ~ 54 W#
(Acrossocheilus paradoxus) ~ Blfa(Carassius

auratus) ~ =8 55 8 (Rhodeus ocellatus ) ~ B

K1 KRB Z W P 5 B L

T KR SRR AT B RO A 1R

B A ( Candidia barbata ) ~ 585 H
@'( Varicorhinus barbatulus )Ez*ﬂﬁiﬂ(Zacco
pachycephalus) - I X £ F & % &l
(Homalopteridae) 3% - 1145 & ¥ & 17 fif
(Crossostoma lacustre) ~ 1 8 [t € 5 fifk

0.0027x

12 Y=0.67€
=0.89 M

10 p<C0.01,df=13
5 8
=
§
o0
s 6
<
8
Ny

ot

o .
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BBl 2. VA s B BRI 2 B
Fig. 2. Relationship between stream gradient and
elevation at 14 fish sampling stations on

Chinshoei Creek.

Table 1. Elevation and stream gradient at 14 sampling stations on Chinshoei Creek

Station number Elevation(m) Stream gradient(%o)
1 200 0.9
2 280 1.1
3 290 1.9
4 310 1.9
5 340 2.6
6 560 2.7
7 570 3.2
8 590 3.8
9 630 2.8

10 690 2.4
11 820 9.5
12 840 9.0
13 890 4.4
14 950 11.2
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(Rhinogobius) TEAHHCHI AN E AR B 1R
(Rhinogobius brunneus) > H 1996/ 1% ELFEFE#
SHRERROME(BREE 1999) » SIKBREEAHE T - 18
AR FR ) B B (Rhinogobius spp.) » fSH&R
TERAT11.7% o GG T~ FHE 8 S
A I TE7.0% 72 8.8% ] » LR OTH S RH T 5
FEBIERAEL.6%LLT » fi254(0.03%) ~ rmifli} B e
(0.04%) 3 B B DA o

=~ R

FERERBL A AHE S (CPUE) 13%2
A > 1AEERER G TR > S P B LR A 1l
St. 138 A > EE1812/3057 8% - EEmfim
EIEBHEARA 0 187.8% ¢ HLE R N IEAENT
1&St.20147 /30575 » (B34 Fa it S 5 8 1 B
B M % 523% 5 B E R SR AT E K
&St 7123 /3057 § > B EA F ) R
1542.2% ° F RN CPUBELIHA &1 (r =
0.72, p>0.05) ~ JRIIZE (r = 0.42, p>0.05) &
B 2 Bilf% o

Y~ FafEE

SRR 2 fFE R (FR2) LASt.2 i f# 12
il F 25 0t 2 ek > LRSSt 1 ~ St.4J2St.6/11
il > St.12fEHH SRR TR > BEuhs
R o FERERGS o B B B 2 BRI AR AT 3
E TR 3 RS EMHRR o B
IR LU TR D o R ERER G f T B R R

37
14r
5 Y=43.25-5.96LnX
12 . 6 r=0.76
D) $ . p<0.01,df=13
10 st.1
8 a3
6 F
4 3
5 1%
2F ®
£ o2 14
2 0 N N . N N N ,
= 0 100 200 300 400 500 600 700 800 900 1000
© Elevation (m)
5
°
5
=]
“ larp
Y=10.55-3.94LnX
12 % =0.75
st. 1 o4 o6 p<0.05,df=13
10 |
st
6 F
4 o
2
0
0 2 4 6 8 10 12

Stream gradient (%)

[ 3. ol S Lt AL o 8 ([ ) SR R (T
i1}y

Fig. 3. Relationships of the number of fish
species to elevation (upper figure) and to stream
gradient (lower figure) at 14 sampling stations

on Chinshoei Creek.

B 2 BRARANIE T & s - —F 2 A A
BH > BIBEZ R B s - feoRl B A A2k
RIDIIBSR

Ao~ EEE

TE1MEREERS T > St2 B (HY) 0.667H
AL HREESE3110.62 » B Fiff 2 EREE
uhiSt.14 1E A7 2FE FUH H L1 £56.9%5293.1%
(3%2) > FHHEAL » HY$0.1 » St 12{E A8
PEAHFTE - H'B0 > BUR O REEEREC
BpifbER2)

S PRIR 5L 2 BRI P 2 AR AT 4

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com


http://www.fineprint.com

38

TH /KR S A BRI B 1%

R2 ERERR IS AT 3 e ~ R~ BRI BB B i

Table 2. Percentage composition of the fish species collected and their CPUE, number of species and

species diversity index at 14 stations on Chinshoei Creek, November to February 1992-1993

St.1 St.2 St.3 St4 St.5 St.6 St.7 St.8 St.9 St.10 St.11 St.12 St.13 St.14 Total(%)
P. asotus 06202 — — - = - = - = - - - — 0.03
R. ocellatus - 05 - - - - - - - = — - - — 0.04
C. auratus 1221 — 24 — — — — - = — - = — 04
C. taenia 42 08 03 12 — — — — — - - - - — 0.5
A brevirostris 64 47 65 12 — 07 — — — — — - = — 14
S. mossambicus 1.2 197 — 12 — 02 — — — — — - = — 1.6
S. puliensis 22 02 94 — — 15 — — — — - - = - 1.0
L. taiwanensis 2.6 3.1 06 12 — 10 44 — — — — - = — 0.9
Z. pachycephalus 21.7 23 56 297 — 103 89 — — - - - - - 7.1
Rhinogobius spp. 2.4 82 223 285133 20.1 422136 — 73 52 — 06 — 11.7
A. paradoxus 572 23 138 22.1 1.9 498 40 379471 20 11.7 — 1.1 - 233
H. formosanum 0.6 14.6 349 44 — 9 — 167 13.7 — - - 99 69 7.9
C. barbata — — 12 44 848 39 44 — — — 234 — — - 8.7
V. barbatulus - — 56 38 — 34 — 318392 727 597 100 87.8 93.1 355
C. lacustre - - - = =02 - - - = — — 0.6 — 0.06
number of species 11 12 10 11 3 11 5 4 3 3 4 1 5 2 15
species diver-
sity index 0.54 0.66 0.62 0.61 0.13 0.55 044 0.57 043 032 03 0.00 020 0.11 —
CPUE 1245 146.7 68.2 84.3 52.75 84.6 22.5 66.0 51.0 55.0 257 63.0 181.0 87.0 -
(number/30min)

1Possibly include one to several species of Rhinogobius designated by Chen et al. (1999).
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B 5 o Fist 5N 88 1 f s &
84.8% » {HEZUA I L AR - St.12HI[A{%
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PR AR I I S BRI 2 R (R AT [ 4 T [
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DURE @ EEAHBE RO K
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Fig. 4. Relationships of diversity index to
elevation (upper figure) and to stream gradient
(lower figure) at 14 sampling stations on

Chinshoei Creek.
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Fig. 5. A dendrogram of fish assemblage
similarity among 14 sampling stations in

Chinshoei Creek.
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3. HERERUA M SERE R AU

TH 7K FE S A B RO B AR

Table 3. Fish species similarity indices at 14 sampling stations on Chinshoei Creek

1 2 3 4 5 6 7 8 9 10 1 12 13
2 096 - - - - - - - - - = - -
3 080 073 — -— - - - - - - - - -
4 080 078 086 — - - - - - = = - =
5 029 027 040 043 - — — — —  — — - -
6 073 070 08 082 043 - — — — — — - =
7 050 047 067 063 075 063 — — — — — - -
§ 040 038 046 053 057 053 04 — — — ~— - -
9 029 027 046 043 033 043 050 086 — — — - =
10 029 027 046 043 0.67 043 050 086 067 — — - -
11 027 025 057 053 086 053 0.67 075 057 08 — - =
12 000 0.00 0.18 0.17 0.00 0.17 0.00 040 050 050 040 — —
13 038 035 053 050 050 0.63 040 0.89 075 075 0.67 033 —
14 015 0.14 033 031 0.00 031 0.00 0.67 0.80 040 033 0.67 057
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Fig. 6. Distribution of 7 groups of fishes (dotted circles, I -VII) on

Chinshoei Creek, according to their upstream and downstream

ranges (1-14, station numbers; stream distance 0, mouth of the

Choshui River) .

1985) » W& FUfE o0 A 2 e SR PR 22 S AT g S
RIS S SR 1) FERE ) 2 AN[E] > B M
2 S O R ) R e B o T AR
PRI SR 2 K AEE A~ )RR (R
= 20028904 N » BRI E0.9%7E9.5%)
FIEEHECEH QRIEE2007E950 AR - &
THEE0.9%7E11.2%) © PLiilisgs 2 ffd »
S ISR 1 305 I i e S o HIMEE S AR TR S
AR ~ WOHB N T AR~ S
B i QRIS 2005 2808 R > IR TR IE0.9%

£1.1%) HHIE ~ TEf GRS E 200231048
R IR E0.9%2E1.9%) ([E5) - HEEE

TER IR S 2908 RAUSt.3 » BREE 1 B SHERE
& [FIRE EF BRI S 8204 R (IR IR
$i159.5%) 59508 R (IR E11.2%) » BLES
4~ SEERUE I BT W) B R B 45 19 T TC 5 fifk
Z oA PR R K FEAEIR] > FEIR B BT MR
B METT U FRBR SR E o S ) 3 i
B =P o A CESEE) stk

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

42

St.I3FEH > e LI 0 5 3 7o ) 30 g i [ ] o
5 e KR A TS T 1 B R B A2 K IR 1
B KR AE T A FRURE G A o [ R B AT TR e
HIVEF (] ~ £8 1999) o MEAHFFERIBREEE
Wi R—2 > KT H &R 2= S LS R
BRIE KB oL LU T Sy BERIREE T 54T -

S fE N PR E R o AT 12f
EREAAASE1 (RS 2008 ) BiSt.2 (R
2808 ) o FhoflE AHAR MR A E BT
St.2[4St.3 (R EE290/8 ) » AN IR
AR TR [ 722 52 > {6k sl 3 DL RH B 3
B e BRR AT B KR R EE K IR
KA 2 7K SR e 3 £ I 2% B M i A B
T o L 7K R B R R AT RE S R 2R AR
EAQRYRI - BOT WS IR A - SR BR A
K] Fe R PR 1 2 5 a7 1T 2 AR I RE A2 5T -

L
& W

SRR 5L 38 1 T O 48 8 R ER AR
A > A O AR REAE ) 1] A RE B 7 == AR 1
BRAEBOCRBEEER W — R 15%E
Mg ~ Gk ~ SRATN ~ Ve SRS R i B EF ot
A TR - AEMREOFEGE 7L -

51 R ST RR

82 ~ ASEERE © 1997 o FLPEHUIE 1] f4
il Z AR ~ 3B o AEWRLER 40
(1):20-32 °

ZEEIE © 1995 o FARRRI) I FEH P # -
BRI &R SRR R 135-164H ©
BEEF LR E RO -

Al KAZ ~ EEE RS 2 1999 o FAFHITREE - K
B HRR:

FRHZE o 1996 o VEARTRI AR R IR I B
R TBRIRZIFIE o AEVIREE 39(1) -
28-40 °

T KR FERE AT SR PR B 1R

B o 1998 o FAXHAZREER o KA Hift

PRZEME ~ ASEENE ~ P.J. Miller © 1999 © 515
Fe BREREE S W) Wl R (Rhinogobius)i %
Mo EE > OISz (LBl T XA B R -
EalETREY/E s AN WANG - A = DN el
RS -

Bray, J. R., and J. T. Curtis. 1957. An ordination
of the upland forest communities of southern
Wisconsin. Ecological Monograph 27:
325-349.

Gorman, O. T. , and J. R. Karr. 1978. Habitat
structure and stream fish communitues.
Ecology 59 : 507 -515.

Krebs, C. J. 1989. Ecological methodology.
Harper & Row Publication, NewYork.

McCune, B. 1993. Multivariate analysis
on the PC-ORD system. Oregon State
University. pp.139.

Mills, C. A., and R. H. K. Mann. 1985.
Environmentally-induced fluctuations in
year-class strength and their implications
for management. Journal of Fish Biology
27 (Supplement A) : 209-226.

Washington, H. G. 1984. Diversity, biotic and
similarity indices : a review with special
relevance to aquatic ecosystems. Water

Research 18 : 653-694.

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

LTRSS 2+ 34-43, 2000 43

Distribution of Fishes in Chinshoei Creek in Relation to

Elevation and Stream Gradient
Ming-Fon Yeh, Jiann-Jieh Chiou and Teh- Wang Lee

Taiwan Endemic Species Research Institute, Chichi, Nantou, Taiwan

Abstract

During the winter dry seasons of 1992-1993, a total of 15 species belonging to 7 families of
fishes were collected at 14 samplings stations on Chinshoei Creek, a tributary to the Choshui
River in central Taiwan. The number of species and the species diversity index were
significantly negatively correlated to elevation and stream gradient. According to the
distribution of the fishes in relation to elevation, they were divided into eight groups: 1)
Parasilurus asotus and Rhodeus ocellatus at elevations of 200-280m, 2) Carassius auratus
and Cobitis taenia at 200-310m, 3) Zacco pachycephalus, Abbotina brevirostris, Sarotherodon
mossambicus, Sinogastgromyzon puliensis and Leiocassis taiwanensis at 200-570m, 4)
Accrossocheilus paradoxus and Rhinogobius spp. at 200-890m, 5) Hemimyzon formosanum at
200-950m, 6) Candidia barbata at 290-820m, 7) Varicorhinus barbatulus at 290-950m, and &)
Crossostoma lacustre only at 560m and 890m. The distributions showed obvious differences in
the upstream ranges among the groups, reflecting the presence of different adaptation among
the species to environmental conditions related to elevation and stream gradient. On the other
hand, the downstream ranges were highly overlapped among the groups, indicating the strong

association of the fishes in Chinshoei Creek with those in its main stem of the Choshui River.
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