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Fig. 1 Daily change of water temperature during the spawning window period of Acipenser sinensis Gray
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Fig. 2 Daily change of water flow during the spawning window period of Acipenser sinensis Gray
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Fig. 3  Fish target of acoustic survey near the Gezhouba Dam
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Tab.1 Bigfish target signal of acoustic survey

H # FEHRESHE B KHBESHE 4K /em VA=

date mean TS max TS total length location
2016-11-25 —-25.65 -15.14 364.4 N NNA TR % 50 m 50 m downstream of Gezhouba Dam
2016-11-06 —20.06 -17.14 286.5 A5 30 B in the middle of the Yanzhiba reach
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Fig. 4 Acipenser sinensis’s eggs were taken by Pelteobagrus
vachelli in the Gezhouba Dam
Gray round pellets in red circle are Chinese sturgeon eggs.
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Tab. 2 Number and location of Chinese sturgeon eggs adhering to the substrate

M it Bz 66 RS B3 437 A5 location of Chinese sturgeon eggs adhering to the substrate R Ok A =
date 1L latitude 72 longitude T dhering t the subserate -
11 724 H 30°44'14.91"N 111°16'0.76"E 2
11 724 H 30°44'14.38"N 111°16'11.12"E 4
11H25H 30°44'13.42"N 111°16'5.68"E 3
11 726 H 30°44'14.46"N 111°16'9.97"E 5
11 726 H 30°44'5.70"N 111°16'7.32"E 1
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Fig. 5 Fertilized eggs of Acipenser sinensis
adhering to the substrate (red circle)
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Fig. 6 Agarose gel electrophoresis of two
genome extraction methods
1: QlAamp DNA Micro Kit; 2: alkaline lysis method; 3: posi-
tive control (genome of template of Acipenser sinensis in PCR).

IR W K R, SR DO LS B A AR A R
I BEMLIE, SR £ 01 SR 4R Ak B AR Y rp AR A
PP AR R IIR 22, TR A Y8 A o i A 5
FR B R ATAG 5 E AR B8 25 P8 I A5 S
FEOR RS R A, A R S 5 B G AR ]
Wi TE 5 RBULR, MKIR AR 34 o p= B i
AR AR SR B RN AE 200 JTRILLTR o
32 HMPEtIEALENERERMRIPIR

B T HLR R R D A, A AR Y 7
WK A AE B A A . — /K 5 3 /K Hi(1983—2003
4F), SRS 1.7 bk, =Wk KIIE](2004—
2012 4F), 4R EA BTN R 1.1 bk, 2013
AR BN, 2014 AF BRI R A AR AR, 2015 AFESR
BB LA, 2016 AFAEEMINT KA /NI A 5K

FEOE 7 BRI A B AR Ak R B AR B AR
B W BT bR S AR M, X el e B AR T g
SRR —Fh i 2 PECP AR N i 2 B
BB iR BHE N R AR Z, BN K
TRAE P AR SR A s E N R, i
Hb, AR SRR TR RN . O LR A BB
S PR ATR CTPT SR TR | Y /K Tk B e ) Yl ARG
JBT W R Sk W R K AR G SR ) A 2 R )
e AR B EE RN . BT, X R
IFRA S RABOERR, ThAeEG B RFIEE IR I IR
PR IR

J T AR R AR, 2016 4R A RALFIE &
v & A T AR R BRI )(2016—2030),
e T LS AN TG BE O L A L b A B
16 53 1 55 R ARG B S5 2 T AR R 1
B AT 7 T 7 1 B4 B I R AR SRR 1Y
A FEROR, EIEIE IR AR B R A
PE R ORI AR AR ) 5 A5 By T N s
K TR Ais . 4210550 v A A7 2 R0 i
OB R R IR ) | E R SRR i ==L Y S RERUS
TRAP X N7 B R LR P, e B0 17 R
JRIT K SC Ao BLAk, BT ks sl A i AR 6
H SR R 1 7K SC R R A, A2 A gl b
FHNEZ T ),

B M B KT A KR RS IA
AKIAE AT 8, b BAF R KL EWHR
PSR A FEAFREANIRKIEE
AR BIH. BREALT RN AM
3 THe, —3F R B

5% 0 Hk:

[1] Wei Q W, Chen X H, Yang D G, et al. Variations in spawn-
ing stock structure of Acipenser sinensis within 24 years
since damming of Gezhouba Dam[J]. Journal of Fishery
Sciences of China, 2005, 12(4): 452-457. [fGEfH, FRANLE,
HEE, 5. IR 24 ARk A SRR LR 1Y
AR, R EUKFERRE, 2005, 12(4): 452-457.]

[2] WuJ M, Wang C Y, Zhang H, et al. Drastic decline in
spawning activity of Chinese sturgeon Acipenser sinensis

Gray 1835 in the remaining spawning ground of the Yangtze



430 [ K R 2 %24 %5

River since the construction of hydrodams[J]. J Appl Ich- geon (Acipenser sinensis Gray) with its stock assessment[D].

thyol, 2015, 31: 839-842. Wuhan: Graduate School of Chinese Academy of Science,
[3] LiJY, Zhang H, Lin D Q, et al. Spatiotemporal distribution 2003. [faffh. HAest BE AT N A A2k 5 R IR AR [D].

and assemblages of fishes below the lowermost dam in pro- W EREE BT A B, 2003.]

tected reach in the Yangtze River Main Stream: Implications [8] Zhang D W, Wang J, Zhou C, et al. Zebrafish akt2 is essen-

for River Management[J]. BioMed Res Int, 2016, 2016: 4290793. tial for survival, growth, bone development, and glucose
[4] Zhang H, Wang C Y, Yang D G, et al. Spatial distribution homeostasis[J]. Mechan Dev, 2017: 42-52.

and habitat choice of adult Chinese sturgeon (Acipenser [91 Brown J R, Beckenbach A T, Smith M J. Intraspecific DNA

sinensis Gray, 1835) downstream of Gezhouba Dam, Yang- sequence variation of the mitochondrial control region of

tze River, China[J]. J Appl Ichthyol, 2014, 30: 1483-1491. white sturgeon (Acipenser transmontanus)[J]. Mol Biol Evol,
[5] YuGL, LiulJ, XuY G, et al. Estimation abundance of ben- 1993, 10(2): 326-341.

thonic fishes preying on eggs of Chinese sturgeon in reach [10] Hebert P D N, Cywinska A, Ball S L, et al. Biological identi-

below the Gezhouba Dam in the Yangtze River{J]. Acta Hy- fications through DNA barcodes[J]. Proc Roy Soc B, 2003,

drobiologica Sinica, 2002, 26(2): 591-599. [ELh=:, X4, 270(1512): 313-321.

VRZEEF, &2 BRI B b AR - IR i B U A 2R TR [11] Zhang H, Yang D G, Wei Q W, et al. Spatial distribution and

BANET]. IKAEAYR, 2002, 26(2): 591-599.] spawning stock estimates for adult Chinese sturgeon
[6] Du H, Wei Q W, Zhang H, et al. Changes of bottom sub- (Acipenser sinensis Gray, 1835) around the only remaining

strate characteristics in spawning ground of chinese sturgeon spawning ground during the trial operation of the newly con-

downstream the Gezhouba Dam from impounding of three structed Three Gorges Project in the Yangtze River, China[J].

gorge reservoir[J]. Acta Ecologica Sinica, 2015, 35(9): J Appl Ichthyol, 2013, 29: 1436-1440.

3124-3131. [Fhih, fGEME, 00, 2. =IE KLk EM [12] Zhang H, Wu J M, Wang C Y, et al. River temperature

HIUF FR AR 7= BR8] PR B AE A8 AR [J]. AR A 243), 2015, variations and potential effects on fish in a typical Yangtze

35(9): 3124-3131.] River reach: implications for management[J]. Appl Ecol En-
[71 Wei Q W. Reproductive behavioral ecology of Chinese stur- viron Res, 2016, 14(4): 553-567.

From continuous to occasional: Small-scale natural reproduction of
Chinese sturgeon occur ed in the Gezhouba spawning ground, Yichang,
China
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Abstract: The critically endangered Chinese sturgeon (Acipenser sinensis Gray), a large anadromous fish, is
strictly protected in Chinese waters, where it is deemed to be a national treasure. Mature individuals enter the
Yangtze River estuary from July to August, before entering their spawning ground the following year from Octo-
ber to November. Historically, sturgeon spawned in the upper reaches of the Yangtze and lower reaches of the
Jinsha Rivers, but construction of Gezhouba Dam (the first dam in the Yangtze mainstream) blocked this migratory
route. A relatively stable spawning ground has since developed below this dam. From 1982, the Yangtze River
Fisheries Research Institute has conducted annual monitoring of natural breeding of sturgeon within the newly
formed spawning ground. Between 1982 and 2013, sturgeon spawned annually, though both fecundity and fre-
quency of reproduction declined. Whereas the number of mature fish arriving at the spawning ground annually
exceeded 2 000 individuals in the early 1980 s (near the closure of Gezhouba Dam), it also dropped to fewer than
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100 individuals in recent years. Prior to impoundment of the Three Gorges Reservoir (1984-2003), sturgeon
spawned on average 1.8 times per year, though this decreased to 1.1 times during impoundment (2004—2012). Al-
though controlled propagation and augmentation of sturgeon stocks has been performed from as early as 1983,
both mark-recapture and molecular genetic identification reveal more than 90% of juvenile A. sinensis within the
Yangtze estuary originated from natural reproduction. Thus, it is critical that natural reproduction of the fish may
be maintained in the only knowing spawning ground.

Though there was an apparent interruption in sturgeon spawning between 2013 and 2015 at this only known
spawning ground, we report a resumption of spawning in 2016, during which time 67 egg (or egg membrane) and
22 larval sturgeon were collected by bottom draft-net, and 454 eggs were found in the stomachs of 10 egg-preying
fishes. Underwater camera observations also revealed five sites with fertilized sturgeon eggs adhering to the sub-
stratum. The spawning ground was 300 m downstream of the Dajiang power plant (Gezhouba Dam). Spawning
likely occurred during the early morning of November 24; estimated fecundity was less than two million; water
temperature at the time of spawning was 19.7°C;; and the flow and water level were 6610 m*/s and 39.7 m, respec-
tively.

Recent monitoring indicates the Chinese sturgeon has changed from being a “continuous” to an “accidental”
spawner, and that this is likely to continue. Increased water temperature was probably the main reason for the
failed spawning between 2013 and 2015, as the Three Gorges Reservoir significantly altered water temperature
within the middle reach of the Yangtze River, but other factors, such as navigation, waterway regulation, over-
fishing and environmental pollution, have also reduced environmental quality at the spawning ground and may
have contributed to spawning failures. Without effective environmental management, the natural population of
Chinese sturgeon is at high risk of extinction.

In 2015 the Ministry of Agriculture issued the “Chinese Sturgeon Rescue Action Plan” to protect Chinese
sturgeon, which introduced several in-situ conservation programs, such as artificial restocking, habitat manage-
ment and restoration, and the prohibition of fishing. Artificial restocking of Chinese sturgeon would also be im-
proved by increasing the number and size of released individuals, thereby increasing their survival. In the middle
and lower reaches of the Yangtze River, port, waterway, shipping and other construction projects should be man-
aged to avoid any negative impact on the habitat and migration of Chinese sturgeon. In particular, environmental
protection of Hubei Yichang Chinese Sturgeon Natural Reserve needs strengthening to maintain the hydrological
conditions of spawning grounds. Additionally, improvement and rebuilding of Chinese sturgeon spawning grounds
would facilitate in situ-protection of Chinese sturgeon.
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