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Fig. 1 Sampling locations of Dosidicus gigas in the high seas
of Ecuador, Peru and Chile
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Table 1 Sampling information of Dosidicus gigas in the high seas of Ecuador, Peru and Chile

REIX SKARE H I KA A, FEA /R M /mm R Fist/g
JEJRZ/R 20174-7-8 A 3°21'~8°26'S, 84°07'~91°52'W 10 210~357 264~1 295

s 20154F6—-9H 9°16'~15°22'S, 79°45'~85°03'W 13 226~352 280~1 301

Fil 20154E11-12H 37°06'~40°00'S, 79°00'~83°00'W 5 301~470 538~3012
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Fig. 2 Diagram of eye lens of Dosidicus gigas Fig. 4 Spot in peripheral part of eye lens formed at newly
a d ontogenetic phase of Dosidicus gigas
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Fig.3 Flow charts of eye lens preparation
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a. Posterior eye lens; b. plastic moulding; c. posterior eye lens embedded

in the resin; d—f. the resin block is adhered to the slide and ground to the

equatorial surface
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2R P ] 05 404 40 M S, Sr%. Ba'’, Fe¥ il Ni®®
WP 5 SST 2 5 35 (1 2R 388 3 56 R (p<<0.05), BRI 2
Gh, HAth ot £ 5 SSTH LR F ML R (K 5), K
KA HNT:

Sr**=-22.242 SST+570.87 (R*=0.234 9, p=0.009),

Ba'=—29.787 SST+658.92 (R*=0.312 5, p=0.002),

Fe¥=—205.49 SST+5 181.8  (R2=0.190 3, p=0.020 3),

Ni®=—68.867 SST+1 608.7 (R*=0.2715, p=0.004 5).
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Table 2 Concentration of trace elements in peripheral eye lenses of Dosidicus gigas in the high seas of Ecuador, Peru and Chile

e /107
JLE
=X A JEJRZ IR e B

Na? 28 397+23 103 19 991414 855" 31 662428 466° 36 72019 430°
Mg® 10 629+9 992 3 84344 420" 13 875+11 586" 15 76246 707°
Al 96 260125 462 131 503133 837° 75 5534140 866° 79 615439 657°
si¥ 33 87819 111 31 15619 894" 39 253420 382° 25348+11 186"
p* 247 985+111 951 221 034+140 584 268 9124109 203 247 474433 373"
K¥ 15 48412 565 8 167+5 436" 20 4871 585" 17 110+5 166™
ca® 68 30395 317 902184155 137° 43 776220 838" 88 24047 102°
Mn*’ 5104971 1884286° 534+1 241° 1091933
Fe” 11691 272 1099757 7904:834° 2 296+234°
Ni® 264+357 2184216 1312210 701+567°
cu® 1177+1 122 1 836+1 494° 623+604° 1 3024523
Zn® 20511 601 1 1951 203* 2 404+1 895" 2 845492
N 137+124 75+71° 138109 257+170"
Ba'’ 77+144 56+80° 29+49° 245+273°

Pb 34221 27+13" 37227° 45+14°

TE: Lha, bFR7R ¥ X B TR 22 57K F- (<0.05).

®3 EREZR. BRENENAEBEZERERMERETEFESWER
Table3 ANOVA results of trace elements in peripheral eye lenses of Dosidicus gigas in the high seas of Ecuador, Peru and Chile

JLE VbRl ¥y HHEL A e 2 F P
Na? 1.19x10° 5.96x10° 2 26 1.127 0.34
Mg”® 7.29x10° 3.65x10° 2 26 4.635 0.019
A 1.94x10"° 9.69x10° 2 26 0.597 0.558
Si%¥ 8.14x10* 4.07x10° 2 26 1.124 0.341
p’! 1.30x10'"° 6.48x10° 2 26 0.498 0.614
K¥ 8.74x10° 437x10° 2 26 3.224 0.057
Ca® 1.46x10'"° 7.31x10° 2 26 0.792 0.464
Mn” 2 734 390.992 1367 195.496 2 26 1.506 0.241
Fe'’ 8268 121.63 4134 060.815 2 26 2917 0.073
Ni® 1207 061.18 603 530.59 2 26 6.755 0.005
cu® 8410317.756 4205 158.878 2 26 4.112 0.029
Zn® 12 099 595.63 6 049 797.816 2 26 2.649 0.09
it 110 045.401 55022.701 2 26 4513 0.021
Ba'”’ 174 712.54 87356.27 2 26 5.679 0.009

Pb 1397.56 698.78 2 26 1.589 0.224
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Geographical differences and their relationship with sea surface
temperature of trace elements in the eye lenses of
Jumbo flying squid (Dosidicus gigas)

Xu Wei', LiuBilin'***, Chen Xinjun'***, Chen Yong'®, Cao Liangliang', Huan Mengyao '

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research Center for Ocean-
ic Fisheries, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Edu-
cation, Shanghai 201306, China; 4. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Shanghai
201306, China; 5. Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture and Rural Affairs,
Shanghai 201306, China)

Abstract: Samples of Jumbo flying squid (Dosidicus gigas) were collected from Chinese squid jigging vessels in
the high seas of Ecuador, Peru and Chile in the southeast Pacific Ocean in 2015 and 2017. The trace elements in the
eye lenses of D. gigas were measured to study the geographical differences and their relationship with sea surface
temperature. The results showed that elements such as Mg*, Ni®, Cu®, Sr* and Ba'’in the peripheral part of eye
lenses of D. gigas in the high seas of Ecuador, Peru and Chile were significant difference, while there were no signi-
ficant differences between each two sea areas in the elements of Na*, Al*7, Si*’, P*', Ca*, Mn*, Zn® and Pb. Except
for Sr**, Ba'’, Fe’” and Ni®, which showed significantly linear negative correlations with SST (p<0.05), there were
no significant correlations with SST in the other elements (»p>0.05). Sr*, Ba'’, Fe*” and Ni® could be regarded as in-

37 could also be regarded as indicator element of the

dicator elements of the ambient temperature of D. gigas, and Ba
water depth and upwelling. Consequently, trace elements in eye lenses could be used to reconstruct the habitat en-

vironment of cephalopod.

Key words: Jumbo flying squid; eye lenses; trace elements; sea surface temperature; Southeastern Pacific Ocean
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