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Fig.1 Map of the sampling section in Fujin section
of the lower Songhua River
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Tab. 1 Fish species composition of eggs and larvae in Fujin section of the lower Songhua River from 2016 to 2018

2016 2017 2018
1B egg fF£1 larva faol egg ff44 larva fahl egg {144 larva
[
FIZR species Bk wsyi RO mae RO g RO s BOE @ RO b
A /% A /% A % Iia 1% A /% I %

number percentage number percentage number percentage number percentage number percentage number percentage

#RJZ H Cypriniformes
%}l Cyprinidae
*2% Hemiculter leucisculus

D

Hemiculter bleekeri bleekeri
*HUWERN Culter alburnus
HREH Xenocypris argentea
*fif. Hypophthalmichthts molitrix
*fif% Elopichthys bambusa

F it Pseudorasbora parva
3 1 fify

Ladislavia taczanowskii
J&f# Hemibarbus labeo
1685 Hemibarbus maculatus
044 Opsarichthys bidens
*ZEW)fih) Rostrogobio amurensis
*HRA Squalidus argentatus
LA Abbotrtina rivularis
*WE i) Saurogobio dabryi
## Cyprinus carpio

R Carassius auratus gibelio

* AR A fif

Paraleucogobio strigatus

ML hi
Acheilognathus chankaensis

PN
Acheilognathus macrpterus

1515 77.57

3 0.15
6 0.31
6 0.31
6 0.31

5.38
- 1.54

4374

18
135

207
162
18
504

198

53.06

0.22
1.64

2.51
1.97
0.22
6.11

2.40

- - - - 9 026 - -
2568 7230 7840  60.79 1998 5858 5858  57.22
120 338 96 074 63 185 58 0.57
- - 160 1.24 - - 116 1.13
48 135 - - 18 053 - _
96 2.70 - - 54 1.58 - _
- - 384 298 36 106 348 340
- - - - 11 032 - -
48 1.35 - - - - - -
24 0.68 - - - - - -
24 0.68 - - 43 126 - -
- - - - 315 9.23 - -
48 1.35 - - 306 8.97 - -
- - 1376 1067 - - 638 623
120 338 288 223 36 106 348 3.40
48 135 - - 18 053 - -
- - 768  5.96 - - 812 7.93
- - - - - - 32 031
72 203 64 050 54 158 116 1.13
24 0.68 - - 18 053 - -

(f¥%4E to be continued)
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(#:% 1 Tab.1 continued)

2016 2017 2018
il egg ff£1 larva G egg ff1i larva 5 egg fffi larva
2k species o ) o e ) P ) — o )
B mow B0 moaw B maw BE maw B man B o
i 1% i 1% I 1% R 1% A 1% i 1%
number percentage number percentage number percentage number percentage number percentage number percentage
MW IT 5% Rhoeus seniceus  — — 288 3.49 - - 512 3.97 - — 348 3.40
pReln - - - - - - - - 18 0.53 - -
Sarcocheilichthys lacustris
*7% FC Bk fi 240 12.29 99 1.20 - - 480 3.72 288 8.44 793 6.77
Gobiobotia pappenheimi
B Fl Cobitidae
ALBERIVPK Parabotia fasciata 6 0.29 - - 240 6.76 - - 54 1.58 - -
BIILAESK Cobitis lutheri  — - 405 491 - - - - - - - -

52 B Siluriformes
#% Bagridae
pine e kil - - 108 1.31 - - 672 5.21 54 1.58 580  5.67

Pelteobagrus nitidus

fii Bl Siluridae

fili Silurus asotus - - 648 7.86 24 0.68 160 1.24 18 0.53 203 1.98
#59% H Perciformes
#5F} Serranidae

*#% Siniperca chuatsi - - - - - - 96 0.74 - - 87 0.85
YEEEEL Eleotridae

ERASIEY Perccottus glehnii 3 0.15 - - 48 1.35 - - - - - -
IR R %} Gobiidae

W TG ) IR 8 - - 792 9.61 - - - - - - - -
Rhinogobius cliffordpopei

T HRFR T B R PR LB £ 2

Note: * represents the fishes laying drifting eggs and floating eggs.

22 &, FEEEHNZTENREHE }1(60.46+83.10) ind/100 m®, % /&5 5 B L IAE 6 J

2016 AEVEAWIE], 0 0) A 9%B R (4043« 26 H, 4 293.29 ind/100 m®; I 6 U770 &5,
76.21) ind/100 m’, FxFEHEHBME H22H, F  ilfE6 A 15SH,. 6 H19H, 6 H21H, 6 A
358.02 ind/100 m’; HFL 5 =B Els, e e 23 H. 61 25—26H. 6 29% 73 H, F
HBH.6HISH. 6 H17—18H .6 H22 H. ¥ % E 444 169.53 ind/100 m’ . 189.74 ind/
6 A 29 H, V%54 141.67 ind/100 m® 100 m®, 242.58ind/100 m®. 204.24 ind/ 100 m®.
77.62 ind/100 m®. 204.78 ind/100 m®. 358.02ind/  253.17 ind/100 m’. 166.68 ind/100 m® (I& 2). M 3
100 m’, 60.49 ind/100 m® (& 2), 2017 4EMAW  4FEALERE, Mg &AEfE 6 AhazE 7
], £f 50 1o 4 %5 BE H(66.43+£101.91) ind/100 m®, A,

B HMAE 7 A 10 H, 4 395.54 ind/100 m’; 2016 AT 7Y% 8 (7.10+8.86) ind/
WL S R E I, A altE 6 H 13 H . 6 J1 25— 100 m’, 6 H 29 H# &, 9 27.88 ind/100 m’;

26 H.6 H28—29H . 7H1H.7H10—11H,F 6H28—29H.7H 10—15H.7H 17 H—19
PIREE Ay 9Ih 126.21 ind/100 m® . 167.22 ind/100 m” . H B 2 i i, P X% B2 535 9.10 ind/
142.75 ind/100 m®. 70.37 ind/100 m®. 387.13ind/ 100 m*.15.78 ind/100 m®. 26.29 ind/100 m* (& 3).
100 m® (&1 2).2018 4E A WIH], O 2017 4EAF P % R(13.65+21.17) ind/100 m’,
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Fig. 2 Daily variation of eggs densities in Fujin section of the lower Songhua River from 2016 to 2018
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Fig. 3 Daily variation of larvae densities in Fujin section of the lower Songhua River from 2016 to 2018
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Tab. 2 Spawing ground distribution of fishes producing drifting eggs and floating eggs in the reach
from Fujin section to Huachuan section of the lower Songhua River from 2016 to 2018

PP (x10%) number

4 BT 2 EE =7 5
spawning ground  distance to Fujin year s s e
Hypophthalmichthts molitrix ~ Culter alburnus Elopichthys bambusa
e 1] B v n y 11 66.7-78.7 2016 0.03 0.01 0.03 0.07
EX A E 2017 0.09 0.22 0.18 0.49
2018 0.05 0.18 0.10 0.33
HE | B g b 83.5-114 2016 0.01 0.01 0.01 0.03
PRI B 2017 0.78 0.31 0.63 1.72
2018 0.03 0.01 0.02 0.06
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Fig. 4

Daily variation of environmental variables in Fujin section of the lower Songhua River from 2016 to 2018
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BHEE . FRife . IR R A B AN [R) AR Ay
1) H 2Bk 22 5 (3 3), EPREI& IR 25 B E
(P<0.05).,

VIBRHEE | KL BRI aE . KR A A i

AR, RO . fiE . EMEED . A H S5 pp
L2 o W AR i, RDA PIHEF (B 5) 8w, Xt
7O H Y ORI R W K IR R R i
B . AR KR . DR ORI 2% B 5 15
J 5 2 A O (P<0.05), fif | S fif) R A B VO 0
5K IEAAR R 2 35 A0 5%(P<0.05),

&3 2016—2018 FERILRANBHZEESKXMFEEFHETL
Tab. 3 Average of hydrological factors, environment factors and egg density in Fujin section of the

lower Songhua River from 2016 to 2018 x+SD
K- factor % year P
2016 2017 2018

6.7 %% ¥ /(ind/100 m®) density of eggs 40.43+76.21 66.43£101.91 60.46+83.10 0.28
12 ¥ & /(m’/s) water discharge 3616.03+1194.08 2171.90+2046.35 2179.13+510.48 0.00
KA /m water level 74.76+1.21 74.20+0.43 74.76+1.21 0.00
% B & /cm transparency 20.81+5.11 25.71+6.96 26.51+1.78 0.00
i 13 /(m?/s) velocity 0.99+0.10 0.85+0.14 0.83+0.03 0.00
JK i/ °C water temperature 21.9442.52 21.80+1.80 22.55+£2.16 0.00

H: P<0.05 AN AEPR ] 22 5 3

Note: P<0.05 indicates significant difference among different years.

0.6 F

IKAV water level

Wk velocity

| D1 G 4%& Hemiculter bleekeri Tkt water discharge

| WA ¥ transparency

{8 Elopichthys bambusq

% Hypophthalmichthts molitrix

JKIE water temperature

-0.8 b 1 1 1 1
-1.0 1.0

K5 2016—2018 4EANETL T Ui S il Br s
7R S5 EFREE IR T RDA HEFF

Fig. 5 RDA biplot of spawning and environmental variables
in Fujin section of the lower Songhua River from 2016 to 2018
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Status of early fish resourcesin the Fujin section of the lower Songhua
River
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Abstract: A survey of early fish resources in the Fujin section of the lower Songhua River was carried out to know
about the status of early fish resources and the location of spawning grounds from June to July in 2016—2018. A

total of 8916 eggs and 31232 larvae were collected. A total of 33 species belonging to 7 families and 3 orders were
identified by morphological and molecular biological methods. Among them, 12 fish species produced drifting
eggs and floating eggs. The estimated abundance of fish eggs flowed through the Fujin section was 85.58x10® eggs,
57.43x10° eggs and 60.51x10% eggs from 2016 to 2018, respectively. The dominant species were Hemiculter
bleekeri bleekeri, Gobiobotia pappenheim and Saurogobio dabryi, and the abundance of fish eggs was 143.35x10°
eggs, 15.62x10% eggs and 7.19x10® eggs during the surveys, respectively. The spawning amount of these three
dominant fishes accounted for 64.56% of the total spawning amount. The abundance of fish eggs of drifting egg
fishes Hypophthalmichthys molitrix and Culter alburnus, and floating egg fishes Elopichthys bambusa and
Siniperca chuatsi was 1.36x10° eggs, 3.19x10* eggs, 2.77x10° eggs and 0.32x10° eggs, respectively. According to
the analysis of the developmental period and flow rate, the spawning grounds of Hypophthalmichthys molitrix
originated from the Dulu River estuary to the Dailiangzi River in Huachuan County and from Suwopeng to the
Zhonghe Village section. Redundancy analysis results showed that the drifting density of Hemiculter bleekeri
bleekeri eggs was significantly correlated with transparency and that of Hypophthalmichthys molitrix, Culter al-
burnus, and Elopichthys bambusa was significantly correlated with water temperature and flow. In order to more
effectively protect the fish resources of the lower Songhua River, it was recommended to increase the releasing
number of fishes such as Ctenopharpharyngodon idellus, Mylopharyngodon piceus (Richardscn), Megalobrama
skolkoui (Dybowski) and Culter mongolicus mongolicus (Basilewsky); establish a comprehensive prevention and
control system for soil erosion in the Songhua River Basin to reduce the impact of soil erosion and water pollution
on fish habitats; develop aquatic biodiversity observation, early warning, and evaluation systems to monitor key
areas and key populations. Based on the scientific research and judgment of the monitoring results, we should ad-
just and optimize the Songhua River aquatic life protection measures.
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