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Fig. 1 Survey stations in the offshore waters of Southern Zhejiang

http://www.shhydxxb.com



770 SR C S N S SO 33 %

L. A A R AT RN IG5 20 BB HA 3T Rs L

1. Sampling points of otolith grinding template of juvenile ;2. Sampling points of otolith grinding template of adult.
B REBRXERHLHMAGE

Plate Laser ablating positions of sagittaeotolith of P. argentat

B TERAE UG i A IR AR b, e E
FHROCH IR R 1T MR G EAEA (1~41%) KH-
A1) Sr/Ca RS T 2007 FEAL R B L 1

F1 B H-BEEREESE FERIGUNIREARTFR
Tab.1 Sample list of LA-ICP-MS

i AR P51 [(SS PRI i

Code Agely Sex Length/mm Body mass/g
1 1 I 129 50.2
2 1 Wb 116 36.8
3 1 Wb 137 54.0
4 2 W 145 73.1
5 2 Tt 159 87.6
6 2 T 158 77.8
7 3 et 174 123.9
8 3 et 154 77.8
9 3 Wb 160 89.9
10 4 Wi 200 185.9
11 4 Pii3dn 186 144.9

1.3 HUESH

H1 T H A7 Se B 7t 52 BRI S R DR Ca 75
SN BN IR P/ 2 [ PR, FF Sevk BE AR ALy
Sr:Cax10° HufH . fii FH Excel 2019 #4784 1155,
IR I A0 A Se/Ca LUAEZSfLATER I . &%
FAEASSE ST, 51 A STARS J7i% (Sequential
t-test analysis of regime shifts) , ¥4 B8 # W7 4 B 0
104 , Huber ACEE 1R, BAF L P 0.1 224
HA7 Se/Ca FUARAS S e A2 £ o f I SPSS 26.0 it
?:Ijkﬁﬁ*ﬁgﬁ(Mann—Whitney U-test) . %35
SET X AR K JHGR K RN K 1 Sr/Cax10° (IR 7K <
3 JBIRIK 3~T K >T) K53 B i T g ¥ A0 Tk
HAMR A AR R AE

2 45
URANCE R BIR(63: 3 CR RN AR P NS U2 3N
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Ca [WAE U 8l SVA 1 e/ IME R 3.99%107, e kK
B R 8.12x107, B 2L FF 5 (AT — WA R Y Sr/Ca
FUARL , HoAt B 0 e RAE FEASTE 3x107°~6%107 2
sl A K25 200, Bk NO3 1A By
BrxwEMEER (P>0.05, Mann-Whitney U-
test) b, KAKTT LA Ay 2~3 AN B, H A AB B Bt
2 50k 8 3 (P<0.05) ;MK FF , B  Si/Ca
FAE AR AL A AR A], KA AT o3 P2 — K B
B i Sr/Ca FABAZ O XSG, 28 HAth DXk B 41
W 38 R T S B B B G K, A4 NO.6.NO.9 FlI
NO.11; 75— FE b Sr/Ca HAEAZ O X B, H:
b DX B Bt AT 1% 8 R S IR B P k) 1 i
£, 4% NO.1,.NO.2,NO.4.NO.5,NO.7,NO. 10 FI
NO.11.

/2 878 ,NO.8 . NO.9 NO.10 43 2 B Bt , &6
1 B BE 43 51 4 - %0 22 900,540, 1 200 wm
Y IX I, Sr/Ca WU AH BRI 25 2 B Be oy iR EFR BS 2
T IX 8, Sr/Ca FE(H 035/ T4 1 BrBE(P<
0.05) . NO.6 73K 3 1Hr ke, 5 1 rBe 0 &2
360 wm Y DX I, Sr/Ca FUAE L R 5 5 2 B B Ry 360~
960 wm XI5, Sr/Ca HAR B 5 45 3 BB 4 960 wm
EH AN, Sr/Ca R P 1B B 555 3
BB 2 (8] 22 S AN 3 ( P>0.05) 0

NO.1.NO.2.NO.5. NO.7 HINO.11 43K 24 Fr
B 5 1B Bear il WE A % 0 3 480,480,480,
780,420 pm B IX I, Sr/ Ca HoH i s 55 2 I BEh
RIS BRI, Sr/Ca H M B E R TAE 1
BBt (P<0.05) . NO.4 %30 31 FrBe, 55 1 B B H-
R0 % 480 m X B8, Sr/ Ca ML E & & 5 45 2 By
BLAE 480~1 080 pm X3k, HEAE 16 55 3 M Be o
1080 pm L IX B, Sr/ Ca HUAE B T45 2 Br Bt
AR TS LB, A58 1M EREARE
(P>0.05) .
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Fig.2 Sr/Ca ratio changes and pattern changes from the core to the edge of otolith of P. argentata

http://www.shhydxxb.com



772 SR C S N S SO 33 %

®2 RGBBXEAHS/CalbEER
Tab. 2 Fluctuation of Sr/Ca ratio in the otolith of of P. argentata

FEA G5 AR 1 X Sr/Ca AT

Sr/Ca FL{EAE{L B BE

HARK

. . Sr/Cax10°®
Sample Age Sr/Ca ratio of the core Change phase of Sr/Caratio  Distance from the core/pm
1" 0~480 5.88+0.34
NO.1 1 5.99
2" 480~1 080 5.02+0.33
1 0~480 6.46+0.60
NO.2 1 7.83
2" 480~1 140 5.31+0.51
NO.3 1 5.88 1 0~1 260 5.65+0.52
1 0~480 5.58+0.15
NO.4 2 5.57 2t 480~1 080 5.07+0.18
3¢ 1 .080~1 260 5.44£0.21
1 0~480 5.71£0.59
NO.5 2 4.98
2b 480~1 320 4.64+0.49
1 0~360 5.73+0.38
NO.6 2 4.97 2" 360~960 5.17£0.21
3¢ 960~1 380 6.29+0.43
1 0~780 5.98+0.22
NO.7 3 5.79
2b 780~1 320 5.40+0.37
1 0~900 4.43+0.28
NO.8 3 4.58
2" 900~1 220 6.38+0.74
1t 0~540 5.07+0.40
NO.9 3 4.89
2b 540~1 380 6.31+0.76
1" 0~1200 5.73+0.29
NO.10 4 6.03
2" 1200~1 740 5.55+0.64
1" 0~420 5.59+0.23
NO.11 4 591
2" 420~1 500 4.59+0.25

T« Al —REAR o _ERR P BT R, FR AR R B Be 22 5 A B35 (P>0.05) , PR [RUR 2257 B35 (P<0.05)

Notes: Phases in one otolith sample having the same letter indicate insignificant differences (P>0.05) ;

significant differences (P<0.05).

3 e

CA TSI SRS e R Mk B AR L R

M £ 248 Ay 0 2R BRI He e PR R 2, Jr A 3 %
B 5 T 6 X8R Se/Ca FGAE B 2246, Fe AT AT
DA 5% R Gt £ g AR 3 AR I, E R AR SR A
A ERNEBIRMTBE LB, RO —E L
B AR 2 B REAE , AN AE 480 pum &b
R BEAE A, 7 900~960 wm A HY 38 55 4% 0 B i
LA FH R 3 (1 2) . S5 RAEARE Fr sy
BT B 2 B8 Tl VAR L 0 300 e % £ M R T AR VB ST
VI S A AE 3 AR A £ 7 BR 8 , AR e AN — K
W REY . Sa RS 255 A bR
M3, BEA% 0 480 wm A0 1Y 28 AR AT ] BB 2 4R
AR TR R ABE & A T 58 R TR B
77 B 37 o] 6] — o0 B R Wl ol , 4 th BRI 2 Sr/
Ca [WAE B fb B SR B Ol o R £ 1Y) 455 S5 AF
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whereas different letters indicate

WS AE 1.19 A2 47000, G A R 0t £ 58 1) 1 g, 22
A3 72 ORI, 17 960 wm 22 A7 Y X 1 1 30 ) 359
G, U IR 2 DX 3 B 3 e R E A B 1 R AR AR
EOFA
IKARER B 5428 HoA7 P Se/Ca HEAH S IR K .

JBARIK i AK ER FE A OGO R, Al LLaE i X HeA
1 Sr/Ca FUAE 19 23 B ok S S8 5% 0. MR TEAS [
AR B K IR AR o ASHIF ST I AR I f R AR
AR AE LI B 4 0 AN 45, N HEA A0 B 2111 Sr/
Ca W AH B U 8 A K, F ¥ {8 & /b hy (4.43+
0.28) x10° (NO.2) , f& K K (6.460.60) x10°

(NO.8) ,&BFE 3<St/Ca<7 YN, ¥ITC St/Ca<<3 1Y
L. XA S Dy AT 40 25, aT LIAS B LA
JURPZEARY (B13) 55 —Fh R R AKCE Ji A, AR 3R
J& 1 B9 AN T6] By B 44 R 3<Sir/Ca<7, £ 45 NO. 1,
NO.3.N0O.4.NO.5.NO.6.NO.7 NO.11, J# 7 %%
AR BT B (1~4148) o S48 30 S i M A TE A ]
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1l 4.03x107, 5 =51 6.63%x10°7, AR Fa kb T ik
KR AEE o 5 A R R K TR KR A B, AR
A 55 )8 1 1EAE 3<St/Ca<7 Fl St/Ca>7 W R | £
i NO.8 \NO.9 NO.10, S AR 18 53701 Ay 3 1% (3 1%
41 . IXEERE SAEAE P B B AR AR 5 — P B
3<Sr/Ca<7, Vb B ATE 3 B Bsf 101 A6 06 7 R 7K 7K
B, Se/Ca>7 W BLAES 2 B B, Ab TR A K S
WM G . bR NO.9 f7AE £ IR Sr/Ca>T MY FEAE ,
Pl S Sr/Ca>7 34 5 H B — K, $ 0 5k Fh 25 R ()
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FEIR , AR X Sr/Ca>T , HoAl X 388 TG 28 17 ¥ K
ARG, R 2 WA Wi VL g S AV AR 1 £
.0 X Sr/Ca HLABFEAE 3<Sr/Ca<7 1 Sr/Ca>7 WY 1%
O, 3% AR G 0 B Ab 5 77 AE ORI AL
i AT I N R A R AN 2
HE BRI K R AL B SRR NO.2 — A, 45 HL
R, AR M KR AL 7 T RE MR K. AR I
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Fig. 3 Life history patterns of P. argentata from the offshore waters of southern Zhejiang (the red triangular area
means the incubation area)
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Reconstruction of habitat history of Pennahia argentata in the offshore
waters of southern Zhejiang based on otolith microchemical Sr/Ca

HUANG Qingzhu'*?, HUANG Huixian"*?, LI Jianhua'***°, GAO Chunxia'?>?**°

(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University , Shanghai 201306, China ;
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Laboratory of Oceanic Fisheries Exploitation, Ministry of Agriculture and Rural Affairs , Shanghai 201306, China)

Abstract: The offshore waters of southern Zhejiang serve as an important fishing ground in China, where
Pennahia argentata is a common economic fish species. This study explores the habitat of P. argentata in the
offshore waters of southern Zhejiang in order to reveal the environmental changes during its individual
development. The experiment is based on the otolith samples of P. argentata in this area, and ICP-MS
technology is used to measure the Sr and Ca elements in the otolith microstructure. By analyzing the Sr/Ca
ratio, it is found that the range of environmental changes for P. argentata habitat is between 3. 39x10 and
8. 12x107, indicating the existence of two habitat types: freshwater and brackish water settlement, and
brackish-freshwater and seawater mix. In addition, Sr element has been proven to be an effective tracer of the
fish habitat history. This discovery not only enriches our understanding of the ecological habits of P.
argentata, but also provides a new, feasible, and accurate method and approach for studying the migration
routes of P. argentata.
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