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Fig.1 The sampling sites of C. nasus

®1 DGRATH

Tab.1 Sample details of C.nasus from the Kenli
section of the Huanghe River
A5 RAEERT ] &£ Body {KE Body
Sample code  Sampling date length/cm weight/g

D1 2016-05-23 21.4 28.4
D2 2016-05-23 18.9 25.3
D4 2016-05-23 23.8 30.1
D5 2016-05-23 18.4 27.9
D6 2016-05-23 18.1 26.9

T20C¥URTF . i e U R HA, SRR 2,
G — AR HA AT 0T, LB AE e E A
TP SO, BT ERE TR

FARE A R AU i G S ) A g e, 4R
Je P B R T b, BE S D) R 2 R R BE
77 o f# ] Discoplan-TS A EEHLIESTAH IS 28 HoA7 I 2 5
#&, FH 1200 B 4UG B 2 B A0 8 2 5 5%,
i ik Hl Roto Pol-35 BEHAILAC &l GG 2= HA7
R, AbFLAF A FATE F Milli-Q ik b
FEVEYE 5 min, TR 38°Cat AT

1.2 EAR#HLZESH

Z7% Yang %5(2006)19 757, 1] X 74k EPMA
L T4 4T X A BT AL (TXA-8100,  H 7)) 4341 B A7 #F
fe A HA O R AR B H A RSN — 4k LT
FE 12843 M7 (line transect analysis), EPMA Jill i H, [ Fll
HLF AR AL BN 15 kV A 2x10°° A BRBE B4 0 5 um,
B I BRI 15 s, L 10 pm Ky [ B 34 2T 500 5
FRUERE 5 BUT BRBR E5 (CaCOs5) FIEK PR (ST TiOs) , fE
Lo oe UG, P AR A T T 4345 24T (mapping
analysis). UCHT, EPMA Jiss B A T E o H 3t 4 1)
K15 kV HISx107 A, HKBE HAZN S um (2 FE K 7 pmx
7 um, BEEGEE RN 30 ms.

HiRAbIE

fdi ) Excel 2010 #FiEAT B 3, ffi ] SPSS
17.0 B 173 S 40K 55 (Mann-Whitney U-test)o 75l
AHEFTHE SR %% 28 (Regime  shifts)sM T Y STARS ik
(Sequential T-test Analysis of Regime Shifts), £ T
1A 2 0 I 2 A R T8 7 20 L KLy P
H), $#HA “5AR” ) HEBUH % 30°F- 2 (Rodionoy,
2004; Rodionov et al, 2005), A 77 B2 #WT K H
10, Huber £LE 2 1, EAFEE P2 0.1, # B Sr/Ca
{EFRAEIL N Sr/Cax107,
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EELIMERERGEE 2), BEIIB A RKMBEAR
AR, AWFFEF, M Sr/Ca (B 1] 20 R ASIRIA: 1% s BB
H A 28 A [H) B B 2 5% & 3% (P<0.05, Mann-Whitney
U-test)(£ 2). MA D1 1) St/Ca {H 7] 534 4 M,
A3 AR JOR TR 2 2 240 um HA AR AR
B IXH, SEIE N 3.6340.61; 241~1320 pm X5, -
VIME R 2.2440.72; 1321~1960 pum X4, FH{E N
3.57+0.68; 1961~2310 um X1k, F-3{H K 4.90+0.69,
AR D4 A 438 3 AN BE, 0~1180 pm X, FH{E
J1.90+0.76 ; 1181~1570 pum X &, FH1H H
3.83+0.74; 1571~2190 pm X3, F-31H K 4.82+0.77,
AMA D5 AT 3 B, 0~1080 um X3, SFEHI{EH
Jy2.15+0.78 ; 1081~1520 pm X 8, F I {E K
5.61+0.75; 1521~1930 pm X3k, F-31H K 4.74+0.70,
AMAE D6 143 3 BB, 0~660 um X8, FHIME N
2.1340.77; 661~1120 pm X1, FHI{H KN 6.17+0.99;
1121~1440 pm X5, “FIEN 4.84+0.76, [l 2 LI4T
£ P AR X 38 BN [) 286 0 8 ] ] 5% 55 25 S0 U1 8% -
A1 SR AZ (0 pm) B3 25 5E 5253 Hr Sr/Ca {H A2
X, AR D2 e R, AR SRR, oA
B B Rl 43 o
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Tab.2  Fluctuation of Sr and Ca microchemistry
in otoliths of C.nasus

LB B
%' Significant
Code fluctuation

J "y “ﬂl B 5 %
EE*Z DEEE  IE A St/Cax10°
Distance from Detected (Mean+SD)

phases the core/um points
DI 1 0~240 25 3.63+0.61°
2 241~1320 108 2.24+0.72°
3 1321~1960 64 3.57+0.68°
4 1961~2310 35 4.90+0.69¢
D4 1 0~1180 119 1.90+0.76
2 1181~1570 39 3.83+0.74°
3 1571~2190 62 4.82+0.77°
D5 1 0~1080 109 2.15+0.78"
2 1081~1520 44 5.61+0.75"
3 1521~1930 41 4.74£0.70°
D6 1 0~660 67 2.13£0.77°
2 661~1120 46 6.17£0.99°
3 1121~1440 32 4.84+0.76°

R A R R B RN 22 5 1 2 (P<0.05)
Note: Phases in one otolith sample having the different
superscripts indicate significant differences (P<0.05)

Sr Conc Area%
0.

0.
0.
0.
0.
il
1l
3"
Sk
7
9.
Tl
0.
8.
&
2
1

BX:

0
1
2
6
2
4
4
4
8
8
1
1
1
3
9,
3
3

0.200
Ave 0238 3

B2 Hofa ook 4 Sr% oA
Fig.2 Two-dimensional imaging using mapping
analysis of the Sr in otoliths of C.nasus
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Sr: Strontium; Conc: Concentration of Sr;
Area/%: The area proportion;

Ave: The average concentration of Sr
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Fig.3 Fluctuation of otolith Sr/Ca concentration ratios along line transects from the core (0 um) to the edge in otoliths of C. nasus
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Preliminary Investigations on Coilia nasus from the Kenli Section of the
Huanghe River Based on Otolith Microchemistry

CONG Xuri', LI Xiuqiw, DONG Guancangl, WANG Yanan',

SUN Lufeng', KE Han', YANG Jian’, JIANG Tao’

(1. Shandong Freshwater Fisheries Research Institute, Shandong Provincial Key Laboratory of Freshwater Aquaculture Genetic
Breeding, Jinan Shangdong 250013, China; 2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Key
Laboratory of Ecological Environment and Resources of Inland Fisheries, Wuxi Jiangsu 214081, China)

Abstract Life histories for Coilia nasus in the Kenli section of the Huanghe River were reconstructed
using otolith microchemistry. An electron probe microanalyzer (EPMA) was used to analyze the Sr and
Ca microchemistry patterns in otoliths of five C. nasus individuals(D1,D2,D4,D5 and D6 collected from
Kenli section in May 2016. Results of line transect analysis showed that the life history of C. nasus was
complex. All individuals were born in fresh water with a lower Sr/Ca ratio in the core area; however, as
they grew, they demonstrated different life histories. After leaving the freshwater habitats, D1 and D4
mainly lived in the estuarine environment rather than seawater, where the salinity is relatively lower; the
maximum Sr/Ca ratios of D1 and D4 were 6.1 and 6.2 respectively. D2 moved between the freshwater and
brackish water habitats without migrating. The Sr/Ca ratios of D5 and D6 were higher, manifesting the
maximum Sr/Ca ratios of 8.44 and 8.63, respectively. However, because of water and sediment discharge
regulations, we cannot judge whether the habitat of D5 and D6 had been extended to the sea. All
differences were confirmed from the mapping results of the EPMA data. The otolith of D1 and D4
presented a bluish pattern in the core area and greenish pattern in the outer regions. The otolith of D2
showed a multicolored pattern (alternating bluish, greenish, even yellowish). The otolith of D5 and D6
presented a bluish pattern with lower Sr/Ca ratios in the core area; as they grew, a yellowish circle was
formed in outer regions adjacent to the bluish central regions. Based on the results, we were able to
reconstruct the habitat history of C. nasus in the Kenli section of the Huanghe River. Most of the
individuals completed their hatching and early life mainly in freshwater habitat, then entered the estuary
or seawater, and leaved to and from the fresh-brackish water habitats for feeding until they were captured.
The life history of the freshwater stock represented by D2 is relatively complex, and we speculate that it
may enter the Huanghe River because of the water drainage during the flood season in Dongping Lake.
Key words Kenli section; Coilia nasus; Otolith; Electron probe microanalyzer
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