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WE: LRBLHAN R TR FRIEEIN AT LN BEZ TR ETE, T
MEBETFARBEESRBEXRA BNEAEEFENBENBEENE, £REA, £ZL£FH
Fems4 MR, AP CaNafSr h T E T H, SRBEFAS/Ca K TRFHFHEE B
REMEGWRAEL R, KRBT E S/Ca kg, MAESHE MM TH, St/Ca 5 RiEE R I
PlXZ, FRABUAGNEZEATRAKNANES St/Caz AW E, Ba/Ca ] FH Z
FeFEMIWER TR, ZXZ a6 E R & F % Ba/Ca 2U A T A, 5 H 4K & & &
BARKRE REEFERREBAMG N, ZE2F 4 Mg/Ca U mBER, TR EF A4
KEZIBPNAXR Mg/Ca 5K BEEEMK, WA HARANEZZEZRBEHZUNE FHETH
WEERNERDR M FFANHETR S FRNREEZTMER, SHARAAEL X,
KEER: X4, Br; MELE; Rit; AN, FhHxEir

HE4SESE: Q958.8; S917.4

Z£ i (Dosidicus gigas) |2 53 i F K V-
FRABHFIE T AR K- P 10 i 4 e I 1 R A
T HI T, e AR KT PR AR R 1 Sk 2l , e L
TA AR JE 0V 24 A A6 EB L AL VR R R ol
P R E B i AT 2009—2010 4F Xt
T BN M 25 F2 B AT T YR UR AR, U H
By 15 CHOEF SR . EET, 5 4% [ 2 2 ook B
T3 BN A 25 5 L AR 2 5 03 A 2 A
TSRS E AR 3 o A B R T AR
TR o FEA 0L T4 0 PR YA 1 1 — o
A g KRR SRR, W4
F R A 2B i ie AL T B AR O, B T AR W R 4
20 41 B oG R R 7 345 1k 2 IR0 B 4y
BT, L8R BIF 5 040 T T 26 2 0 ol 2 1) ol R 45 4
50 S5 ER B A — o 2% T B A I AR Sk R 2R Y
FIRE S 5 A0 S 43 BT LA % A 8 B 3 45y T 45 5
TARSFRRL T MR RFSEUE B, B e T
RMUTAR S MBI KR R % V], St Fe . Zn %

%5 B #5:2012-03-31 &8 B #5:2012-05-30

X FRERL A

TR WHFE AR EEN B KRIERITTER. Wik, A
ScEs A O B il AL RS B T R 0k (laser
ablation coupled  plasma
spectrometry ,LA-ICP-MS) , /3 ¥ & 1 ik B £ )&
L0 X LIAMNECEE R 0 H A R OO R R AN ) 2R
I S B BeH A R DT R B LR 23 A1, I LE B[R]
7 IR AR IA] A 22 5, DT kg 1 ik A0 4 42 B 0 ik 22
Mg ZE F A0 A I S e B B B P AR

1 MRS Ik

1.1 ##skiR

FEAS SR AEIf ] 2 2009 47 A 23 H—8 H 30
H. J#% 1 58 & 10'30°N ~ 4'30°S,100°W ~
91°W, JEM N FIC 16 57, HK 49.2 m, Y
95 8.3 m,BIPR 3.6 m; Ml 492 t; 5% 851 m’; &
LI 698 kW EIHL 4 &, 5 V)% 880 kW; /K I
LT 120 38 x 1 kW DABEAS 0 5 T 3R P B AL
TR 8 20 BB (R A2 20 R A AEA) 3K

inductively mass

FEIIA : HK H AR E I 45 H (HSFC41276156) 5 [ K /NS =7 @ BOR BRI & S 11 (2012AA092303 ) 5 [ 5 & 0% 7 Mk Ak % 35

(2159999) ; - ifg i B A1 #7178l 340 (12231203900
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Fig.1 Sampling localities of D. gigas off

the Costa Rica water

1.2 XWAHE

&M 3w TR G R S = i R JE R
R AOGEATAY M E 4 F5 I (mantle length,
ML) & J5i it (body weight, BW ) 25 ML Jll 5 A%
1 mm (KT EAEFHE 0.1 g

FH BT 2 50 0 A DAY Ml 6 B0, O 4 B A
AT S RIG 7T A 95% LFEE W 1.5
mL B0 DL Y B £ 25 EE A1 BRO1E A % 1
A B I

Famh HES Bk HAMER
P X ws s HIE B i, e O £ V) AR AR 18
() o H PR %08 0 B A K 5 T 38k
L2 e Ak 75 R4 SRR i AT A0 L I ik
BB Ak iy FLAE Ak B 4k IS 1 B B Tsomet
1000® 41 EHLA U1 B/ e, I DL B RS T 3%
WA Z b BRI AR, 7 Struers® &l B A7
BEHL |45 )5 L 3M® 240 grits 600 grits .1 200 grits
2 000 grits Bjj 7K i 5 10 4%V H- A1 2\ 9 1 F S 4 A%
O, AT B R OR W 7E OB T R A, DA S B
O 5 WG58 B — T L AR 5 A2 LA b 3 B 58 A
Hh—TET o P TSI A% L, B 0.3 pm 4
TR AR 7K G8AT S AF B G 1) B U0 R s I ke o &
GF BB YD R N 85 A8 R A OF B AR .
WFES 7 19 H G VI 5 T x 400 (50627 i M0es F %
FHl CCD (% #:%% &) 411 #& , 742 A PhotoShop 7. 0
XEMR AT E AL PR (B 2) o I EGE R, f A
FEAR S0 P A AS TR T, B T B0 4 8L
BOH S EEET 5% I i B,
75 N BT

*x1 ZEZXEHEERER
Tab.1 Summary information of sampled D. gigas

FEA i H5 H ) A B A/ mm  EBTE/g HE PE TR A Hit/d AR
sample fishing date coordinates ML BW sex maturity stage age hatching date
1 2009-08-18 9°21'N,94°52'W 429 1 690 Q AL mature 251 2008-12-10
2 2009-07-29 8°30'N,96°30'W 374 1 060 Q i # mature 199 2008-01-11
3 2009-08-18 9°21'N,94°52'W 275 420 B S AL immature 162 2009-03-09
4 2009-08-13 9°00'N,96°00'W 239 270 6 A E immature 297 2008-10-20
5 2009-07-27 7°47'N,93°54'W 272 460 Q B3 immature 203 2009-01-05
6 2009-07-29 8°30'N,96°30'W 235 350 & A B # immature 202 2009-01-08
7 2009-08-27 7°55'N,96°08'W 326 860 Q A2 mature 212 2009-01-27
8 2009-08-09 7°46'N,91°48'W 362 1 130 Q ¥ # mature 203 2009-01-18
9 2009-07-29 8°30'N,96°30'W 316 830 Q B immature 221 2008-12-20
10 2009-08-17 8°55'N,94°55'W 263 458 é % mature 175 2009-02-23
11 2009-08-19 8°35'N,94°19'W 259 477 Q 2 AL immature 163 2009-03-09
12 2009-08-18 9°21'N,94°52'W 409 1 090 & A B immature 215 2009-02-15
13 2009-08-18 9°21'N,94°52'W 285 450 16} JiZ mature 186 2009-02-13
14 2009-08-09 7°46'N,91°48'W 274 542 Q AP immature 183 2009-02-07
15 2009-07-26 9°30'N,95°30'W 271 460 Q AL mature 220 2008-12-18
16 2009-08-15 6°36'N,95°02'W 250 570 Q ¥ # mature 174 2009-02-22
17 2009-08-18 9°21'N,94°52'W 310 590 1) A # mature 215 2009-01-15
18 2009-08-09 7°46'N,91°48'W 295 627 o) 5% mature 180 2009-02-10
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Fig.2 Analysis points in statolith of D. gigas

1 - 5. represent embryonic, paralarval, juvenile, subadult and adult phase, respectively.

o E A E M T B9 A H AR
ai, JOA T mL R 3R B A S5 /N, A 120 pL
TSR , SR J5 CAE 120 TRy B2 T RG
WA 120 L fif§ BR , B DR FF i 58 42 W fif, 7€ 120
Crym ik R ZE T, sEBHRImAS 50 x
10 "1 5% G BR VA W 250 pL, 35 b 36 7 25 £ L K
5 55 B TR BT (ICPMS) il it

e N & S o RR YR LY
X o6 R MR ok B T, gt B S e S W H A
YA e PR KT 18 Q [ 25 B F /K i P8 5 min
JEAE Class-100 JZ Al +. HE AT LEH
Xigk (B 2) , fEARFR G A 0 X AT f
I J5 A% 0 X 0 30 10 1 X7 £ 8 1 A T IX
iz 00 I DXL e 3 9 S L DX R AL | 4 0 4% 2 B
1ASEURE

TEHCAT A 85, X B A TR0 S ot &R
(“Ca,™sr,""Ba,* Mg, Na) 75 ' |5 #b i K% (iR
B0 b T B 5 0 B U5 [ K T S S 5 % (GPMR )
IO ) o b S 1 o i v I 5 i Ok
£4%:Jy GeoLas 2005 ,ICP-MS >y Agilent 7500a, %
JERIPR B AR 24 wm  HOEHRAN 5 Hz, BOGRI D
AR AR (0.7 L/min) /S 20, | AAE N #b
££7.(0.8 L/min) DA RAE " . BEAFTRE A
£33 20 ~30 s 25 {55 F1 20 s BRSNS RGNS
BAE AT 225 3CHR016 - 17] . LA USGS Z7% B 3
(in BCR-2G, BIR-1G #l BHVO-2G) J % 1F #7% #E
KA Z AN, TE N bR TR & = AT e I

XoF 73 BT AT B B 2 b PR (AL HE R AR A AR S Y
VPR AU RBUE IR AE JUR & I RATK
4 ICPSDataCal 5¢Ji, '’ .
1.3 HESH

(D) 7 Hr B A T R A 26 2 A5 (2) 43 []
A, 5 AR O RETXALITER 58T
EWILEF T ES R AR EEZRNHZ
AL 7 5 43 A 4% ¥ ol TR] G R A Y 25 5
(3) G B AS [R] H 13 983 A 1 25 5 #0444 (8] B A7 A% 0
ATCE HE5ICR M A 25 55 (4) X R ac 48 4 1%
HITREMTHE; O WITHTESHB TR
(B30 E ) B9 0% 285 (6) B 3R U7 22 73 7 ((two-
way analysis of variance, ANOVA) 43 A [F] £E A<
PEARAEREMBEEANTRESELES . Sit
S Hr % B SPSS 15.0 58/,

2 4

2.1 HAMETLTEMEREAK

HoA7 H 55 Ca oo & LU CaCO, M1 X 1718,
CaCO, 15 4% 3 fi 4 76 K M L1996, 4% 0. 1% .
MmN, ZERAH AR H Ca %54 Fiot R,
Horp Ca & &5, W BE o 370 723.9 ~392 078. 1
(745388 035.6 £6 842.5) x10°°, Hyk N Na fil
Sr 4> Wl H3457.0 ~1 9537. 1 (F ) 6 480.2 =
5039.1) x10°5617.0 ~6 302. 1 (F6 027.9 +
212.3) x107°, M oh, KL Ba, Mg K Zn B,
Fe Mn Ni Cu %50 E (#£2),

http : // www. scxuebao. cn



4 4 e A R RN AN I 25 SR A A W B T R 505

R2 ZZEHAEEMEBTRAR( x107°)

Tab.2 Composition of trace elements in total statolith of D. gigas

45 no. Ca Na Sr Fe Mg K Zn B Ba Mn Ni Cu
1 392 042 3 457 6 302 853 81 58 28 5.0 12.7 1.4 1.2 1.1
2 388 515 6 322 6 001 822 746 267 49 11.3 6.7 2.8 1.2 1.2
3 391 452 4 204 6 196 682 116 102 47 8.3 11.4 2.0 1.3 0.6
4 385 406 6 734 6179 855 2 335 800 42 10.8 10.0 4.4 1.3 1.2
5 391 612 4 143 6 003 848 79 76 18 6.5 6.2 1.5 1.2 1.0
6 390 987 4 395 6 120 885 237 133 37 6.6 7.8 3.7 1.4 1.9
7 370 724 19 537 5793 784 4 205 1459 108 30.1 6.4 1.4 1.1 1.5
8 392 078 3 637 6 040 884 51 65 6 5.6 6.6 1.1 1.3 3.7
9 389 505 5 892 5617 785 549 242 49 6.6 6.2 4.6 1.2 1.6

it — 20 o3 B B, A R >R 4 A Y B e T
24 Na/Ca 1 Mg/Ca A5 fb#: K, i Sr/Ca Fe/Ca
AR (K 3),

20
18
XE14b
m o< 12
e % 10 -
085 8F
-
W5 4L
R° L
0 1 ]
Sr Na Fe Mg
JGE elements
B3 AAXERZEZEFR/L#MLES
CazZzibtmTik
Fig.3 Changes of elements/Ca concentration

ratio of statoliths of D. gigas

SrHTIN g, e R R 1 25 2% £ B 7 St Na,
Ba MgE4 R oL R & LW 22 57 (P >

0.05) ., B Ba JGEDISM,Sr . Na Mg %5 3 Fhoc £ 78
FAEKIMNZ A B EMEZER (P <0.05)(£3),
22 AEAEXEKBREHEARELES Ca g
e &

G WA B A1 Sr/Ca fe i, B G — H T K&, 78
I R 2 IR ([ 4-a,5-a) 5 IR iRy 03 0 A1 8 3
Hf Sr/Ca W] W & T FE A 01 A A 3 (P <
0.01), HEt Kk mEEHEZER(P>
0.05) . {7 0] F1fE fa ) 5 1 Na/Ca B i & T
HEMDMAERK (K 4-b,5-b; P <0.01) , 2 5] ¥
UL e AR Z ] R (P>
0.05) ., nUfH-f1 Ba/Ca ligm T H & & W (K
4-¢,5-c;P <0.05), F“U" A H Al & A E KB
ZIEITE R 25 (P>0.05), IR 2 MM
WIH- A Mg/Ca & ik /) (& 4-d,5-d) , It iz 5
Mg/Ca & m T HEAB (P <0.05), HE4
KW Z MW B 2% (P>0.05),

®3 EZEREFREEKEZE Sr.Na.Ba Mg % 4 i E TR ANOVA S 4R
Tab.3 Analysis of variance of the element concentrations in different growth periods of D. gigas statoliths

A7 B SR/ ( x10 %) the value of trace elements in different zones

e Bl X JE b X i X ShE X X
TR i P A
nucleus postnuclear zone dark zone peripheral zone
elements P-value
i T A4 S TH i T A4 i A4
range mean range mean range mean range mean
Sr 5919~6735 6374+242 5968 ~6 891 6353270 5546~6525 5894277 5453 ~6305 5803 +258 0
Na 3405~4 136 3840 +264 3698 ~4 927 4384 447 3683 ~4 844 4330344 2938 ~4 474 3 806 £423 0
Ba 4.3~22.0 11 +6 3.8~16.7 9+5 3.2~15.7 8 x4 4.3~44.8 11 +9 0.147
Mg 50 ~494 182 +158 43 ~19%4 100 +50 39 ~ 164 81 37 31 ~290 66 +61 0.003
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4 EXERERKYPHERTLES CalbfE LA-ICP-MS E S 4 R
LD, 2 50K ,3. X 4. 5ME X,
Fig.4 Element/Ca ratios measured with LA-ICP-MS in different growth zones of
D. gigas statoliths from the nucleus to the edge

1 —4. represent the nucleus, postnuclear zone,dark zone and peripheral zone respectively.

18 1
= 17 .’_o‘
£ £
z 3
E s £10
5 14 é g%
A3 ¢ Z 8

12 1 1 1 1 J 7 1 Il 1 1 ]

50 100 150 200 250 0 50 100 150 200 250
H% /d age in days H#s /d age in days
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1400

~ 1200
o <]
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ko) S
g :E:s/_ 800
g < 600
S S
S S 400
- = 200,

O 1 1 1 1 J O
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H# /d age in days H#% /d age in days
© (d)

El5 ZXEEERMBRERATES Callb{f LA-ICP-MS 54 R
Fig.5 Element/Ca ratios measured by LA-ICP-MS in different ages of D. gigas

2.3 AEBUABERHMETES CajitE 7] A= A i ) A 25 2% #0 B A1 19 Na/Ca Sr/Ca 22 5¢
AR A R ZER AR AMBITRYS Ca HAH R (A 6-a,6-b; P >0.05) ;Mg/Ca,Ba/Ca
FCEITW R 25 (P >0.05) . AREBEMAA GBS fEARAERKE IR TR 25 (K 6-¢,6-
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d;P <0.05) i 12 A 43 AL i 17 2 H-£1 Ba/
Ca i1 3 7 i 947 fa H- 47 Ba/Ca A W] B 25 53 (&
6-c;P <0.01),1,2,3 A {34k iy il fa B £1 Ba/
Ca Xy e 22 57 (& 6-c;P <0.05) , Hofth J {7y [H]
PR 2 5 (] 6-c;P >0.05) . i 12 H fy i
P B £ o RIHE £ B 1 Mg/ Ca 5 Ho Al 7 47 B87 4k 1)
frfa AAE fa B4 Y Mg/Ca 47 W i 22 53 (1] 6-d;
P <0.05) , At A £33 [A) 5 TG W i 22 5 (1&] 6-d5 P >
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S17F
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1S
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13 1 1 1 J

1 2 3 4
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50 ¢ —o— 14 Jan.

45 —2—2H Feb. $
%40_ X -4-3HMar. ',/
E35F e .. o/ A
325* A ‘\\\ /

:20*
S5y Bee-ee ST Beeoemo g
gl 4 A a
5_
0 1 1 1 J
1 2 3 4
©

0.05),
2.4 BEXMMETERIRNIE

R AT aAEIIL )G 0 ~ 60 d £ ZIKFH
gy, B R, T2 )5 AL RE g EAT B A 3l . M
F AW LIE W, AR REEZ ARG 4 D
H P20y 09 284 A KL BR 12 7 4L 59 A 1A
b, FAt SR AL 37 1 C A (] I 2 T % 1 1) i
AN B T Al AT PR R IR

13 1 -o-12H Dec.
—o— 1/ Jan.
S 121 —a—2HFeb 2 o
§ 11
g
EIO =
3 ol
S
Z 8r
7 1 1 1 ]
1 2 3 4
(b)
1400
L o - -12H Dec.
’—51200 A —o— 1A Jan.
£1000 - ——2H Feb
= - o -3H Mar.
£ 800 | O,
= ..
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< <0
Q - “Rl- -
g) 400 g\\___E ------------ ;é; _______ o
200 - g_____@_’:__ ‘77_\:‘2
O 1 1 1 ]
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(d

E6 FARAMUAMHERZEEERKBELGTES Cab{ER LA-ICP-MS S £ R

LD IX,2 /L IX,3. X 4. SR X,

Fig.6 Element/Ca ratios measured with LA-ICP-MS in different gowth zones for

D. gigas of different hatching seasons

1 - 4. represent the nucleus, postnuclear zone,dark zone and peripheral zone respectively.

*x4

BEFGTEZERUERENHATHERE

Tab.4 The mean monthly sea water temperature for D. gigas after the hatching period

Filt/C 0 ~105 m iR /T
sea surface temperature temperature at 0 — 105 m
U A I 1) H it /d —— —— — —— — - ——
hatehing age in po TR WIS SHUE WIS WHMUR RHLE LR
time days nuclens pos‘t pos‘t pos.t pos‘t pos'l pos't pos-t
hatching hatching hatching hatching hatching hatching hatching
0d 30d 60 d 90 d 120 d 150 d 180 d 210 d
2008-12-06 235 23.07 24.47 25.92 26.5 27.18 25.32 23.45 22.2
2008-12-18 220 23.33 24.62 26.3 26.41 27.01 25.24 23.55 22.61
2009-01-15 215 25.2 26.02 26.88 27.02 27.46 25.66 23.15 22.61
2009-01-20 210 25.2 26.02 26.88 27.02 26.65 24.83 22.14 21.29
2009-02-07 183 26.48 26.8 27.62 27.2 27.44 25.23 23.86
2009-02-10 180 26.48 26.8 27.62 27.2 27.44 25.78 23.2
2009-02-13 186 26.02 26.88 27.38 26.55 26.78 24.65 22.36
2009-02-22 174 26.6 27.63 27.45 27.05 27.52 25.56
2009-02-23 175 26.85 27.08 27.3 26.89 25.17 23.8
2009-03-09 163 27.2 27.43 27.15 26.93 24.4 22.82
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11 0,60,90,120,180,210 d( A& 210 d A
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FNENG I A A0 Y E £ ) LI e 300 Al £ A0 X
ATl 51 fy 89 25 5% f8 1) B A7 Sr/Ca Na/Ca,
Mg/Ca Ba/Ca Fl 4§ I £ it 2 {F ik A7 0] 15 23 #r
(KE7), %8 Na/Ca [r 3 ABEAL AN, Hofb A 4
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% 95 .
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8.5

8.0 '
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*

y=0.265 4x+3.861 5
R*=0.730 9
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Na/Ca/x 10°
®© o v ©
wn (=) wn

y=0.422 5x-1.437 5
R=0.756 3
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i/ °C SST

1288 [ 1H##L hatched il}Jan.
130.0 +
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110.0
100.0
90.0
80.0
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Mg/Ca /% 10°

B y=8.860 4x-109.88
R=0.6109

60.0
220 23.0 240 250 260 27.0 28.0
R /C SST

HERWMZ A B EFEHLERR (P <0.05);
Mg/Cafl 1 A1 3 AW 5 R EA B3 W
LMEXRFR(P<0.05);St/CaflA 3 HIL A
WA B ELIELR (P <0.05) ;7 Ba/Ca 5iff
BEZRPEM A B3 (P >0.05)

12.0 1 AWk hatched in Jan.
1.5 ..
= 110
= 10.5
510.0 . .
g 95
Z90r ¢ 1=0.386 5x+0.604 1
85 R=0.8375
80 L 1 1 |
20.0 22.0 24.0 26.0 28.0
L /C SST
410.0 1 .
hatched in Mar. .
360.0 - 3584 hatched in Mar.
& 310.0
% 260.0 | .
5 2100 | .
ERel y=49.459x-1 048
60.0 | R*=0.674 6
10.0 L L L L L |
220 230 240 250 260 27.0 280
R/ C SST
17.0 1 .
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02 16.0 |
<155+
S150
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Fig.7 Relationship between element/Ca ratios of D. gigas and SST of different hatching months

3 e

T A0 AT S R S L R X R b
B IX 2 4 3 R ™ . B MK I TE S 3
REENMRETWEEMED . BOoXK RN T
Ak A LA D DX, B 2 R G 309 00 B S A
DX A% F AT 00 FE A G XA 22 0 00 47, T 4
Bl X A % WO fa Rt W H oA
Arkhipkin"" {43 H7 45 SR B EEE W T 22 R M
JE R KB B T . A Sc il /i 25 3%
RREK YA CE S Ca i LA, 7
KRR H LTI A A

SroE 3k B RH A VIR TR 255 M
H A Sr/Ca(14.4 ~16.1 mmol/mol) K F KFE e
®Z2 fa ( Todarodes pacificus) ) 8.5 ~ 10 mmol/
mol " | ELE% A JE WA 1 W ( Loligo gahi) [t 8.0
mmol/mol"® F1¥ 2% ( Gonatus fabricii) i 6.3 ~
8.1 mmol/mol'™' , RHEHIH- A St/Ca 515 , Bl )5
— LW TR R A R A, X SR
IR AT R R B0 AR 0 FE S X R St/
Ca R UBGMATAR, XTRES ML EFH
Ko ZEF AT HE MBI A 15 75 3R )2, B A A A
B TR 2 D 1200 moK 2 AT A7 HE £
FE 2R 27K I 1 1 W PR I 3 38 o 15 ~ 32 C IR
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R BREH Ay 4.0 ~4.5 TP H I, KM
R B BN RS B 2 B KR AR, 5 3L
Hpita I H-A Sr/Ca R TAF ., XFp Sr/Ca ly
AR R B o6 & g At 2F E W B 5T B
R

Tkeda %" BF 58 B BT 397 25 B0 T /K JB i
SR B /K JE i 4R ) i 25 32 fa B & B, Sr/Ca
WIS 25 S AT TN O 3 5 ZE 5 R B R RS
BRI AEAA K AW KB, A [F AL
5y 09 25 5 £ A7 £ FE #8 F G £ 77 St/Ca 24 5
AN 3 A WAk i 25 3 fo {1 ta B 4 Sr/Ca f
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Trace elements in the statoliths of jumbo flying
squid off the Costa Rica waters

LI Jianghua', CHEN Xinjun"*** | LIU Bilin"**, FANG Zhou'
(1. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China ;
2. Key Laboratory of Oceanic Fisheries Resources Exploitation of Shanghai Education Commission,
Shanghai Ocean University ,Shanghai 201306, China
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Ministry of Education ,Shanghai 201306, China)

Abstract; Jumbo flying squid, Dosidicus gigas,is the most important commercial fishery in east Pacific
Ocean,and the statolith in statocyst is widely applied in the field of population identification, life history
analysis and habitat environment. In this paper, we studied the trace element composition of statolith in
Dosidicus gigas and its relationship with the corresponding sea surface temperature ( SST ) by laser ablation
inductively coupled plasma mass spectrometry ( LA-ICP-MS ) , then deduced the habitat in different life
stages. The results showed that 54 kinds of elements were found in statolith of Dosidicus gigas, calcium
(Ca) ,sodium(Na)and strontium( Sr) are the major elements. Sr/Ca ratio in total statolith is higher than that
in Todarodes pacificus ,Loligo gahi and Gonatus fabricii. St/Ca ratio is the highest in embryonic phase and
declined by the age,and its relationship with SST shows a reciprocal ratio. There is no significant difference
of Sr/Ca ratio between different hatching months in every life stage. Ba/Ca ratio shows a “U” form from
larva to adult,this could be seen as the indicator of vertical movement with larva living in the surface and
deep layer for adult. Nucleus is higher than peripheral zone in Mg/Ca ratio which presents positive
correlation with SST, and this might be possible with the gradua decrease of growth rate in statolith.
Meanwhile, this study also shows that Dosidicus gigas in embryonic phase used its own vitellicle as the
nutrient substance,so the trace elements in this phase are related with genetic factor in parent rather than the
water environment.

Key words: Dosidicus gigas; statolith; trace elements; sea surface temperature ; habitat environment; Costa
Rica
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