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WE A THRKITEEEELZRIENGHASERER, AR X HE408FHRAMR oA
B3R % R B R [ 26 ALK 4071 8 (Coilia nasus)F1 45 &0 7] BF 8 B & Sr fu Ca b ¥ 45 1E, &R B R,
WRIEE 7 St/Ca HMy B KL RILEWEF 80 2 2k, —KEHEN —H/NT 3.0 EMH,
FKPHAMRAKNERET; 7 —ARZHEMESRAEDTIONKERX, TEATI0ONFEERCNT
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4%« Coilia ectenes taihuensis)% 5 ﬁﬁi?&?‘?ﬂ(%?ﬁ%,
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—FLL CaCO; Ry EE MR L, FoaE H AR E
Y AL UUR TS AR E , AN 2 1 B
Wesk ek A, AT LAiE ot v i AR E D
(Campana et al, 2001; #] €%, 2019), Hi, HAH
fb2E(N Sr/Ca B 1 Sr i) AIAE b fa SO0 H & it
Rl AR B <48 80, TE a8 BB Iy RO N A 1
SRR A F A B AL (Yang er al, 2006; %54,
2015; Jiang et al, 2017),

KAITZPRIT B SRR TR, RIIBERITHPT
T E B HIX 22—, e T8 KT O _E 3 =%
W) Fry 2 223000 i 3 (A% 0%, 1987 Li et al, 2007)
AR TG AR . KB EETG AR, EiES
B A, B2 BIETE S s ma i T a3 R T
R, AN IR A TS vt A . KRS Y AE R, )
B IR O R TR, ORI ORI (R 45, 2009;
i 4R 45, 2009; JT 425, 2009) 78 KT A AR AR i K
TR, MRV T 8% 0 IR ) PR ER PPN AR AP T AR
B ER(FEHE, 2022), Hib, ML ZERITET]
5 1 R AIF 5% 1 T MRS 5 0 . ARSI T A=
Hi B 9% TAE (Jiang er al, 2012, 2014; 25 i 25,
2017a), I FIERE X M AR ST 4R 2k
Jei 4 PRAT BEA [RI S 70K AURN S 60 ] 55 R A T HR 5T, Tl
EATRYASEIE T, LASTSE AN 41 1 A% T B BRI A
BRI EAR 2, S T I R YT A AR e e £ S 0
P T A AN 22— TI 8% P IER AR AR BRSCR

1 #R5F®
LIS

ARSI AT i 1B REA L 48 B, Wik T
TLERA PRI B, Horb, i3RT 2019 4 6 H Fl 2022
A7 HRIREUIE 5 19 Fi 14 B, i3k 2021
AR 12 AR/ 15 B Bex R TS, Bl
SR AR RE, RAEK . SR SESEEREE (R 1
ME 2), ZE—BRHE A, BHEETFK, BHL
ARG E VG TR . & —k 84 Ba R ML
2EHEE

12 WRFE

B\, B TRENEAREAN] AB I [ € 7E 3
BRNCE I, #E 30 min B £ BE[E AR5, T Epofix
IAM NG (Struers A\, P B AT, @i
SERUE K E T 38 C AR AL, 12 h JEHGH E [
LR RE BRI T8 i b, K HF B, 2
30 min, RJ5 VI EEHL(Discoplan-TS, FI4F/R2AH],
FFEE VAT . Bl 1 R U ES MR H A 31T B
B, SOMUB R E ] 700 B 4RI de o =
PEATRHLEE | 5 ) B iR WA 2 7 5 BT 2 000 H Y
W ACHEATHE B, X — B BB 28 A0 f L R iR (H R 58
R RMRE . K5, Bl (LaboPol-35,
FIRRR ], PHE) I EC G G AT ' 28 1 JC

1.1
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Tab.1 Sampling details of short maxillary C. nasus from Anqing section of the Yangtze River in Anhui Province
B kK ik A Lﬁﬁ%ﬁ Lﬁﬁ%"iﬁ/%&f: ‘ﬁ%’l&b&é%&ﬁ
Sample code Body length/mm Body weight/g Age Maxillary Maxillary length/  Sex and maturity
length/mm Head length degree

21AQCBO1 282 99.71 3 44.02 0.95 Sl
21AQCBO02 253 50.92 2 40.77 0.96 QI
21AQCBO03 278 70.43 3 40.41 0.89 QI
21AQCB04 239 40.72 2 34.18 0.89 QI
21AQCBO05 266 58.61 2 39.81 0.91 Qn
21AQCBO06 236 43.61 2 36.14 0.92 Sl
21AQCB07 210 23.95 1 32.77 0.92 Qn
21AQCBO08 171 15.66 2 26.96 0.92 Sl
21AQCBI11 223 38.23 1 31.47 0.92 Sl
21AQCB12 185 19.44 1 26.82 0.96 Sl
21AQCB13 154 11.22 1 26.36 0.97 QI
21AQCBI14 267 60.45 3 38.87 0.94 Qn
21AQCBI5 226 37.01 2 32.79 0.90 Sl
21AQCBI6 262 59.98 2 40.96 0.97 Sl
21AQCBI17 261 57.97 2 39.04 0.96 QI
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Tab.2 Sampling details of long maxillary C. nasus from Anqing section of the Yangtze River in Anhui Province
B kg hE i J_‘ﬁﬁ%& Lﬁ)ﬁ%{’t/i‘kﬁ ‘f@%ﬂ&ﬁi%&*&f?
Sample code Body length/mm  Body weight/g Age Macxillary Maxillary length/  Sex and maturity
length/mm Head length degree

19AQCEO01 273 60.81 2 43.85 1.12 31
19AQCE02 256 56.67 2 43.89 1.15 QI
19AQCE03 235 47.43 2 43.91 1.18 Sl
19AQCE04 258 43.79 2 39.68 1.04 QI
19AQCE06 261 60.56 2 42.86 1.12 QI
19AQCE07 249 46.63 2 41.20 1.16 g1
19AQCE08 256 56.12 3 45.08 1.27 QI
19AQCE09 254 46.92 2 40.21 1.13 Sl
19AQCE11 263 54.63 2 46.52 1.25 QI
19AQCE12 257 49.51 2 39.74 1.09 Sl
19AQCE13 261 48.60 2 44.06 1.19 Sl
19AQCE14 245 49.99 2 45.66 1.26 QIm
19AQCE15 273 57.47 2 43.91 1.14 QI
19AQCE16 256 61.78 2 41.72 1.11 ol
19AQCE17 258 49.32 2 42.87 1.16 QI
19AQCE18 255 51.24 2 45.45 1.21 QI
19AQCE20 256 50.55 2 43.71 1.10 QI
19AQCE21 263 62.29 2 42.66 1.21 QI
19AQCE22 244 49.21 2 36.16 1.08 QI
19AQCE23 252 54.75 2 39.45 1.13 Sl
22AQCEO01 282 67.82 2 48.51 1.16 QI
22AQCE02 296 81.29 2 52.79 1.16 QI
22AQCE03 282 56.66 2 46.35 1.12 Sl
22AQCE04 267 56.73 2 47.39 1.18 QI
22AQCE05 281 63.96 2 46.49 1.08 QI
22AQCE07 322 101.82 2 58.82 1.14 QI
22AQCE08 291 75.66 2 21.13 0.51 QI
22AQCE09 273 62.92 2 49.56 1.22 a1
22AQCEI10 251 50.32 2 46.17 1.16 QI
22AQCE11 271 58.12 2 45.19 1.09 Qm
22AQCE12 298 86.73 3 44.86 1.00 ol
22AQCE13 284 61.91 2 47.90 1.15 Sl
22AQCE14 295 83.18 2 53.36 1.14 QI
22AQCE15 253 50.65 2 43.15 1.09 QI

R RDE . BB A A RAE Milli-Q KBt & T
MR T VR PSR 5 min, RS HREET . RS,
i B2 B IEHL(JEE-420, H ASHL PRk St e A48
i, B 36 AL 25 s,

i X SR FRE X L (TXA-8100 %Y
EPMA, HAH FRES4E, HA)SEFTH A Sr il Ca
TCE WAL A5 8T (Yang et al, 2006), EAK K eibfy
MHA %D IR T & e K A2 — B ol 0

283 M (line transect analysis)Ff11%4 Sr/Ca {H(Sr/Cax
1000, T[E), 1SR T B SR
I Sr & 5 (111 4375 43 AT (mapping analysis). 73475 4(
BOE W 3.

FEH T EREH X AT 4 RS, B E S PR A T4
o, LLEBRFRMEPTEE R, Wt e A E T
5% EDTA H1gilt 10 s, 18I HAAERR ] DLV A8 b s
HUF B (27558, 2016)0



M

A 945 %
R3 XHFHLEBFRIEBE SIS HSE
Tab.3 The analysis parameters for electron probe X-ray microanalysis
it H g HL TR HL I B HAR 5 0 R IS ] (] B/ 2R RN
Project Acceleration voltage/kV Beam-current/A Beam spot diameter/um Dwell time at each point/s Interval/Pixel size/pm
JE I HT
Line transect 15 2.0x10°° 5 15 10
analysis
T 53413 73 4
Mapping 15 5.0x107 5 0.03 7x7
analysis
1. * ya
3 WESH T

TRIK B (F o) T A R0 M 52 e il i 1 £ 2 X6k 3k 7K

A BE AR AEFRE (Jiang et al, 2014), HEARWT .
Fe=L; /Ly

L, LoAAK Sr/Ca H(<B.OMWHARRE; Ly WA
HAMSIRE

FZRIH Excel 2019 X256 B £ Ha 1 T B A
VER T, R T RETE N BV A s J) 85 B Sr/Ca
M A fika e, il T STARS (sequential-test analysis of
regime shifts) 5 ¥ (5 B84, 2015), Hidr, HA7 Sr/Ca
HNLHISE BB E R 10, Huber A/LEH 1, &
f5HE PR 0.1, [FIAF, fififfl SPSS 20.0 4-#r k1t 47
JESEK K (Mann-Whitney U-test).

21AQCBO1

2.1 TJIHTHA Sr/Ca EHEEL S

G IR 15 B, 13 1. IR aY S
RIS 2 2 D, B 1 REAELREE IR
MRS A 21AQCB0O1, 21AQCB02, 21AQCB03,
21AQCB06., 21AQCB08, 21AQCBI12, 21AQCBI3,
21AQCBI16 1 21AQCB17) . H-f1 Sr/Ca A 1 1~FirEx,
B NAZ O B %t 24 R0 e TEARME(<3.0) . 2 2 KRHA
RS A 4 BAMARG S A 21AQCB0S . 21AQCBO7,
21AQCB14 Fl 21AQCBI15). ‘B 1) Sr/Ca {H v] 43 = A
(>3.0) LB (<3.0) 2 BB, ME 21AQCBO5 Fl
21AQCBO7 fEAZ L =A% L 630 pm 1 1 420 pm 1Y H-

o9 o 9¢21AQCB02 o 9¢ 21AQCBO3 o 9 21AQCB04 o 9f 21AQCB06
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C. nasus (2021) from Anqing section of the Yangtze River in Anhui Province

KT 282 VLB 15 R A 165202 1) H-A M A% 0 (0 pm) 31130 28 78 2R 43 HT 19 Sr/Ca (A5 1k,

Variation of Sr/Ca values of otoliths along line transects from the core (0 um) to the edge of 15 short maxillary
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ARK ERY Sr/Ca (EF37E 3.0 LU L, % 2250 um
2210 um &b, Sr/Ca fHF¥HAET 3.0 IR, MK
21AQCB14 fE#Z.O E IO 140 pm I HA K K
Sr/Ca {EF#47E 3.0 LA, % 2500 pm &b, Sr/Ca {HF
PIREZE 3.0 IF. M 21AQCBI15 7E#% 0> B L
1050 um B H-A 42K | Sr/Ca (HFHLE 30, &
2440 pm &b, Sr/Ca fH-FIITE 3.0 LIF o & /KF-H) 2
S (P<0.05) (£ 4). WA, 551 XM 2 KEHA
BESOIR K A BRI RR BE () FeAE4y 3124 1 A1 0.37,
2019 FER A IBE AL 19 B, R 1~2 i, RIGL5
Pras R I 2 2(T 2). 5 1 RHE A A
& 6 BMAEMS N 19AQCEO0l, 19AQCE03,
19AQCE06. 19AQCE11. 19AQCE17 1 19AQCE23).
BN St/Ca HEZAR 2 TMHEL, MELRILET
St/Ca {HAUAIKIE(<3.0), EAMEE3.0). Mk
19AQCEO1. 19AQCE03. 19AQCE06. 19AQCEI11,

19AQCE17 il 19AQCE23 f#) Sr/Ca {HAEML > EHEAZ L
770~1 120 pm M EA K EXEFE 3.0 IR, IS 1 B
BIRMEX). BEJS, ©AM10Y Sr/Ca (HETF UG THR 28T
Mt 3.0 IRRRRE, BENES 2 MEBRGEEX). 55 2 2%
HAEmaS 13 BMEER SN 19AQCE02,
19AQCE04, 19AQCE07. 19AQCE08. 19AQCE09.
19AQCE12. 19AQCE14. 19AQCE15. 19AQCE16.
19AQCE18. 19AQCE20. 19AQCE21 il 19AQCE22).
BATH St/Ca fHIE s G 2%, £ 3~6 BB, fi/h
F 3.0 WRME, A KT 3.0 HEKRT 7.0 1E.
EATH Sr/Ca{HAER O B A% L 420~1 520 pm B H-A
R EBAT 3.0 LT, S 1 BB (IRMEX). b
J&, Sr/Ca fHFHE = 3.0 LU LIREFEE, N5 2 B
Bt (i EIX). Ff5 , 199AQCE02 . 19AQCE04 . 19AQCE(7 .
19AQCEO08. 19AQCE09, 19AQCEI5. 19AQCEI6,
19AQCE20 F1 19AQCE21 #Y Sr/Ca {HITIAFEIKZ 3.0 LA

F4 KIRBRRIREMNEHFREGH Sr 1 Ca RIUFER
Tab.4 Variation of Sr/Ca values of microchemistry analysis from the core (0 um) to the edge in otoliths of
short maxillary C. nasus from Anqing section of the Yangtze River in Anhui Province

_—_ FE£i Sr/Ca (iU E BB AR TEWESLR o e
Sampling code Variation phases .of otolith Dls.tance from Number O,f (Mean+SD) Fe
Sr/Ca ratio otolith core/pm detected points
21AQCBO1 1 0~2 170 218 1.94+0.74 1.00
21AQCB02 1 0~2 030 204 1.00+0.60 1.00
21AQCBO03 1 0~2 170 218 0.99+0.58 1.00
21AQCB04 1 0~1 890 190 0.99+0.53 1.00
21AQCBO05 1* 0~630 65 3.18+0.53 0.29
2° 640~2 250 161 2.324+0.63
21AQCBO06 1 0~2 110 212 1.10+0.55 1.00
21AQCB07 1* 0~1 420 143 3.60+0.68 0.64
2° 1 430~1 930 51 2.62+0.75
3? 1940~2 120 19 3.02+0.50
4 2130~2 210 9 2.40+0.59
21AQCBO08 1 0~1 530 154 1.55+0.62 1.00
21AQCBI11 1 0~1 860 187 1.08+0.58 1.00
21AQCBI12 1 0~1 700 171 1.19+0.61 1.00
21AQCBI13 1 0~1 890 190 1.67+£0.61 1.00
21AQCB14 1* 0~140 15 3.32+0.91 0.06
2 150~2 500 236 1.97+0.73
21AQCBI5 1* 0~1 040 105 3.16+0.66 0.50
2° 1 040~2 090 105 2.07£0.72
21AQCBI16 1 0~2 440 245 1.03+0.51 1.00
21AQCB17 1 0~2 110 212 0.97+0.52 1.00

T R —FEAS AR R 7 B s AN Rl B Be 22 53 A8 .25 (P>0.05) ;. AR PR 22 57 .35 (P<0.05) . Tl
Note: The same letter in the same sample indicates that there is no significant difference in different stages (P>0.05);
Different letters represent significant differences (P<0.05). The same below.
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I FF A € o K 19AQCEI2 . 19AQCEIl4 |
19AQCE18 Fll 19AQCE22 i Sr/Ca {HAR LI &R I, 4
& 19AQCE012 Ky Sr/Ca {HTEZ TARME(<3.0). m5{H
(>3.0) 2 MBI, HEIF R FREZE 3.0 IR,
e, XFR ETFE 3.0 I b, 4K 19AQCE014 1Y
St/Ca fHAEZTT T 2 OB AR fb)s , Bk ETHE 7.0
Db, BEREEZE 30U E, X EFFE 70 L, FE
5 AR HAS A 3.0 DL MK 19AQCE018 il
19AQCE22 [ Sr/CafHAEZ: T T /i 2 BB b5 ,
FEEFRR EFEZE 7.0 Db, BEfE, HC(EREARE 3.0 DL
Fo BAKFEZE R BEP<0.05) (F5). B, $H1K
e 2 EH AR IR KA SRR Fe (8537
}90.50 F1 0.46,

2022 FERATIEFAL 14 B, Ry 2~3 . ARG
Prvai R DR Ay 2 25 3). 5 1 KE AR
5 2 BMAERSH 22AQCE02 Hl 22AQCE07)., H-A1
St/Ca fH 7] 43 AARAE(<3.0)FI 5 {E.(>3.0) 2 BB, A
& 22 AQCE02 F1 22AQCEO07 i Sr/Ca {HAEZ O B IE#%
L 1020~1 290 pm K H- A1 E4ET 3.0 LAIF, Utk
JEE 1 BB (IRME X)), FfiJ5, Sr/Ca fHTHE 2= 3.0 DLk
JFRFFRRE , IR 2 BB (RfE X)) 5 2 EMEah
& 12 BAK(S 5 A 22AQCE01 . 22AQCE03 |
22AQCE04, 22AQCE05, 22AQCE08, 22AQCE09 .
22AQCE10, 22AQCEI11, 22AQCE12, 22AQCE13,
22AQCE14 1 22AQCE15). ‘EA 1/ Sr/Ca {HIE sh K
AR, WA 3~5 B, AUE /N 3.0 IAIRE,

S9 19AQCE0!1 o9 19AQCE03 o9 19AQCE06 S 19AQCEI11 29 19AQCE17
=6 S 6{ S -6 i =6
X % ikuiko . i % % Jr'\.!"—1
Eam T B3l S P 83 & 3
% 0 = of & 0L 50 ot
SR ORETBRET SRBREBITBRE=T SISREITRERT SRR RORER
Tttt = OO
EHAZLRK BEHAZOER BEHAZOERK BEHAZOERK EHAZORK
Distance from Distance from Distance from Distance from Distance from
b the core/um the core/pm the core/pum the core/um the core/pm
§ 9 19AQCE23
% 6
SR I
Gobn
B e O @ o\ o\ ]
BEHABOERK
Distance from
the core/pm
19AQCE02 19AQCE04 19AQCE09
g9 g9 Q g9 19AQCE07 g9 19AQCE08 g9 Q
= — 6 -6 -6 — GF
— X
&0 &0 - &ot &0 B0,
S e e SSSTS2TS=B CoooCooCoCCoSD OO0 I e e
CRRELEFERSTE SFERSToRSTT SIS SITRE]==T SREZEREESTE
———— OO Tttt OO —————— OO Tttt OO
EHARZORRK BEHAZOER BEHARLER BEHAZLER BEHAROER
Distance from Distance from Distance from Distance from Distance from
the core/pm the core/pm the core/um the core/pm the core/pm
19AQCE12 19AQCE14 19AQCE15 19AQCE16
) Q g9 Q S0 Q §9 Q 8919AQc1~:1s
6 sy =6 M =6 =6 S6 .
ok — S 3t S 3 L § 3 '_r\___f_ -LIL‘ § 3 F’—I_L\\ :{3 3
50 & 0 &0 & 0 LI S0/
ARESRERSTO ARSI REESIRD ARSI ETESITRO AREESRETRD
—————e N OO ———— N ————— e
EEARORK BHABOEK BEHABLEK BHABOEK BEHABLEK
Distance from Distance from Distance from Distance from Distance from
the core/pm the core/pum the core/um the core/um the core/um
S 9 19AQCE20 g9 19AQCE21 S9 19AQCE22
S 6 S E 6
CEITN il S A Bk W
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- & o LI 50 e S0 —_—
RO CCONHO
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BEEABLREK BEEABLEK EEABOEK
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Fig.2 Variation of Sr/Ca values of otoliths along line transects from the core (0 um) to the edge of 19 long maxillary
C. nasus (2019) from Anqing section of the Yangtze River in Anhui Province
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Tab.5 Variation of Sr/Ca values of microchemistry analysis from the core (0 um) to the edge in otoliths of
long maxillary C. nasus from Anqing section of the Yangtze River in Anhui Province

. ARAY [ Ak SN R , .
#Zxéﬁ% HESI’/Ca fﬁl'fjﬁlg)l& E:E’le E%MJ/TEM\%(HA Sr/caxl()} {%7}(%’;’?&
Sampling code Variation phases of otolith Distance from Number of (MeanSD) F.
Sr/Ca ratio otolith core/pm detected points ¢
19AQCEO1 1# 0~770 78 2.25+0.73 0.46
2° 780~1 700 93 4.55+1.02
19AQCE02 1° 0~610 62 1.87+0.58 0.31
2° 620~2 000 139 4.18+0.87
3? 2 010~2 050 5 2.23+1.20
19AQCE03 1# 0~1 080 109 1.41+0.71 0.49
20 1 090~2 180 110 4.9840.96
19AQCE04 1° 0~820 83 1.76+0.67 0.41
2° 830~1 480 66 4.07£0.76
3? 1 490~2 010 53 1.92+0.50
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22AQCE10 1° 0~1 070 108 1.51+0.44 0.56
2° 1 080~1 810 74 6.16+0.47
3¢ 1 820~1 910 91 7.21+0.33
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C. nasus (2022) from Anqing section of the Yangtze River in Anhui Province
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Fig.4 Two-dimensional imaging using mapping analysis
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of the Yangtze River in Anhui Province
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Fig.5 Life history models for C. nasus from Anqing section of the Yangtze River in Anhui Province
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Coexistence of Freshwater Resident and Anadromous Coilia nasus in the
Anqing Section of the Yangtze River in Anhui Province, China

XU Ying', JIANG Tao?, YANG Jian'?", LIU Hongbo?, CHEN Xiubao

(1.Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, China; 2. Fishery Microchemistry Laboratory,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract The Anqing section of the Yangtze (Changjiang) River in Anhui Province, China, is one of
the most important migratory routes and distribution of the highly valued diadromous estuarine tapertail
anchovy Coilia nasus. In the past, this section has suffered a severe loss of C. nasus resources caused by
human activities, especially overfishing and water pollution. Since 2019, a fishing ban policy for the
species in the Yangtze River has been introduced in China for resource restoration. Otoliths are calcium
carbonate structures, and otolith microchemistry can provide detailed life history information that can be
used to compare habitat use between different saline water bodies. To study the habitat history of C. nasus
in the Anqing section of the Yangtze River after the implementation of the fishing ban, we examined the
microchemical characteristics (Sr and Ca) of otoliths from the long (previously named C. ectenes) and
short maxillary (previously named C. brachygnathus) types of anchovy using electron probe X-ray
microanalysis (EPMA). Line-transect analysis of Sr/Ca ratios suggested that the short maxillary type
of C. nasus could be divided into two groups. The otolith Sr/Ca ratios (calculated and expressed as Sr/Ca
x1,000) of one group were always < 3.0, indicating their freshwater residency. Those of the other group
had phases of low (< 3.0, believed to be indicative of a freshwater habitat) and high values (> 3.0,
believed to be indicative of a brackish or seawater habitat), indicating that anchovies not only have a
freshwater habitat history with low salinity but also a brackish habitat history with high salinity. The latter
group of anchovies were typically anadromous C. nasus, as the Sr/Ca ratio of the otoliths of C. nasus
fluctuated significantly and coincided with variations between freshwater and estuarine brackish or
seawater (i.e., anchovies experienced not only freshwater habitats but also brackish water habitats at
different stages of their life history). The Sr content mapping of EPMA with different color patterns for
freshwater (blue), brackish water (green-yellow) and seawater (red) habitats also confirmed the results
obtained from the line-transect analysis. Our results demonstrated that the population composition of
C. nasus in the Anqing section of the Yangtze river became complex, and there was coexistence of
freshwater resident and anadromous C. masus in the Anqing section of the Yangtze River in Anhui
Province, China (i.e., freshwater resident and anadromous short maxillary and anadromous long maxillary
type C. nasus). This phenomenon may suggest a restoration of C. nasus resource diversity after the
implementation of the fishing ban in the Anqing section of the Yangtze River.

Key words Yangtze River; Anging River section; Long maxillary Coilia nasus; Short maxillary
C. nasus; Electron probe X-ray microanalysis; Habitat history
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