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AT, FrNEE I . LIS AR AT HE M 79338 BN 41908 B, U b KK A 65.44%F1 4 34.56%,
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R R U, 2 e SO g e
BOE S MUKFLRAIE 5 PR ZE A R 0 56 & o Hop
KA B A AT FEA A D, SC TR R i
U YN A B A HE fRE SRRl A AT SR LA

FT LIAB A RN I 5, AOF5EE R
KA U 22 DOFT T BT D9 AR U £ 28 B B U5 A
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IV A BEAFAE R 28 73 AR AL, D9 TR i
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1 HESHE

1.1 RERE S s

TERTAE PO N LB i SO A5 e 1A
AW, o AR W IR R R (BE R R 29 50 m)
TE LB 2 500 m)FNdL R (FEIL 2 50 m)
BVCE 3D RAEAEN), Hh6 R, TE& KA

MBRIZ0~1 mREAFHEMA . THA IR 2018 4F 4
H 15 HE20184E 8 H 4 H, BrERES KT
I, SERRRFEL 89 K, TEARAEH, B RAERL
RERIAA— IR, i PR 2 o0 5 AE FE L PR
[FI0 KA, RIS RE R H 1Y 8:00~10:00 am,
SR A I [A)AR R £ 2 B2 A8 A 8% 3~8 min,
1.2 HmAESLE

KA 7 A IR C P Bt A Sl ) AR W T A
Ft ) ttr, WS EEAE50 ) KTk
FA eI IR A O ik APt e RS R
SCHR[18] o R AL T F 2l e KA 9 I (L
1280 cm, MIE2.5m, MH 40 H, fL1£ 0.25 mm),
W5 % B AT AL 25 (K 20 om, EAE 10 cm).
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Fig. 1 The location of sampling sites on fish resources of early life history stages in Xinzhou section of the Yangtze River
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MR R B2 0 A HE 00 850 R D B0 B A 3R T B4
A FHE £ 0 AR X B 2 48 B (index of relative im-
portance, IRI):

IRI=N%*xF%x10000

2, N R IR A HE gl R S8 E
O], PR3 8 A 300 Tr) A A HE £ B A9 A8
s IRTELHAFAE g DL 23 i AR R (IRT=
100), # WLFf(100>IRI=10), /> ILFH(IRI<10) 2%,
14 BREHDH

A PRIMER 5.0 #1758 2543 #7 (cluster analysis)
ik 28 2 4k R E HE ¥ (non-metric multidimen-
sional scaling, MDS)/3 HTAFHE (R 3R (1923 [A] 2 38,
Jri it ANOSIM Xif A [ B SRR I 1) 2 5 . 35 1
HEATAG BG4 i 22 50 (stress) K 36 MDS Z3#r
ZER ML,
1.5 EEFSH

FoKHEEH 75 12 FARIZ 10)FHEG T
PSR BE K - 5 W o AR I, B e XA AE £
JE HEAT HA ST B A3 AT (DCA), 4 48 454 fh 1 6
KB (LGA) B B HET ik o A4l DCA 2558,
AR LR PERE R ) RDA 4387 o 1 T AF-HE £ 32 2
FEREE P~ Z 18] B B8 A7 AEAR R 22 ek, B K
FRRE R, T AR i A 4 ok Y S R ), 42

1o A ) TR AP R T 22 55V, X AT HE £ T B AT
B TR AT 1gOX+ 1D FE 4RO I FLil it 52
R I K56 (Monte-Carlo permutation test, P<0.05)
K i e 2 A H ST AR B AR LA
T 84 1) RDA 434727

2 ZEREHSW

2.1 YFPZE R

AU A R B FHE M 121246 B, %
6 H 8 B} 34 Fh, Hp, RIPCRAEAFHEM 79338 JE,
$IET 6 H 8FL33 Fh, (f SRR Y 65.44%; Jb
DURARATFHEM 41908 8, SRJE T 6 H 8FF33Fh, 5
SR 34.56% . B DUFNILBUIR A 21 B A1HE
VIR R 25 SN K, YO EE B YA g £ (26
Fl), FEAUHE DG (Hemiculter bleekeri). bl
(Pseudobrama simoni)#1% (Hemiculter leucisculus)
S MR IR0 7 0] 43, DA I B £ 2 ) A
B2 (16 ), LU EoE 28 50a b i K
(76.39%)(F 1) Fa I AL IS H 8L 5 Fppe A, 1
PP ER I 7 S T L5351 R 96.92% 11 94.52%;
DUIRE . felf . 2 R0+ B Wy IF J% f4 (Rhinogobius
giurinus)Z I, LI FEA LA, H IRE 5
X 2).

x= 1 FONLERFHESMFERR

Tab.1 Species composition of larvae and juvenile fish in Xinzhou section of the Yangtze River

) #(5 quantity FEEE R
YFh species ;
% south b3 north spawning method
fiiJ2 H Clupeiformes
#2%} Engraulidae J1#5% Coilia nasus 4393 632 FE
W4l H Beloniformes
%A} Hemirhamphidae [&] T i Hyporhamphus intermedius 363 146 DE
i) H Osmeriformes
i faFl Salangidae [%: G 48 W) 4R f21. Sal angi chithys tangkahkeii 37 28 DE
#R H Cypriniformes
iR} Cyprinidae FE4E 1o Abbottina rivularis 6 13 DE
DU G & Hemiculter bleekeri 56403 30923 FE
fify Parabramis pekinensis 162 195 PE
# Hemiculter leucisculus 5517 2690 PE
A Ctenopharyngodon idellus 48 46 PE
7R % Sgualiobarbus curriculus 9 14 PE
KA Culter dabryi 1 4 DE
figk Elopichthys bambusa 15 13 PE
H B4 Pseudolaubuca engraulis 430 1425 PE

(fF%E to be continued)
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(%% 1 Tab. 1 continued)

YFp species HUE quantity Fggﬂjjﬁ
5% south 1LY north spawning method

1t Hemibar bus macul atus 7 4 DE
1E#% Sarcocheilichthys sinensis 21 8 PE
5 FE il Xenocypris davidi 260 254 DE
#ljl Carassius auratus 34 28 DE
fifl Cyprinus carpio 2 - DE
fit Hypophthal michthys molitrix 15 9 PE
4 Pseudorasbora parva 34 15 DE
221l Culter mongolicus 6 20 DE
B ff Pseudolaubuca sinensis 263 181 DE
$WE 4 Culter alburnus 17 54 PE
g #fISaur ogobio dabryi 87 51 PE
{Bliifs Pseudobrama simoni 7993 3344 PE
fi 4 Coreius heterodon - 1 PE
4% 48 Plagiognathops microlepis 132 55 DE
MY6F Acheilognathus chankaensis 3 11 DE
4R Xenocypris argentea 310 328 PE
#R#fSqualidus argentatus 21 14 PE
# Aristichthys nobilis 13 21 PE

B} Cobitidae L3k Leptobotia taeniaps 7 9 PE

i H Perciformes

fif &l Serranidae #§ Siniperca chuatsi 134 138 FE

R % Bl Gobiidae F B W BF 5§ fi Rhinogobius giurinus 2589 1229 DE

fiiJ¥ B Siluriformes

#25} Bagridae 5 Fifh Pelteobaggrus fulvidraco 6 5 DE

TE: PPORZER: YUPEYR(DE), FEIEON(FE), Eiitki0(PE).
Note: Spawning patterns: demersal eggs (DE), floatability eggs (FE), pelagic eggs (PE).

®2 HOMILERFESMRBIPAR

Tab.2 Dominant species composition of larval and juvenile fish in Xinzhou section of the Yangtze River

B south Jti¥ north
si?jits e AHX B ZE 5 (IRT) i AE X B 48 (IRT)
quantity index of relative importance quantity index of relative importance
DI G Z Hemiculter bleekeri 56403 6709.81 30923 7047.15
% Pseudobrama simoni 7993 815.03 3344 600.70
# Hemiculter leucisculus 5517 585.99 2690 454.37
JI% Coilia nasus 4393 460.39 632 94.89
FBEW) I & 11 Rhinogobius giurinus 2589 322.66 1229 286.67
H i B4 Pseudolaubuca engraulis 430 28.01 1425 168.10
[8] T fi% Hyporhamphus intermedius 363 25.70 146 19.18
P fa Pseudolaubuca sinensis 263 20.11 181 16.01
4R Xenocypris argentea 310 18.44 328 4133
#i 2 ] Xenocypris davidi 260 13.62 254 28.60
fif Siniperca chuatsi - - 138 17.39
fify Parabramis pekinensis - - 195 13.07

Rl IRI=100, % WP 100>IRI=10.

Note: Dominant species IRI=100, common species IRI=10.
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221 FHEFEIRBEEE FMILEBAHEMA
F RIS AL 0.60~2001.38 ind/100 m®, -3
FJE N 343.87 ind/100 m®, BIIY . JCIATHE M A2
H ARSI A — 3, BRI 5K A7 Lk i
JECEE, AL BT 3 I AR, R
TESH30H.7HI13HMS A 1H, X HfHEfm
F S35 H 655.30 ind/100 m* .2001.28 ind/100 m’
863.07 ind/100 m’, 7E 5 F 30 HZHi, fFHEfRY
FERAEI N BB 6 AR, fFHE T
B A AT, KRB EiK, T 6 A
12 HF 28 HIBETWARE, FHFEEAR
100 ind/100m*; 7 A 6 HZ 19 HAFHEF 7R
KEFELE T, T 7 H 13 H H B Y
B o VA A £ T2 B AV R o, R AR AR,
HFFEAR AR T AR S K, (HE Rk
_FIZ“E’JE%(S H 1 HZE 4 HIKIK KN 863.07 ind/
100 m*, 388.55 ind/100 m®. 409.81 ind/100 m’
296.13 ind/100 m*)([&l 2).
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Fig. 2 Temporal characteristics of larval and juvenile fish
abundance in Xinzhou section of the Yangtze River

222 FHEFEENTEFE AR SKE
ARG 3.85~23.25 m, H PRI R 3.85~
12.34 m, Jbi¥°N 9.56~23.25 m, 5EiT M 2 AYRAE
SOKIREE/N, 3B AR FE SOKIREER, Bk T
B AR/ N TR, 17 N3 A A4 I T30
VLB Ry m . dbRE, AFHEf )% (99387.72 ind/
100m’ . 24899.99 ind/100m’) i 3 55 T HAh SR kL 5,

Horbr SUPSRABE A7 HE £ 25 FF 55 OB N 7 A2 19
S3* . NI1PRAE S AFAE 8423 (7957.17 ind/100 m* |
8330.59 ind/100 m*) /KA, Hr S3PRAE AT
HMEAF R AR, A5 R SUAFHE f 32 B 5 R K
RIGH A &R (F 3),

[\
[=3
[=3
[=3
(=]

= £ abundance 125
— JK¥ depth
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Fig. 3 Spatial characteristics of larval and juvenile fish and
water depth in Xinzhou section of the Yangtze River

23 FEYMFEEMMNTHE

23.1 FEYFEEREFME  HINTLBA A
PR A AR 7 A, (AR E
JEAS AL R AE AP AE i 25 5. S — RS Fh IR
B F AR LA TR K, R EE 7 H
EA1(3825.27 ind/100m’); &MFEESE 6 H LA)
ZHiE LA E, RRERAAE 7 H LA
(329.78 ind/100m’); JIFSER B 7 H, FE
RO MBAE 7 A FA)(777.34 ind/100m’); 26
A (Pseudolaubuca engraulia) = BRI A E, M 6
HATFAFF KRR, FERRELRE 7 AL
H(81.76 ind/100m’); L 1 iz Wy A £ #4111
JE 4 A FAIFFERE T E T, ol 0= B i R
HEAE 7 A FA)(375.95 ind/ 100m®), TR W iF &
0 BTE 7 AR A1(79.90 ind/100m>)(E 4).
232 FEYMEETEEME HINLEEEY
Tofr 1) A7 HE 81 = J3E 7R A R SR S5 T 19 0 A AN 3592,
B2 ) 22 5 BREEmE T fa e N2 SRAE
RN, HAYIR I SUSRAE S EE oK
UUECE . B I A2 1 foe /N2 B 24 B AE S37
SRAE AT, TTEE RN F B W) AR B 0 1 f /N = B UL+ R
FEON3TRABE S . AR b S B i 18 2 A TR
P B e, /ﬁ\ﬁ'\%jblq?(@ 5)0
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ST mmses oo YORRECD S 20 B, HORE D (6052 ). BRI E
54 M S POV 3 AL 1 % 5 (R=0.909,

1000| E23F2 B o0 82 P=0.017), {7 A RER FAT B35 00 5 D RRAE (]
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SP1: DUEG#; SP2: #; SP3: {Llfi; SP4: JIfit;
SP5: ZEWEENA; SP6: T W) T e fa1.
Fig. 4 The dominant species of larval and
juvenile fish in various times
SP1: Hemiculter bleekeri; SP2: Hemiculter leucisculus;
SP3: Pseudobrama simoni; SP4: Coilia nasus; SP5: Pseu-
dolaubuca engraulis; SP6: Rhinogobius giurinus.

1000, SP) —=—Sp3 —e_sps 180000
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A £ 3 18 /(ind/100 m?)
density of larval and juveniles

KA 5 sampling point

5 NI 3= 2 Wy AR £ ) 2 ] o0 A 22 55
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SP5: ZLUEEItA; SP6: T WU FE £
Fig. 5 Spatial distribution of the dominant species of larval
and juvenile fish in Xinzhou section of the Yangtze River
SP1: Hemiculter bleekeri; SP2: Hemiculter leucisculus;
SP3: Pseudobrama simoni; SP4: Coilia nasus; SP5: Pseu-
dolaubuca engraulis; SP6: Rhinogobius giurinus.

2.4 {FREfAERET EETE

BN 6 A SRAE s A A7 HE (L RIS Hr e 1,
HTN A HE R SR AE 87.40% ALK - - A] 43K 3
H, /A9 A ZHN2Y, N17. N3%). B 4H(S2". S1%)
M C41(S3%. Hirfr A 41A 3 A REBEAS, 0 FAL
W, AFHEYFEL S B A 5], BER S5
Bl B AP RAE S, Eh o mfEr i, fFHEM
YIFIES R 30 By C 4 1A —ARAR, fFHEf

6)o WAL AR YT 7, SIMPER /34T 3R H: A
H N AE N 63.22%, FEAFRN K L
&, HTTHE N 72.08%; B 41PN F- 4 A7
PER 58.57%, FEACFKMW A ILIRE, HoTiks
N 72.49%.,
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stress: 0
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Fig. 6 Cluster dendrogram and MDS ordination of larval and
juvenile fish in Xinzhou section of the Yangtze River

2.5 FHRAS5REETHEXESHT

2.5.1 WERERTFEZN  FEADIE, KiEEELE
Flh 15000~49900 m’/s, K284kt [k 8.33~
13.87 m, K¥it & SKA AR R —3, A
PRI SR B, -4 H 152 6 H 12 H,
K S ARRREE BT, A3 BIAE] 36400 m/s Al
12.07m; M7 H2H EFFET7H 19 Hifk
) f i, BERFK RN 49900 m'fs, K ALK
13.87 mo A1AE Y =F B AR fh SR K 3 i 5 7K 7
) AS Ak A LA 2)

252 FHEFETUEFRERFRTEIN
(RDA) ZIIEH RIS, ik K67 (WL).
MBE(TUR)., /KI(T). &P EE(SD)iX 4 52 fh
JEEH T B Y B E A N T (P<0.05), FF 4 il
RDA [, RDA GEiT4sfiE . fll—Fh — 5 Bt
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TUBRZEN 91.89%, AbtnfbxH1HE o =F i 5 315 A
T Z A A SO R A BRI R (3R 3).

RDA HEFF I Sz e 12 Bt %5 45 Fharss (4
TAS) B 38 07 5 5, K SE A HE 1= B AR Ak Bk
Rk, HUCONIREE JKIEANE I, f#R% 3
1 28.6% . 6.9%F1 3.8%, PP TFIC R .

N KA S KR FEE A IEADCH -, 5 RERM
T W B2t S %) BEAE Bl A v B R AR DG, B
2 il (Xenocypris davidi) il 1] T i (Hyporhamphus
intermedius) % 9 P ) B E 1 20 5 5 B B IEAE DG,
JI1%% . i (Parabramis pekinensis)s i G sh 5
MRS TE ARG (B 7).

3 HUMILEX RDA S #TRISEHEHE

Tab. 3 Statistical characteristics of the axes of the RDA analysis in Xinzhou section of the Yangtze River

i R (1 W R % WYR-RE R RE/% IR SR et
item eigenvalue explained variation explained fitted variation pseudo-canonical correlation
1 0.2441 24.41 62.16 0.8522

2 0.1168 36.09 91.89 0.7524

4h 3 0.0281 38.89 99.04 0.5666

4 0.0038 39.27 100.00 0.2454

TUR

-1t ! .

-1 1

FL7 BB A HE B Fh—FR 58 5C R 1 RDA Z4EHF)7 5]

SP1: Dl[G4; SP2: fi; SP3: #%; SP4: JIf%; SPS: BLMfA;
SP6: filft; SP7: B{JZHH; SP8: [0 T fii; SP9: M fi;
SP10: {Ulff; SP11: 4REA; SP12: FREWIUFFEfa.

Fig. 7 RDA biplot of species-environmental variables of
larval and juvenile fish in Xinzhou section of the Yangtze River
SP1: Hemiculter bleekeri; SP2: Parabramis pekinensis; SP3:
Hemiculter leucisculus; SP4: Coilia nasus; SP5: Pseudolaubuca
engraulis; SP6: Siniperca chuatsi; SP7: Xenocypris davidi;
SP8: Hyporhamphus intermedius; SP9: Pseudolaubuca
sinensis, SP10: Pseudobrama simoni; SP11: Xenocypris
argentea; SP12: Rhinogobius giurinus.

3 itig
3.1 REKIFNIERF#HEZEREIRK
H 20 22 60 ALK, KITH Tl kZ

FOMI 5 KAV R R B, K 2 B
Y. RIS, N2 %220 KA S EAL
1 B il A N2 BB IS, VT el BT
PR 2 i R KT 22 PRIT Be L Al 4h, kg ap 260
T 2013—2014 4EH A B2 35 Fp, BEDT
20 42 90 4R 63 FHIEIFI 2002—2004 4E (1) 46
2o AR YR AR 0 8 A 25 SR (34 ) [RIRE ST e 13X
— AR TR 2012—2013 48, 52 Fh)
M2 4PN 2016 4, 49 FNRIRIELEE . BEE
YL AR R T, VT TR RV R A E AR
W i K Vb O R K DX Ry £ 2 R T F 4h T
Wl RS Thfe i . KT REL FAERHY, T
R, PR AR, A 2 KT
W, ELA R 2 0 X R K X, b B 2 885 4%
B, AT RAE . BNV BN T il O
T, BT K R R DT B M IR N
FE MK Z—, BRI EERME&MSE, B
SR O £ 2 R B Y G, AT
55 224 b 57 SV SRR IR AR T, R I N
T B AFHE A AR FL v TR 30 28 FhC2A0
KTy 27 % P29 (343.87 ind/100 m)
B R TR T g s s T B i (B4 57 ind/
100 m*)PY, 5K ITH#HE(112.08 ind/100 m*)PHF
KIT I (114.31 ind/100 m?)P 0 ol i 25 51, X
S e A A A X 4 AR KT A T i A 2R T R
AW ZREER BB S
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3.2 ZERIMNIER(FEEBREFE

AT H AT HE £ 7 A HLAA B I 4 ek ] KA,
AN TR 0 2 P AR A HAT B 0 13 N M o ik, 4—
5 AKEAATERE A 17~20 C, @A NKE . &
FIRL i S5 0 UK 1 AR B L X K IR RN = Y
INEIA 2R RO R T SRR, %k
W KA SRR ik, R DU O 0 SR K
BT LIS, TI6TFIER A3 X K SCAA A B R K
49 77 P B R Y 1 O fa S P A S S v
W, A5 2 B AR £ ) R R R S B A X
Ko HTINTT B Z2 0™ B e U0 fa 28 i A A
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Assemblage of larvae and juvenile fish in Anqing Xinzhou section of
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Abstract: Xinzhou section is a typical stream-sandbank habitat in the lower reaches of the Yangtze river. In order
to understand the larvae and juvenile fish assemblage feature in this section, Structure, dominant species, abun-
dance and spatial-temporal distribution were investigated, from April 15 to August 4, 2018, and the relationships
with environmental factors were probed at the same time. 121246 larvae and juvenile fish were identified, be-
longing to 6 orders, 8 families and 34 species. 79338 larvae and juvenile fish were captured in the south branch,
accounting for 65.44% of the whole species; and 41908 in the north branch, accounting for 34.56%. Among the
spawning types, fish species with pelagic eggs (16) were dominant; whereas, fish with floatability eggs taken the
largest number, which were 92623 individuals. Hemiculter bleekeri was the first dominant species and other
dominant species are Pseudobrama simoni, Hemiculter leucisculus and Rhinogobius giurinus. The diurnal varia-
tion trend of abundance in north and south branch were consistent. The larval and juvenile fish abundance reached
its peak level (2001.28 ind/100 m*) on July 13, which showed a high correlation with water level. The abundance
of inshore sampling points was higher than that of mid-channel, and the abundance of south branch was higher
than that of north branch. Redundancy analysis found that water level, water temperature, turbidity and transpar-
ency are the main environmental factors affecting the assemblage structure of larval and juvenile fish. Water level
is the main positive correlation factor. The cluster analysis divided the 6 sampling points into 3 groups, showing
significant differences in assemblage structure of larval and juvenile fish (R=0.818, P=0.017). The results showed
that there was a significant influence on the distribution of larvae and juvenile fish in Xinzhou section, and the
breeding conditions of fish in the south branch were better. The results provided the scientific data of the early fish
resource in Xinzhou section and the protection strategy of fish resource in the lower reaches of the Yangtze River.
Key words: Anqing Xinzhou section; sandbank; larval and juvenile fish; assemblage structure; abundance change;
environmental factors; the Yangtze River
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