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Abstract; Sympatric closely related species have developed different behavioral adaptation strategies owing to the pressure
of evolutionary selection. Investigating the trophic niche patterns of these species is vital for understanding their competition
and coexistence mechanisms, and is a basic problem of population dynamic. In this study, the jumbo flying squid
( Dosidicus gigas) and purple back flying squid ( Sthenoteuthis oualaniensis) , which have sympatric distribution in tropical
eastern Pacific, were selected as research objects. The trophic niches and interspecific relationships of these two species
were analyzed using biogeochemical tracers ( stable isotope and fatty acid). The results showed that the compositions of

several essential fatty acids ( C18:2n6, C20:2n6, C20:3n3, C20:4n6 and C20:5n3) were different in muscle tissues
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between D. gigas and S. oualaniensis, indicating the potential differences in food sources. However, the carbon and nitrogen
isotopic values did not differ between these two species, probably because they had similar trophic levels and were collected
from the same area. These results are in good consistent with the observed trophic niches. The stable isotopic trophic niches
exhibited a higher degree of overlap than that of fatty acid trophic niches, indicating that the compositions of fatty acids may
reflect the dietary differences of sympatric closely related species more robust. The study fosters our understanding of the
adaptative feeding behavior during the evolution of cephalopods, and provide an alternative approach for improving

authenticity evaluation of the trophic niches and relationships among closely related species.
Key Words: Dosidicus gigas; Sthenoteuthis oualaniensis; sympatry; muscle; stable isotope; fatty acid
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Table 1 The 3N and 8 C values of Dosidicus gigas and Sthenoteuthis oualaniensis in muscle tissues

313C /%o 3N /%o

Wwh Jli/mm AL

M LPRHERE (B IME, iR M)

WL+ HnifE 22 (Fe/ M, TR

Species Mantle length Number Mean=SD (Min, Max) Mean=SD (Min, Max)
EEA 200—225 8 ~17.860.35 (-18.45, —17.39) 9.88+0.79 (8.32, 10.94)
Dosidicus gigas 225250 18 ~17.98+0.19 (-18.33, ~17.63) 9.42+0.60 (8.54, 10.80)
250—275 26 ~17.97+0.27 (-18.96, ~17.38) 9.67+0.72 (7.89, 10.92)
275—300 16 ~18.19£0.54 (-19.21, -17.29) 9.19+1.03 (7.61, 11.09)
300—325 24 ~18.29+0.41 (-19.27, ~17.80) 9.10+0.90 (7.64, 11.25)
325350 13 ~18.29+0.44 (-19.22, -17.56) 9.22+1.09 (7.65, 10.82)
=ik 105 ~18.1120.40 (-19.27, ~17.29) 9.39+0.87 (7.61, 11.25)
CAEN 200—225 5 ~17.830.35 (-18.16, —17.26) 9.41+0.80 (8.72, 10.71)
Sthenoteuthis oualaniensis ~ 225—250 8 ~18.03:0.27 (-18.39, —17.55) 9.54+1.51 (8.58, 13.19)
250—275 7 ~18.19£0.31 (-18.60, —17.79) 9.14x0.79 (8.48, 10.58)
275300 8 ~18.2320.23 (-18.50, —17.81) 9.27+1.06 (8.47, 11.00)
300—325 15 ~18.19£0.45 (-18.94, —17.00) 8.98+0.92 (6.59, 10.38)
325350 3 ~17.880.48 (-18.38, —17.42) 9.32+0.48 (8.90, 9.85)
%Ik 46 ~18.110.37 (-18.94, —17.00) 9.22+0.99 (6.59, 13.19)
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10 FPFIHE TR ( Saturated fatty acid ,SFA) |8 Ff BB N1 FIAE B 2 ( Monounsaturated fatty acid, MUFA ) 1 10
Z AN AR WBR ( Polyunsaturated fatty acid,PUFA) (#2) . WL, 9 FiIR I BRAFAERN 0] 22 55 A0 45 SFA
FFfY C14:0,C15:0 A1 C18:0, MUFA H1f% C20:1n9 LA K PUFA H1f4) C18:2n6,C20:2n6,C20:3n3 , C20:4n6 Fl
C20:5n3, MFhEMAEES B E T 1% MR IHERA 10 F# Bl C16:0,.C17:0,C18:0,C18:1n9 ,C20:1n9 ,C20 :3n3 .
C20:4n6 ,C20:5n3 ,C22:2n6 F1 C22:6n3, i f5 TR & fE Y 91.53% (2552 1) F1 91.86% (5 ) LU (£ 2)
X LEJIE TR TS 22 NMDS 3 #r
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Table 2 Fatty acid profiles (mean+SD) of Dosidicus gigas and Sth iensis in muscle tissues

E %;Tz'ﬁ.r/% E%mﬂi/%
Fatty acid Dos'Lchus Slhenote"uth‘m P
’ gigas oualaniensis
L FTRE 7 R W ERERER C14:0 0.98+0.13 0.78+0.09 <0.01
Saturated fatty acid + IR C15:0 0.77+0.17 0.66+0.08 <0.01
FEAHER * C16:0 20.42+1.50 20.70+0.99 0.46
+-E R * C17:0 1.240.15 1.21+0.07 0.40
THAEHR = C18:0 6.3020.62 6.99+0.75 <0.01
A8 €20:0 0.43+0.16 0.42+0.08 0.64
Zb i C21:0 0.31+0.13 0.30+0.06 0.71
- RRER €22:0 0.400.17 0.39+0.08 0.71
Z o =RRIR €23:0 0.37£0.17 0.39+0.08 0.74
- IURRER C24:0 0.35+0.15 0.32+0.09 0.48
MUFIIR IR Gl B SSFA 31.63+1.19 32.20+1.02 0.08
R FR s 2 A K IR C14:1n5 0.29+0.20 0.37+0.08 0.10
Monounsaturated fatty acid + TRk —HEHR C15:1n5 0.35+0.23 0.27+0.21 0.20
TS k— MR C16:1n7 0.56+0.18 0.52+0.09 0.36
Tk —ER C17:1n7 0.33+0.21 0.36+0.08 0.56
R * C18:1n9 1.93+0.33 1.92+0.23 0.90
ZABR—HSER * C20:1n9 4.87+0.49 4.40+0.50 <0.01
FFER C22:1n9 0.51+0.16 0.43+0.13 0.09
T DUk — IR C24:1n9 0.36+0.13 0.34+0.07 0.46
AR B R S SMUFA 9.25+1.22 8.65+0.83 0.06
Z AR TR W3R C18:2n6 0.68+0.44 0.99+0.34 <0.01
Polyunsaturated fatty acid |\l = J5 TR C18:3n3 0.40+0.16 0.38+0.08 0.57
v-F R R C18:3n6 0.30£0.16 0.28+0.14 0.65
TR IRTR C20:2n6 0.63+0.14 0.52+0.08 <0.01
TR SRR + C20:3n3 1.41£0.59 1.96+0.72 <0.01
Z AR IR €20:3n6 0.32+0.16 0.32+0.11 0.99
AEAE DU TR + C20:4n6 2.15+0.39 2.61+0.60 <0.01
TR R + C20:5n3 10.17+0.63 9.53+0.70 <0.01
T R ER ¢ C22:2n6 3.56+0.84 3.95+0.30 0.05
T TRRASISER + C22:6n3 39.43+1.91 38.54+1.87 0.09
Z A FINR IR S PUFA 59.11£1.11 59.13+0.86 0.93

# FR 2 Pk RRRYBR TR B 2 & B R T 1%

2.3 CEFFEDN
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Fig.2 Scaled isotopic feeding niche and fatty acid feeding niche of Dosidicus gigas and Sthenoteuthis oualani
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