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Abstract. Reservoir operation resulting from river damming has altered the flow regimes of the river sections of reservoirs, inducing
profound impacts on the spatiotemporal distribution of the early resources of fish species that spawn drifting eggs ( FSDE) in the riv-
er sections of reservoirs. During the period of low water-level operation stage of the reservoir, the river section with flowing-water
habitats is an important spawning river section compared those other sections of the reservoir. Fully understanding the status of early
resource of FSDE and their response to hydrological and thermal characteristics in a reservoir’s middle and tail reaches is of great

significance for the restoration and promotion the scale of early resource. This paper intended to reveal the inter-annual variation in
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the species composition of eggs and larvae collected, as well as the spawning scale and distribution of fish spawning grounds in the
middle and tail reaches of the Three Gorges Reservoir (TGR) , through the daily sampling for eggs and larvae being conducted at
the Fuling section from May to July in 2017-2020. The random forest model was further performed to clarify the relationships be-
tween the variations in the daily spawning scales and the hydrological, thermal patterns and process conditions, aiming to identify
the key hydrological and thermal factors affecting the variations of spawning scales of different species. The results showed that: 1)
21 species of eggs were collected, including 3 species of fish eggs that endemic to the upper reaches of the Yangtze River, and the
amounts of eggs of 6 fish species, including Rhinogobio cylindricus, Chanodichthys mongolicus, and Hemiculter bleekeri, etc., were
dominant, which accounted for 88.76% of total number of eggs collected. 2) The scale of fish eggs each year was 83.04x10% ind.
14.29%10% ind., 20.43x10% ind., and 22.83x10% ind., respectively. 3) There were 6 main spawning grounds distributed in the
upstream of Fuling sampling site in the TGR, where is an important spawning place for endemic fish species (e.g. R. cylindricus,
R. veniralis, and Leptobotia elongata) in the upper reaches of the Yangtze River. 4) The daily spawning scales were mainly affected
by the amounts of transparency and flow discharge during spawning, as well as flow or water level rising rate and accumulated water
temperature before spawning, and the key hydrological and thermal factors that affect the natural reproduction were different among
different species. This research provides data support for the implementation of fish resource protection measures, especially ecolog-
ical regulation measures, in the TGR.

Keywords ; Three Gorges Reservoir;fish early resource; spawning scale; spawning ground; biotic-abiotic relationship; random for-
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Fig.1 The main species composition of fish eggs collected from the Fuling sampling site from

May to July in 2017-2020 and the proportions of their numbers of eggs account for the total

number of fish eggs collected during the 4-year sampling period(a) ,

as well as the

inter-annual changes in the number proportions of eggs of different species (b)
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Fig.2 Distribution of daily spawning scale at Fuling sampling site from May to July in 2017-2020

(the signs black fork and red triangle marks represent outlier and average values, respectively,

and the three horizontal lines in the box from up to down represent 75% quantile,

median and 25% quantile, respectively) (a); Proportions of spawning scales of

main fish species account for total spawning scale in each year (b)
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spawning grounds in each year accounts for the total spawning scale in each year during 2017-2020
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Attached Tab.l The cross-section adjustment coefficients obtained by the cross-section sampling experiments in
different sampling years

A 56 H W Ry &I
2016 5H22H 0.78 T g
2017 5H24H 0.81

6H10H 0.65

6H18H 0.88
2018 57250 0.72

6 A23H 0.78
2019 5A19H 0.91

6 A24H 0.71
2020 6 H20H 0.82
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Attached Tab.ll Species composition of fish eggs and larvae collected from the Fuling sampling site
from May to July in 2017-2020

H #t LID @RS T4 oy fFAES B St
EF A R} IR Neosalanx taihuensis +
i % H st rh AL Botia superciliaris + RGN
TETE Bl VD ik Parabotia fasciata + + BRI GR
K gt Leptobotia elongata + TR R
Ve ik Misgurnus anguillicaudatus +
IR} il Ctenopharyngodon idellus + TR AR
R R it Squaliobarbus curriculus + e R
ik Elopichthys bambusa + e R
LR Xenocypris argentea + e R
o Rt Xenocypris davidi +
ALt Pseudobrama simoni + SRR O
ik Aristichthys nobilis + + bR
% Hypophthalmichthys molitrix + + SRR O
T A B Rhodeus ocellatus +
SR Pseudolaubuca engraulis +
# Hemiculter leucisculus +
TR Hemiculter bleekeri + + RN
SRR i Culter alburnus + R OE
25 7 fif] Chanodichthys mongolicus + TR R
[ NP | Culter oxycephaloides + TR R
i Parabramis pekinensis + B OR

Fpf Pseudorasbora parva +




H Bt TRl 4 ETRES myy ffAEfs B St
RAE R Sarcocheilichthys nigripinnis +
R Squalidus argentatus + RN
Hil Coreius heterodon + IR B
Wy fifi Rhinogobio typus + + SR
[ iy oy i Rhinogobio cylindricus + pER A
KWy fif] Rhinogobio ventralis + R R
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