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Fig.1 Anatomical diagram ( panel a) and cross-sectional photograph ( panel b) of an eye lens
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1.2.1 SRR/

MR A AR ARAE AR 2 — 843, H AR
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2.1 BEFEMETR

et KR H & ® T L IR
( minor element, ¥ J& > 100 x _6,11[] Na.Sr K.S,
N.CL.P %) FIyEH JC & (trace element, 3¢ & < 100
x 107", 41 Mg, Cu,Pb, Hg, Mn 45) ™" # % [
BT, ZE A SR i b © IS ) i TR A Ba,
Co.Cu Fe Hg Mn Pb Rb Il Sr 2 | {H G4k
Hh T I T 3R A SIS PR ) e R0 B 5 ) AN [ T
F 22 5t , DOVE 61 i 5of 46 900 /) 8 5 &2 % £
Parma microlepis IR A, & B A AU TC R
& & ol Hg > Sr=Rb > Pb > Ba, POURANG
VR W A B Rutilus kutum HRFG S A, %
MHEARMEITEA S>Cl>K>Ca P Na Fe,
TIOR3 R A A O
X 5 5ME 2 MU R 255, W DOVE 45
I Cu Mn Hil Fe T4 A 7E fib 1A S M A 1Y
E.
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Tab.1 Study on eye lens in fish age determinaion

He )22 5 Biological parameter

Yi#p Species

FRIZN e

Eye lens diameter

A I 2 5 Y AT E A I 2 5 Y ]

Age determined range Eye lens dry weight Age determined range

i A} Leiognathidae
fif§ )& Leiognathus
SRR ) Leiognathus equulus vV

&7l Siganidae
W T-111 )& Genus Siganus
K i1 7 Siganus canaliculatus Vv

fi5F} Scombridae
PIEEERE Rastrelliger
B2 ﬁ,’ﬂ}.@ﬁ‘[ 14] Rastrelliger kanagurta \

{7} Sparidae
TR & Acanthopagrus
e i ity 1) Acanthopagrus latus -
Varoiti Lithognathus
0S5 A WU Lithognathus mormyrus
T H3JE Diplodus
i T o 1] Diplodus vulgaris
BT A7 Diplodus annularis
4B & & Boops
A HREE7) Boops boops

< < <L

1~3 Vv *

|} Terapontidae
))& Theraps
tijl £ [ '5) Terapon, theraps -
T tlJ& Pelates
DU 811 Pelates quadrilineatus -

Jakk ) Synodontidae
W8 Saurida
ﬁﬁfﬂ'fﬁ@ﬁﬁ[m] Saurida undosquamis \V4

g} Sillaginidae
fisi )& Sillago
L1 Sillago sihama VvV

i1} Cyprinidae
)& Cyprinus
LLE IR Cyprinus carpio L.

vV 0-~3

VTR IS, FEREAT BRI S B S AR, <+ " A MG IR BOHIBTAR IS, — 7 R B MBS

Notes: “\/” means there is relevant research and can effectively judge the age within a certain range,“ * ” means there is relevant research but

cannot effectively judge the age,and “ — " means there is no relevant research

2.2 BESHEMEARAMETENILR
RN B 2 [ T R A &
E ML TR T I R 4 R
B B E E A R RFEEE Y Ca Sr Mn Cu Ba Pb
L3200 e HAEH A, Ca A AER B A, 1E8E
R B SRS A B R A 2 rp, M
Cu PSR AR S 5 BRI A i A5 AL 7L
T RNIGE A N B JC K oA, (BB 5E T8
SR E] T — SRR TR, BT A A 4 2
ol NS AT Ol & U S I o Sl =
b0 e R ARG AR S A (9 Rb A Hg,

JEHAMRE L PR S R I B
2.3 RERTRETENNA
TELAFERIBESE h, B i R T )2 B
FHF #2805 B A B i 4, 470k, BRI S iR b iy
R T B W OF WO N B SO A
GILLANDERS"* Ay B it 5 4% b 10 3 o0 )
T X4 a2 Fh it (A2 POURANG 25790
HRE ARG it 1R F Ak i T 2R 1 5 i A i 2 4 2%
TR, FEFHE 45 22 B P REAS g $2 L ME A 19 15 8 o
KINGSFORD 2% )y iy i it e % 5 2R 1
WA —EM KRR, 7, BIRAGRE RN
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3.1 RUABmERERMES®

TEMGTERREE 8 N FETH 2% 124140 b S e
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s 8, I s % A W B e B
SV CAFAET = Ko (R 5 i 1y A 7k
eEY) RO T 2R SR 45 BB K
PV — MOk, ATLGE T A RS 80 C 5 8N ix
B2 M1 5K £ £ I, T A R L R
SE [ 2 U AR il Wy b T Ak ) £ 25457 PR B B
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78 SRS S R O
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ISR ORI B TR R . RN E R
PR B RS R T i, AR
A 50% J2 vh AR 28 9B I R A T2 T x s
& A FURUE RS RO 8 2R G5H) v, Hoy
X GHA PRI AW AR, KA 8
C A 8PN HiT sk FEPRIL A A7 R AR i, RT3
— o B R ) B X IR S b A R AT 2 e L
] A TR E R R
3.2 REEHMEAAEKRREERMCERLL
L3y

R AEAR G ERAC(ER N 3% ~
49% ) P8 DRI JG 35 16 2 Bk 8 R I o7 2 T 7
SR A F ) T 0 AR K 3 RGET A R A S
IRy Z 18] K e iy T R e e B8 A
R YA I 3 AN ) sF 1] B3 0y ik SR B Rl 22
AARIEHEE CE IR 8 S BEE AR
A KT A R AR, PR I ik 2 Al 21 4 5 Ak 2 41—
FEHIE A 4r B — Bt (8] 1) A2 6] 0 &R M
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3.3 REFBREHRERERRANLA

RRaE [P 2R AT DL B WA £ Y 4% £ /K-
R FRJE . WALLACE 4570 S3 47 T B8 2% £1 5
th Epinephelus morio, /N Wk 55 Mycteroperca
microlepsis A1 75 K V4 VEH 8 Lutjanus campechanus
MR e A v A BB E R 3R, 2 IR A IR I & 1
ARG, 8 N {2 i 8 K, X Uk A H B
TKOP B2 AR I % 100 26 3 7 5 KATIE ™ G347
T B Wy 22 W) 6% ( Coryphaenoides rupestris) \Jit 7 45
fi& X & 1 ( Aphanopus carbo ) Fl i & ( Lamna
nasus ) NR M fb 1A W7 T80 A2 [ 62 3R 1R, & X
3N 8N B AR KA 2200, 25550 3
BT AR AN, BR T LA, MR &
7k 8" N (BB F 43 BT Fh 45 A A= 1 S8 i W1
BN, 0 SAMANTHA'™ W %5 T 22 6% Raja
montagui , /N iR BE % Raja microocellata , 45 FE if
Raja brachyura , 35 #f % Raya clavata §HEK 05
WL 8PN {H, & 33X 4 S Fp A% 0 85N
(EAFAE BT 5 LA 8° N (EAFALE B &
225, AR IX 4 AP FR G BERTE 7 BRI i s
TEEATH, NS BCARIEIG I -5 R 15 2 21
] 8" N fEA) 22 5 o

Bk R [R) 62 28 S e 1 41l B RO S b 28 AL
WALLACE 455V 52 T 3 4% /)Nl gk B R 5 it 1k
Hh R R 2R, R B MARAZ DAL 11 8 C (i 2
AR, M AR AR SN L 87 C EAH 4, 25 LN
K 3 ZR /N G iyt A RS [] A b AT E R
TR E R AE T [A) — A~ SO 3T 09 b B AL E
BENJAMIN“*) #  T k VG ¥ ¥ % ( Atlantic
trapon ) IR [ A 7 1) 8 C AYME, & BRI 5 K Y
AR T IE N B AR, 23 A W7 b R B S ) 45
KRB, 3 5 KATIE™ 7 H AR 458 SR
HARAE S A 81 C LSR8 ILoh, KATIER
W IEZK B ( Cyanea capillata) H1) 87 C fEHAE
oA, [ R B R A T A B
(Spiny dogfish) WA HE A FRK M G B A7 B,
DIXS AR S 30 10 B 528 A A R i 2 48 . BR
TS M N Z A1, ARG A 87 C B g T
T Rl 6] )53 P O R 2, 4 CHRISTOPHER ™
1B B B8 i 5570 ¥ ( Centroscymnus coelolepis )
N A At AR BB TS 8" C B AR fk a3, I N 1% 23l
U 3 55 BEAA 7 R 37 BR B AR RL %) T S A 7 65
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Review of the information analysis and its application in fish eye lens
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Abstract: As one of the hard tissues of fish, eye lens has the characteristics of stable structure, resistance to
erosion, and easily accessible. It contains a large amount of protein, which records much chemical
information, and has been applied to a certain extent in the age determination of fish. In recent years, with
the continuous innovation and progress of geobiochemical technology, the trace element and stable isotope
information of fish eye lens has been paid more and more attention to by scholars at home and abroad. Here,
the application of determined age, habitat reconstruction and feeding ecological tracking were reviewed in
terms of the diameter and weight, microstructure, trace elements and stable isotope of the eye lens, after
analyzing the composition and growth pattern of fish eye lens and comparing the advantages of eye lens and
other tissues for stable isotope analysis, the research methods, application status and development prospects
for stable isotope of eye lens in fish life history information, especially in feeding ecological tracking and
habitat reconstruction were summarizied to provide reference for future research.

Key words: eye lens; fish; Cephalopda; age; trace element; stable isotope
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