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Abstract; By using fixing nets and hanging nets, an investigation was conducted on the demersal
fish in the middle reaches of Heilongjiang River from 2010 to 2011. A total of 47 demersal fish
species were recorded, belonging to 33 genera, 12 families, and 7 orders, among which, Rutilus
rutilus lacustris (Pallas) was adventive, and Acipenser schenckii ( Brandt) , Huso dauricus ( Geor-
gi) , Lampetra japonica (Martens) , and L. reissneri ( Dybowski) were the fish species listed in
the China Red Data Book of Endangered Animals ( Pisces). Cypriniformes had the most
abundant species (31), accounting for 65.96% of the total. The average density and biomass of
the demersal fish were 139.00 ind - m™ and 344.58 ¢ + m™, respectively. Fluviolacustrine spe-
cies and heterophagous species were the main ecological groups, and Acheilognathus chankaensis
(Dybowski) , Pelteobagrus nitidus ( Sauvage et Dabry), Pseudorasbora parva ( Temminck et
Schlegel) , Leiocassis argentivittatus ( Regan ), and Xenocypris argentea ( Gunther) were the
dominant community species. The body weight of the dominant species except Silurus asotus
(Linnaeus) was less than 30 g. The Margalef richness index D, Shannon diversity index H', and
Pielou evenness index J' of the demersal fish in each section of Heilongjiang River were all low-
er, but had definite differences. The water quality in the middle reaches of Heilongjiang River
was high, and surpassed the II class water quality during most of time. No significant relation-
ships were observed between the fish diversity index and the environmental factors including
nutrients and transparency in the River, but a positive relationship was found between the H' and
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the water NH,*-N and total N.

Key words: the middle reaches of Heilongjiang River; community structure of demersal fish;

dominant species; biodiversity.
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Fig.1 Distribution of sampling sites in the middle of Hei-
longjiang River
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Fig.2 Spatial dynamics of fish community in the middle of
Heilongjiang River
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Table 1 Composition of fish species in the middle of Heilongjiang River

Fhk A2 X-1 X-2 X-3 X4 X5
Jiti F&f5F Acipenser schenckii ( Brandt) S,0 + +

5 Huso dauricus ( Georgi) S,0 +
H AL 8848 Lampetra japonica (Martens) M,DF +

*E G-EHEES Lampetra reissneri ( Dybowski) S,DF +

* EMN s 1 Hypomesus transpacificus nipponensis ( Mcallister) S,DF +

* WiH A Hypomesus olidus (Pallas) S,DF +

*EREW Carassius auratus gibelio (Bloch) S,0 + + + + +
YN ichEY Pseudaspius leptocephalus ( Pallas) S,0 + +

“HE[fa% ] Phoxinus phexinus ( Linnaeus) S,0 + + +
*WI[ 1% ] Phoxinus percnurus (Pallas) S,0 +
*PIIG[ % ] Phoxinus iagowskii ( Dybowski) S,0 +

* FRALMRE Sarcocheilichthys lacustris ( Dybowsky) S,0 + + + +
* YL ERHR Sarcocheilichthys czerskii ( Berg) S,0 + + + + +
B[ 15 ] Hemibarbus maculatus ( Bleeker) S,0 + + + +
J&[ f ] Hemibarbus labeo (Pallas) S,0 +

MRS M Leucicus waleckii ( Dybowski) S,0 + +

* Ih (746, Opsarichthys bidens ( Giinther) S,0 + +

* MYy T 45585 Rhoeus seniceus (Pallas) S,0 + + +

* WA Rutilus rutilus lacustris (Pallas) S,0 -
*ERH Xenocypris argentea ( Gunther) S,0 + + + + +
* 2B Paraleucogobio strigatus ( Regan) S,0 + + + + +
* MY Acheilognathus chankaensis ( Dybowski) S,G + + + + +
* %% Hemiculter leucisculus ( Basilewsky) S,0 + + + +
* DU EG#% Hemiculter bleekeri bleekeri ( Warpachowsky ) S,0 +
* WEAEAT Abbotrtina rivularis ( Basilewsky) S,0 + + +
* FM Pseudorasbora parva (Temminck et Schlegel ) S,0 + + + + +
* YA Gobio tenuicorpus ( Mori) S,0 + + +

* B ARS Gobio soldatovi (Bery) S,0 + + +

* R E M Gobio cynocephalus ( Dybowski) S,0 +

* W) Saurogobio dabryi ( Bleeker) S,0 + + + +
* R Squalidus argentatus (Sauvage et Dabry) S,0 +

* MYV Squalidus chankaensis ( Dybowski) S,0 +
fi% Hypophthalmichthts molitrix ( Cuvie et Valenciennes) S,DF + + +
FAEBERIVP B Parabotia fasciata (Dabry) S,0 + + +
* BT AEIK Cobitis lutheri (Rendahl) S,0 + + + +
* ARk Misgurnus bipartitus ( Sauvage et Dabry) S,0 + +
* AP VTR Misgurnus moloity ( Dybowski) S,0 + + +
* 5 IRHYEEE Perceottus glehni ( Dybowski) S,P + ¥ ¥
5% Siniperca chuatsi ( Basilewsky) S,P +

* W W R4 Cienogobius cliffordpopei ( Nichols) S,0 + + +

* ¥R A Crenogobius brunneus (Temminck et Schlegel ) S,0 +

“FE[fa4h] Hypseleotris swinhonis ( Giinther) S,P +

fifi Silurus asotus ( Linnaeus) S,P + +

* PR R Pelteobagrus nitidus ( Sauvage et Dabry) S,p + + + + +
EFRUEE Pseudobagrus ussuriensis ( Dybowski ) S,P + +

* YN Leiocassis argentivittatus ( Regan) S,0 + + + +
VL85 Lota lata (Linnaeus) S,P +

MU ST EfEMEMZE; “PT WAL “O"AEYE; “DFTEE AL+ RN LE M FORISE R R < N2
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Table 2 Distribution of body length and body weight of dominant fishes in the middle of Heilongjiang River
% IRI R (em) K (g)
Ju SR bR i 22 U Fl FHIE bR
X YL 7 Acheilognathus chankaensis 88949 61. 86 ~80. 98 68. 58+6. 65 2.65~7.15 4.27+1.41
( Dybowski)
J6 PR B B Pelteobagrus nitidus 48389 13. 80 ~206. 45 136.13£28. 15 5.80 ~116.50 25.68+15.72
(Sauvage et Dabry)
2 #i {0 Pseudorasbora parva (Tem- 26420 26.51 ~97.36 70. 46+18. 04 0.10 ~9.40 3.73%2.55
minck et Schlegel)
Y\ W i Leiocassis argentivittatus 24169 46.69 ~69.72 53.37+4. 67 0.3~2.8 1.29+0. 67
(Regan)
AR Xenocypris argentea (Gunther) 18457 81.90 ~197. 68 125.56+38. 83 9.00 ~204. 31 27.33+24.72
Bl A i) Paraleucogobio striga- 16507 59.61 ~93.68 74.40+8. 42 1.61 ~7.17 3.40+1.38
tus (Regan)
fifi Silurus asotus ( Linnaeus) 11179 91. 60 ~337. 86 267.62+45. 14 55.80 ~388. 34 112.19+47.53
B[ 1% ] Phoxinus phexinus (Lin- 4785 50. 68 ~108. 98 80.97+14. 70 2.20 ~21.30 8.16+4.34
naeus )
A Gobio soldatovi (Bery) 2349 44.67 ~152. 34 87. 62+23. 66 2.23 ~35.96 7.0525. 95
75 db ) Sarcocheilichthys lacustris 1934 60. 55 ~119.26 93.34+12.20 1.86 ~22. 10 10.41+4.73

( Dybowsky)

AR HUFHAAE X-5 Wi A3 A &, i 42 A an

IAE X1 Wit A B AR e s i Pt fifs FR

il X-3 X4 X-5 Wi &R 5 A W R # (£ 3)
TEACSR R YUY IR s, W8 K T

R3 BRIPHEREEEASELXREFEM(HT10 AI)

Table 3 Composition of dominant fish species in different sections in the middle of Heilongjiang River

A (R AN AR N LR TS e R A
(1) 3. 60% , PLiFpBRas s, HAlFp 235 4 /N £
2 HOPE R BN T 30 g, fifSE 4 A S 112,19
g, HOB AN 7 ) R 4. 23% (£ 2)

LS Wikl N%  We o IRT || fi2 Wil N% W% IRI
PeBL X-l 330 3.0 6429 || ALBIE X-1 370 18.8 231727
Acheilognathus chankaensis ( Dybowski) X2 Paraleucogobio strigaius (Regan) X2 9.1 5.2 2838.3
X-3 0.7 1.4 95.8 X-3 8.5 21.6  18438.8
X4 X4 14.8 10.3  15209.1
X5 621 71.5 444005.8 X-5 9.6  23.8 22858.1
piRe3 e ki X-1 2.4 10.6 865.8 || i Silurus asotus (Linnaeus) X-1
Pelteobagrus nitidus ( Sauvage et Dabry) X2 417 46.8 155994.8 X2 45.5 60.3  54816.0
X3 399 15.9 38052.9 X-3 0.2 8.9 40.4
X4 3.1 9.0 33256.3 X4 0.7 15.8  1040.2
X5 253 5.4 13773.3 X-5
AR X-1 36.2 352 127316.3 || K[ f4% ] Phoxinus Phexinus (Linnaeus) X-1 298 119 237042
Pseudorasbora parva X2 9.1 0.3 63.4 X2
(Temminck et Schlegel ) X3 9.7 1.1 654.6 X3 0.1 0.0 0.1
X4 9.9 5.4 3980.9 X4
X-5 0.9 1.8 82.3 X-5 0.6 7.1 218.5
Yt X-1 4.3 2.7 383.2 || WAL Gobio soldatovi (Bery) X-1 2.7 135 97517
Leiocassis argentivitiatus ( Regan) X2 X2
X3 586 7.2 33711.0 X-3 2.6 1.8 379.9
X4 56.1 5.3 7394.7 X4 15.4 2.1  1613.3
X-5 18.0  58.8 79356.6 X-5
AL Xenocypris argentea ( Gunther) X-1 0.5 3.2 54.1 || ZRduhiy X-1
X2 9.1 4.9 2688.1 || Sarcocheilichthys lacustris X2 25.0 18.9  9471.8
X-3 19.3  40.5 78226.2 || (Dybowsky) X-3 0.4 3.1 105.6
X4 7.0  25.6 8919.6 X4 1.3 1.0 67.8
X-5 1.8 136 2396.1 X-5 0.5 2.2 24.5
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FRifEAT R 05 220, Hoh Z R HR 5 1y ] 22
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SIRERREC Ty T AR 25 5 (P<0.01) o X
BT T 119 8 28 A ) 2R R BIORD B e YT H e R A
FHATHCR 0, D H' J Ty ’?%ﬂf‘l
THHRBEMELR H, SHEAMBA LD
IEFX(FS) .
2.6 ZEAARIPEREEL

- W T A BE 1) JES J2 £ 28 Sgrensen Fl Jaccard
FARIPERE B EHARLI (R 6) . IR & W
E%ﬁiﬁiﬁ%ﬁ%ﬁﬁﬁ,ﬂﬁﬁhﬁ X-1 Fl
X-3 X-1 1 X-5 FIAHIME S & , Sprensen AHLIPETS S
435020 0.71.0. 69, Jaccard FHAITEFE £553 5128 0. 55
0.53; X-1 Al X2, X2 Hl X4 #4941 ol P 5 A%,
Sgrensen A L1 4 £ 53531 0. 50 .0. 43, Jaccard £

x4 BERIHHEARFEMEREY SR
Table 4 Diversity index of fish community in different sec-
tions of Heilongjiang River

Wr e D Hy' Hy' N Jv'

X-1 2.17£0.47 1.87+0.35 1.66+0.28 0.78+0.08 0.70+0.07
X-2 1.64£0. 11  0.91+0.30 1.24+0.21 0.79+0.19 1.20+0.11
X-3 2.05£0.54 0.42+£0.07 1.17+0.31 0.58+0.08 1.60+0.35
X4 2.65£0.26  0.83+£0.20 2.26+0.53 0.79+0.17  2.16+0.42
X-5 2.06+0.50 0.54+0.20 1.45+0.44 0.65+0.16 1.78+0.51

x5 SHERBSHEEFZEBBERE
Table 5 Relationship between diversity index and environ-
mental factors

Bzt D Hy' Hy' N Jv'
B 0. 100 0.133 0.482 0.383 -0. 400
4% a -0.740  -0.678  -0.186  -0.297 -0.256

EEASE NH, N 0. 080 0.129 0.935*  0.355 -0.789
WHFRZ NO,™-N  -0.100  -0.083 0.002  -0.181 -0.081

MA TN 0.034 0.088 0.922*  0.332 -0. 801
M TP -0.410  -0.600  -0.240  -0.291 0.230
COD 0. 656 0.600  -0.341 -0. 096 0.750
BOD 0.016 0.088  -0.049 0.195 0. 064
* P<0.05,

x6 BRITHIFESETEBEREYFEE

Table 6 Similarity of species composition between micro-
habitats of different sections in the middle of Heilongjiang
River

X-1 X-2 X-3 X4 X-5
X-1 1
X-2 0.50/0. 33 1
X-3 0.71/0.55 0.58/0.41 1
X4 0.65/0.53 0.43/0.27 0.60/0.43 1

X-5 0.69/0.53 0.50/0.34 0.60/0.43 0.67/0.50 1

/ B A Serensen 850,/ T HHE A Jaccard $84%,
IR E 3 0.33.0.27, BUEKKE, BT 4%
W T 2R R R ZE R Y R A IR, xR
1%

3 4 it

AR PR VAR 2 (TR BE R, 1995 ) i R, 2
e A 025 80 A, HE T 9 H 17 ﬂ,,ﬁ\*,
+E A 76, AR AUZE 4 Fl 43 B R 8 Aristichthys
nobilis ( Richardson ) . {§] #L ## 0] &% Perca fluviatilis
( Linnaeus ) FI#R 87 Stizostedion luciperca ( Linnaeus) ,
HR R0 60 A, Horh 250280 59 M Aok
1Tl R, AR AR AR (5 IR
ffﬂ?ﬁ“%?éﬂﬁ 58.75% , X LEFP A P AT B 8% £ A DL

BASE 4 B R A K LA 2R N IZ R IR A
I_J/E:E’J FEA b B B bR R VT A T, R4
H 7S S0 68 R 7R G -1 S 68 1 A f2 R0 B £, 0 B R
VL AETE X 2 FPiifE a2 2 A =B g, 7R b
e, | B A5 T R 3 it [ 4y | 7 W]V R A
B4 £ BT LEAF Ok B e VA8 HY 1 FEBOI TAF
B — SO R it LB A AR RS 2] T — S R
HEf AR i RGE U7 R B, I JLAF it TG AR A
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