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*1 BSLHREKMEESH
Tab.1 Distribution of mantle length and body weight of S.
oualaniensis

ML(mm) 86—198 117.82+16.40 90—150  93.48%

BW(g) 18—194 72.76+29.06 20—100  82.97%

*2 BE5MARIIMNEHESHSH
Tab.2 Distribution of morphological characteristic parameters
of S. oualaniensis beak

(mm) (mm)
UHL 3.58—19.67 LHL 1.04—6.80
UCL 2.55—19.03 LHL 0.77—11.86
ULWL 0.97—11.23 LLWL 2.74—17.35
UWL 0.87—8.86 LWL 1.09—9.36
2.2
s RSS ( 2a)
, (
2b) , () ()
( 20
“<,’ ,
( 2b, 20),
, ( 2e)
, ( 2d)
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2
Fig.2 The upper beak microstructure of S. oualaniensis
a ; b. ;C. ;d. e
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, — 7.1513 )
1+e[-0.0049(Age - 224.9731)]
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3 UWL= 29662 , (14)
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I+e[-0.0119(Age~1363163)] LLWL= 4.954 6 In(Age) — 17.731 8. (19)

*3 BL5HARSARFIIMNEHESHMERERSHKS AIC EILK
Tab.3 Comparison of growth model parameters and AIC values of age and morphological characteristic parameters models of S.
oualaniensis beak

von Bertalanffy Gompertz
R? AIC R? AIC R? AIC R? AIC R? AIC R? AIC R? AIC
UHL 087 26325 0.86 26500 0.87 26343 0.86 27554 0.87 14841 0.65 364.68 0.54  426.02
UCL  0.87 19138 0.86 20636 087 19494 087 198.08 085 258.69 0.64 31426 047 32838
ULWL 058 -50.06 0.57 -39.03 0.59 -55.83 0.57 -37.38 0.55 -23.83 0.54 -2527 053 -13.14
UWL  0.57 -343.34 056 -336.04 054 -301.49 058 -34820 0.58 -35497 054 -301.69 043 -284.12
LHL 053 -409.05 0.43 -291.52 0.52 -405.41 0.52 —-407.91 0.59 —422.54 049 -366.57 0.44 -360.99
LCL  0.87 -149.92 083 -10649 0.85 -141.32 087 -146.80 0.63 —49.17 0.66 -57.83 048 -25.43
LLWL 0.73 7992 0.9 11639 073 7822 073 87.10  0.64 172.05 0.60 199.17 044  247.26
LWL 0.86 -80.78 0.86 -8122 086 -76.61 087 —6821 087 -89.68 062 -70.46 0.48 —65.52
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Fig.3 Relationships between ratios of morphological characteristic parameters of beak to mantle length and age for S. oualaniensis
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Fig.4 Relationship between growth rate of morphological characteristic parameters and age for S. oualaniensis beak
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BEAK MICROSTRUCTURE AND GROWTH CHARACTERISTICS OF
STHENOTEUTHIS OUALANIENSIS IN THE XISHA ISLANDS WATERS OF THE SOUTH
CHINA SEA

CHEN Zi-Yue!, WU Xiao-Ci', LU Hua-Jie"***? = LIUKai', REN Pin/,
NING Xin!, CHEN Xin-Jun" %%

(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, Ministry
of Education, 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 Beak is an important feeding organ of Sthenoteuthis oualaniensis with abundant information, and could be
widely used reconstruct the cephalopods life history. The daily age, microstructures, and morphological characteristics
growth of the beak were analyzed for 860 specimens of purple-back flying squids S. oualaniensis collected on Chinese
lighting falling-net vessels in the Xisha Island waters of the South China Sea during May to August in 2017. The
microstructure of the upper beak could be divided into hood region and crest region. The two regions composed of clear
dark-bright alternated daily growth increments that are more readable in the hood region. The upper hood length (UHL),
upper crest length (UCL), upper lateral wall length (ULWL), upper wing length (UWL), lower hood length (LHL), lower
crest length (LCL), lower lateral wall length (LLWL), and lower wing length (LWL) were selected as the morphological
characteristic parameters to describe the growth characteristics of S. oualaniensis beaks. Results show that there was no
significant difference in the relationships between age and the morphological characteristic parameters in different genders
as indicated by the analysis of covariance. Moreover, revealed by the Akaike information criterion (AIC) analysis,
relationship of age to UCL or LCL was linear in growth model, and that to ULWL or LLWL was logarithmic, while that to
UHL, UWL, LHL, or LWL was logistic in growth model. The ratios of morphological characteristic parameters of beak to
the mantle length were largely constant with the increasing age. The absolute growth rates (AGR) of UHL, UCL, UWL,
LHL, LCL, LLWL, and LWL were lower in age of 211—240 d. A turning point of the beak growth in age of 211—240 d
was recognized, before which (121—210 d) the beak growth was fast and after which (211—240 d) it slowed down. This
study provided a scientific basis for understanding the fishery biology, ecology, and key growth stages of S. oualaniensis in
the South China Sea by studying microstructure of beak.

Key words Sthenoteuthis oualaniensis; beak; microstructure; growth; the South China Sea



