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Research on fish species diversity in the Buyuan River
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ABSTRACT Based on the fish sampling data during fish migration season (March to June,
2006) in the Buyuan River, which is a first order tributary at the downstream of the Lancang
River, the fish species diversity was analyzed. With reference to the water quality and hydrolog-
ical data in the same period, relationship between the environment and the number and weight
of fishes were analyzed using artificial neural network (ANN). Results showed that 34 species
belonging to 3 orders, 8 families and 22 genera, were collected, among which 8 species were
migratory species. Diversity index (H") was at the highest in March, while domination index
(Sp) was higher in April and June for the appearance of Mystacoleucus chilopterus and Opsari-
ichthys bidens. There was no significant difference of evenness index (E) among all the sam-
pling months. The lowest water level (LWL) was the most influential factor on the number of

fish species, followed by the average runoff velocity (ARV) and average water temperature
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(AWT). The highest water temperature (HWT) had significant influence on the weight of
fish, followed by the total phosphorus and the dissolved oxygen. The simulant values obtained
by using ANN were similar with the actual values, which indicated that the ANN method was

applicable,
KEY WORDS Fish diversity Artificial neural network Lancang River

Buyuan River
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Fig.1 Sketch map of the Buyuan River basin
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2.2.1 Shannon-Wiener % #f 35 4 (Shannon et al. 1963)
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2.2.2 Simpson # # & #5 # (Simpson  1949)
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2.2.3 Pielou # % & 3 # (Pielou 1966)
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2.2.4 Jaccard AR E 35 4 (Jaccard 1912)
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2006 4 3~6 A REAEILAK 3 H 8B 22 B 34 F(FE 1. 8L BEHE 2 R 15 8 25 F, L emal g 12
J& 20 B, o BRHBLAY 58. 8%, AL 3 JB 5 R, 5 MAN B 14. 7% 85T H 3B 4 B 6 AL HhakRLA 2 B 4 R,
AR 11. 8% s 55T H 3 4 3 JB 3 A AhImiT A LAIE H b 3, 5 SRR 73. 5%, B LSRRl K B
%, G B AR 80% . 4 MFD 0 #, b4 8 Fimr a2, fud5 . cPAE JI i v H 4540 B 6F AR Wt 22
V20 KT B B AR U . A ) el o G R RO B 40 o I A ARG 34. 8260 29. 6%,

F1 20064 3~6 BMRIITAEXER
Table 1  List of fish species in the Buyuan River during March~June, 2006

B Order F Family Ff Species $LT 4 * Scientific name
Cypﬁflﬁioarmes Cyf%ijfidae iR 5,40 28 8§ Barilius puichellus (Smith, 1931)
K 5 48 Raiamas guttatus (Day, 1870)
= g} Opsariichthys bidens (Gtinther, 1873)
iR Hemibarbus maculates (Bleeker, 1871)
o g 4 Tor sinensis (Wu, 1977)
Kok fa Tor douronensis (Valenciennes, 1842)
Y Sikukia gudgeri (Smith, 1934)
K 8% I 27 e Hypsibarbus vernayi (Norman, 1925)
B A PO 25 am Hypsibarbus pierrei (Sauvage, 1880)
7 g PO 25 Poropuntius huangchuchieni (Tchang, 1962)
M2yt Onychostoma fangi (Kottelat, 2000)
B Onychostoma gerlachi (Peters, 1881)
s ZE ) ta Scaphiodonichthys acanthopterus (Fowler, 1934)
H B Bt Mystacoleucus chilopterus (Fowler, 1935)
KB Mystacoleucus marginatus (Valenciennes, 1842)
ME KB Mpystacoleucus lepturus (Huang, 1979)
T Sk Ao ik Sinilabeo laticeps (Wu &. Lin, 1977)
FEY TN Garra cambodgiensis (Tirant, 1883)
BT Garra miro frontis (Chu & Cui, 1987)
y ] Carassius auratus auratus (Linnaeus, 1758)
Hofjﬁ?ﬁtdac T4 77 B Physoschistura meridionalis (Zhu, 1982)
7% B g Schistura nicholsi (Smith, 1933)
15 20 B B Schistura fascioluta (Nichols & Pope, 1927)
B 4 Schistura bucculenta (Smith, 1945)
Coﬁéffiae L8220 o Yasuhikotakia nigrolineata (Kottelat & Chu, 1987)
85 H e o
Siluriformes T1 6%} Schilbidae th 4k 77 e Clupisoma sinense (Huang, 1981)
B3 o 7 1 Hemibagrus wyckioides (Fang & Ch 1949)
Bagridae HRE grus wyckioides (Fang aux,
fhFt — . )
Sisoridae I 3 M ik Glyptothorax lampris (Fowler, 1934)
0 2 Motk Glyptothorax laosensis (Fowler,1934)
Euf Bagarius yarrelli (Sykes, 1839)
4 Bagarius bagarius (Hamilton, 1822)
Pj}:i}fff)fnes ﬁfffl%ji F 15 Y ik Rhinogobius giurinus (Rutter, 1897)
R o _ ‘
Channidae T B ik Channa gachua (Hamilton, 1822)
Mastfgiknﬁelidae I Mastacembelus armatus (Lacepede, 1800)

* M4 Fishbase #i] (MFD 2003)
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3.2 BXSEESH

2006 4F 3~6 A FMEIL A ZHERECH 2. 980, WS B HCH 0. 840, (R % FEH N 0.065. 3 ArPFh
ZREBEANEE.5.6 AR .4 HOBMK:WIELERAKA AhS 6 ARREMNFERIAB(ER)., 4
AhrBnta ARKEE FHELG HKAFA . FLBLAaMARKBEOBRMBEY, 5ZA BRAY
68.5%,6 A0 ARKEE AKAFA. I PEEAMPETIEHNEBRE, X8 RN
65% . HEHRE,3~6 AMEMBEX 9 MR ERE,

®2 2006 F£3~6 AZTEESEHEEREN
Table 2 The fish diversity in the Buyuan River during March~June, 2006

i 1] ZHEHERE WA EER HEBE R
Time Diversity index (H) Evenness index (E) Domination index (Sp)
3 B March 2.780 0. 890° 0.072°
4 A April 2. 590 0, 860 0. 090°
5 A May 2.710¢ 0. 890 0.074®
6 H June 2. 690° © 0.860° 0. 085°

L HRFEGEER T EEEZR. Note: Same letter means no significant difference

3 2006 £ 3~6 AT EEEMEEY
Table 3 The Jaccard similarity index of fish species in the Buyuan River during March~June, 2006
Jaccard AH {8 BE #8 ¥X Similarity index (C])

BB} Time

4 A April 5 A May 6 H June
3 B March 65.4% 57.1% 43,8%
4 A April 70.8% 38.7%
5 A May 46.7%

4~5 A a2 YA ET BB, 3K 70. 826;3~4 AR, 65. 406(3£ 3). 6 Ay kY
L5 HoAh H A b 22 SR, R B DU B0 6E | FEAR A8 L 42 R B L i AR DU AR AR R BLAE 6 A4, VI M LR B &R LR
B TIEEFEILMIEFEERTE 6 AR S .

3.3 BESHESHENXRAR
Pl 2 PR B B T X b 3 VT 8 288 5 B 5 i A A AR« L+ B K R BB R B K 5 LR T 2 3R A 3K

0.03 r
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0.02

. ]

P E P PL L S S S d § S
PO S SR R

M V\?’ @Y”
¥ . pH. BB , DO (Dissolved oxygen) : 38 ¥4 4 (mg/L) , TP (Total phosphorus) : B8 (mg/L), AWT (Average water temperature) : V347K &
('Cy,HWT (Highest water temperature) ; B & /K (C),LWT (Lowest water temperature) ; ik /K i ('C), AWL (Average water level) : ¥ #j7K
£ (m) s HWL (Highest water level) : & /K fi (m) , LWL (Lowest water level) ; Bt {l 7K £ (m) » ARV (Average runoff velocity) : 3 L # (m/s) ,
MAXRYV (Maximum runoff velocity) : B A #i i (m/s) , AWD (Average water depth) ; 7K ¥R (m) , MAXWD (Maximum water depth) : Bt KK %
(m) , MINWD (Minimum water depth) ; B¢/NK I (m) , ASC (Average sediment concentration) ; & 1 & (kg/m?)
H2 HEEFaRBREwES

Fig. 2 Weight distribution of environmental factors on the number of fishes
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Fig. 3 Weight distribution of environmental factors on the number of eight migratory fishes
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Fig. 4 Comparative curves of calculated value and actual value of the amount of migratory

fishes influenced by the environmental factors based on ANN
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Bl 5 AEEEH T X ANE VLA IR E R AT . P R s KR R B R, R BB R R K
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R, MR MK E N EENT (Kang ez al.  2008),
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Fig.5 Weight distribution of environmental factors on the weight of fishes in the Buyuan River
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Fig.6 Weight distribution of the environmental factors on the weight of eight migratory fishes in the Buyuan River
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Fig. 7 Comparative curves of the calculated and actual value of the weight of migratory fishes

influenced by the environmental factors
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