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Fig.1 Diagrams of eye lens of D. gigas
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Cold buried resin
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a. the second half of the separated eye lens; b. plastic abrasive tools; c. the back of the eye lens embedded in the cold resin; d-f. the cut
resin block is adhered to the slide and ground to the equatorial surface
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Fig.2 Flow charts of eye lens preparation
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The point circled in black is bifurcation point
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Fig.3 Light microstructure splice chart of eye lens of D. gigas
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L A2 Fr7R SO0 AR B, T /NI BI PR A% 05 3 4 BT 7 Dy v XA K ar, B L BT JL 3 40 DAy R 5 e R v BT AR B SRR T
Yrs 5 F6 FroR AR, Herf 5 A IR A AR B f — 8 0%
Both 1 and 2 are growth increments in the core area, and the smallest ring in 1 is the core; 3 and 4 show the growth increments in the middle
part, and the circled part in the black circle is the natural marker identified in the assembly process; 5 and 6 are the outer regions, where 5
is the last part of the entire eye lens
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Plate Light microstructure of eye lens of D. gigas

http: //www. shhydxxb. com



3 XUWo, 55 FE- S IG 25 22 Fa IR I SR AT A 44 23 BT 389
35
2 30 2400t 4= 784 9X d+797. 66 o
= 25 é R?=0. 057 8 n=113
S & 1900
g 20 RS
A~ #H S
3 15 % £ 1400
R 10 prke=
o B> 90
= b
0 2 400
5 6 7 8 9 10 11 12 100 150 200 250 300
IRFE A Ef Eye lens diameter/mm HAH® Statolith determined age/d
=X EHkIEm R AR AR A K GORH 5 d o H
B4 ZZAMRBEREEZAR A UG AR K BO8OH 5 d D H iR
Fig.4 Diameter frequency distribution A is the number of growth increments of eye lens; d is the statolith
of eye lens of D. gigas determined age
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Fig.7 Relationship between number of
growth increments of eye lens and statolith
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= 40
S 35 0.000 094
= = 12 D=§.88e'
g 30 E o FOSBL, o
o 25 @ 8 10 3
5 20 me 9 el
o 10 mo 7
5 BE 6
0 o 5
800 1100 1400 1700 2000 2300 2600 x4
TREE kKL Eye growth increments/A 400 900 1400 1900 2 400

B4 H Percent/%

BS ZEXGREREERLAR

Fig.5 Growth increments frequency distribution
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Fig. 6 Statolith determined age frequency
distribution of D. gigas
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Fig.8 Correlations of D to the number of

growth increments of eye lens for D. gigas
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Fig.9 Correlations of ML to the number of

growth increments of eye lens for D. gigas
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Tab.1 Parameters of linear, power, exponential, logarithmic, logistic, von Bertalanffy and
Gompertz models fitted to D-growth increments and ML-growth increments data for D. gigas
" A B AR -4 K 4L Eye diameter-increment Ml -2 K 42 Mantle-increment
FEE7 Model
R? AlC AAIC W, R? AIC AAIC W,

24 Linear 0.577 17 50.24 0.10 0.246 0.459 6 781.26 0.75 0.261
FEpREL Power function 0.574 2 51.16 1.02 0.155 0.446 3 784.02 3.51 0.066
F8%L Exponent 0.578 1 50.14 0.00 0.258 0.463 2 780.51 0.00 0.379
XF4L Logarithm 0.573 8 51.27 1.13 0.147 0.443 2 784.65 4.13 0.048
WHTRE Logistic 0.577 6 52.26 2.13 0.089 0.459 9 783.20 2.68 0.099
Von Bertalanffy 0.564 2 55.80 5.66 0.015 0.456 7 783.88 3.36 0.071
Gompertz 0.577 6 52.26 2.12 0.090 0.457 5 783.71 3.19 0.077

T AAIC = AIC- AIC,;, 5 W, WAL ; HLAZFR s A

Notes: AAIC = AIC - AIC,;,; W, is the weight; Bold indicates the optimal model

min 3
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Tab.2 Increments features of statolith, beak, gladius and eye lens of D. gigas

4R SRR JEAR JEE Sk
Tissues Increment characteristic Shape Periodism  References
A R BOE W, FE BRI S AR,
i B et S O SRS HEME
Statolith e growt fncrement 1s clear, and the lrilcrement \«"1 th was 1r§t narrow , Annularstria Day pen'o dic [ ]
then wide and then narrow. According to the increment width,
it can be divided into core area, dark area and peripheral area
AR B T, F6 S0 BEAE VS T e, R AR 5T
g JE PR IRHE A SUTERE v] LA 8843 A0 X X AR X “ <AL BRI (24]
Beak The growth increment is clear, and the increment width was narrowest “ < ”from stria Day periodic
at the tip of the beak, the widest at the middle, and then narrowed
AR B M, A AR K S D B AMEAR G SRR ) TR AR A,
BT A5 I X, AN REAR A A BT AT A0 X
M5 The growth increment is clear, the cross section of the growth increment from MARIE e B EWITE [25]
Gladius the core to the periphery, and the increment width was gradually Narrows Annularstria  Day periodic
from the width. There is no obvious transition zone, so the division cannot be
carried out according to the width of the wheel lines
AR GO T, RO OB AR S B i SEIE TR A [EENGIEZ
B B P X, A REAR R AR B8 B AT 43 X |28 ToHT .
HEL i i A The growth pattern was clear, growing from the core to the periphery, Concentric H JE R4
Eye lens and the spacing between the wheel-ridges was gradually narrowed from wide. circles No apparent N
There was no obvious transition zone, so the wheel-ridges could with day periodic

not be divided according to their width

annularstria
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Microstructure analysis of eye lens of Dosidicus gigas off Peru

LIU Bilin"***, HUAN Mengyao', XU Wei', LOU Wei', CHEN Xinjun'*"*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Distant-water Fisheries
Engineering Research Center, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Minisiry of Education, Shanghai 201306, China; 4. Key Laboratory of Oceanic Fisheries Exploration, Minisiry of
Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract; Based on 113 Dosidicus gigas specimens collected from the sea of Peru, the microstructure of eye
lens is analyzed and the periodicity of the formation of growth increments is validated. Results shows that eye
lens consists of two halves: the front and back. The plane with the largest diameter is the equatorial plane,
records all growth increments of lens. Eye lens is composed of hood and crest, in which light-dark alternated
concentric growth increments are distinct. From the core to the edge of the eye lens, the spacing between
adjacent growth increments gradually decreased and there is no obvious transition zone. The average diameter
of the eye lens is 7 mm, and the average daily growth of 7 increments. Through paired sample t test, it was
found that there was a significant difference between the increments of eye lens and statolith-determined age
(P<0.05). The lens growth increments A of the sample showed an exponential relationship with the lens
diameter D, (D =6.88e" ™" n=113,R* =0.578 1) and also had an exponential relationship with the
mantle length ML (L, = 216.25e"**" n =113, R* =0.463 2). Although the results of the study negate
the possibility of a daily periodical pattern of lens increments of the D. gigas , it can be regarded as individual
growth analysis indicators, at the same time and it provides important basic literature for Chinese scholars to
study the age growth of cephalopods.

Key words: growth increment; Dosidicus gigas; eye len; microstructure analysis; off Peru
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