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Tab.1 Biological sampling sites information

S RAE H i B DY R PSS FEAKL GRS
Species Sampling date Site number Site information Sample size/F&  Mantle length/mm
2022/7/8 Y1 160°04'E,38°00'N 2 161.0+0.7
2022/7/11 Y2 163°07'E,42°32'N 5 392.0+23.9
2022/7/16 Y3 161°56'E,40°59'N 2 389.0+16.3
EXi] 2022/7/22 Y4 164°10'E,45°08'N 5 408.0+27.8
Ommastrephes bartramii 2022/7/15 Y5 162°00'E,43°02'N 3 387.0+14.0
2022/7/26 Y6 157°22'F,38°40'N 13 186.0+18.7
2022/7/24 Y7 162°00'E,42°00'N 2 212.0+0.7
2022/7/21 Y8 164°01'E,44°12'N 4 374.0+16.8
H AT, 2021/6/28 Y9 153°31'E,43°16'N 27 262.0+34.8
Onychoteuthis borealijaponicus 2022/6/30 Y10 158°31'E,40°08'N 3 100.0+8.1
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Fig. 1 Developmental change of the values of ”C and "N in Ommastrephes bartramii's eye crystals
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Fig.2 Developmental change of the values of °C and 3"N in Onychoteuthis borealijaponicus’s eye crystals
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Tab.2 Values of 3°C and 8"N of eye crystals and corresponding niche area

Pt P _ ?:C/%:: — _ B:N/%o — ﬂ_{:‘@_[ﬂ] H
b N /M KA AL fie/ME e KAH AR SEAc/
Min Max Range Min Max Range s
0-1 2 -20.65 -19.90 0.75 3.96 4.98 1.02 -
0-2 2 -20.54 -19.53 1.01 3.25 5.13 1.88 -
0-3 10 -20.07 -19.63 0.44 2.64 8.71 6.07 0.96
0-4 8 -20.83 -19.56 1.27 3.48 9.58 6.10 3.46
0-5 9 -20.28 -19.59 0.69 3.44 9.90 6.46 2.07
0-6 8 -19.90 —-19.49 0.41 2.11 9.62 7.51 0.98
0-7 10 -21.06 —19.68 1.38 3.31 9.36 6.05 3.98
0-8 7 -20.27 -19.86 0.41 2.42 9.60 7.18 1.57
0-9 10 -20.36 -19.49 0.87 2.46 9.12 6.66 2.38
0-10 7 -20.27 -19.53 0.74 4.62 8.81 4.19 1.23
0-11 9 -20.55 -19.34 1.21 3.17 9.08 5.91 3.40
0-12 7 -20.11 -19.59 0.52 2.81 8.90 6.09 1.60
0-13 6 -20.16 -19.48 0.68 4.43 9.52 5.09 1.83
0-14 9 -20.56 -19.44 1.12 4.13 9.39 5.26 1.87
0-15 7 -20.27 -19.61 0.66 4.23 8.91 4.68 1.53
0-16 9 -21.08 -19.66 1.42 5.12 9.83 4.71 1.55
0-17 7 -20.93 -19.53 1.40 4.63 9.42 4.79 2.25
0-18 4 -20.96 -19.99 0.97 4.99 8.33 3.34 1.24
0-19 3 -20.43 -19.96 0.47 6.83 7.62 0.79 -
0-20 4 -21.67 -20.60 1.07 4.78 7.59 2.81 2.72
0-21 2 -20.92 -20.82 0.10 5.10 7.05 1.95 -
0-22 3 -20.84 -19.97 0.87 4.62 7.23 2.61 -
0-23 4 -20.24 -19.71 0.53 3.38 7.22 3.84 0.73
0-24 3 -20.72 -20.52 0.20 3.25 7.66 4.41 -
0-25 3 -20.83 -20.65 0.18 5.53 6.73 1.20 -
0-26 3 -20.48 -19.92 0.56 3.05 6.61 3.56 -
0-27 4 -20.62 -19.86 0.76 3.26 7.05 3.79 0.87
0-28 4 -20.93 -20.19 0.74 4.23 7.30 3.07 1.48
0-29 5 -20.79 -19.77 1.02 3.76 7.57 3.81 1.22
0-30 4 -22.10 -20.69 1.41 3.80 8.34 4.54 5.85
0-31 3 -20.43 -20.30 0.13 3.11 6.55 3.44 -
0-32 3 -21.58 -19.90 1.68 3.91 7.52 3.61 -
0-33 8 -20.64 -19.59 1.05 3.15 8.29 5.14 2.05
0-34 8 -20.66 -19.60 1.06 4.06 8.73 4.67 0.87
0-35 9 -20.96 -19.60 1.36 4.09 9.15 5.06 1.25
0-36 6 -20.24 -19.81 0.43 6.94 8.71 1.77 0.40
J-1 5 -20.64 -20.07 0.57 3.17 8.84 5.67 1.94
J-2 4 -20.33 -20.13 0.20 2.67 9.72 7.05 1.45
J-3 4 -20.40 -19.87 0.53 3.74 9.33 5.59 2.76
J-4 3 -20.89 -19.69 1.20 3.36 5.84 2.48 -
J-5 4 -20.65 -20.16 0.49 4.65 9.06 4.41 1.67
J-6 5 -20.45 -20.12 0.33 6.67 9.56 2.89 0.49
1-7 4 -20.71 -20.22 0.49 3.77 9.80 6.03 1.28
J-8 5 -20.62 -20.06 0.56 4.12 9.09 4.97 1.37
J-9 4 -20.39 -19.23 1.16 433 6.81 2.48 1.93
J-10 5 -20.30 -19.59 0.71 4.58 9.34 4.76 2.04
J-11 4 -20.65 -19.83 0.82 4.30 8.35 4.05 2.20
J-12 4 -20.46 —-19.97 0.49 4.24 5.79 1.55 0.27
J-13 3 -20.79 -20.14 0.65 6.11 8.66 2.55 -
J-14 4 -20.68 -20.53 0.15 4.90 9.70 4.80 0.59
J-15 4 -20.42 -19.90 0.52 5.15 6.69 1.54 0.60
J-16 4 -20.66 -20.08 0.58 4.01 8.52 4.51 2.42
J-17 4 -20.26 -19.73 0.53 5.54 7.82 2.28 1.10
J-18 3 -20.33 -20.05 0.28 4.48 9.31 4.83 -
J-19 4 -20.43 -19.97 0.46 4.17 8.48 4.31 2.03
J-20 2 -20.54 -19.58 0.96 6.89 7.70 0.81 -
J-21 4 -20.71 =20.15 0.56 5.03 9.10 4.07 0.82
J-22 4 -20.48 -19.91 0.57 5.01 6.65 1.64 0.91
J-23 5 -20.48 -19.69 0.79 1.97 8.75 6.78 3.06
J-24 5 -20.88 -19.73 1.15 5.03 7.60 2.57 2.13
J-25 4 -20.61 -20.10 0.51 541 8.08 2.67 1.33
J-26 4 -20.52 -19.70 0.82 5.67 7.25 1.58 1.12
J-27 3 -20.56 -20.26 0.30 5.80 9.02 3.22 -
J-28 4 -21.37 -20.26 1.11 3.40 8.11 4.71 5.36
J-29 3 -21.64 -21.34 0.30 2.64 3.55 0.91 -
J-30 3 -21.33 -20.52 0.81 4.16 6.97 2.81 -

T ~AURIR I S AR RO I IER H AT R R AL A AR

Notes: —represents insufficient crystal layers of the eye for calculating the nutritional niche area.
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Fig.3 Interindividual niche of the Ommastrephes bartramii and Onychoteuthis borealijaponicus
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Tab. 3 Factorial significance of the GAM model between "C and 8N and crystal diameters in Ommastrephes

bartramii
Bk Wik i 2R e o
Stable isotope LD Deviance explained/%
F=21.04 31.9 195.13 0.308
d1C
P<2x107"¢
F=29.3 343 819.85 0.334
3N
P<2x107"¢
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Fig. 4 GAM model analysis diagram of Ommastrephes bartramii's LD to the values of 8"°C and 8"N
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Tab.4 Factorial significance of the GAM model between 8"C and 8N and crystal diameters in Onychoteuthis
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BRI e 22 R A R
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Fig. 5 GAM model analysis diagram of Onychoteuthis borealijaponicus’s LD to the values of 3" °C and 8"N
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Analysis of trophic niche changes during the individual developmental
period of Ommastrephes bartramii and Onychoteuthis borealijaponicus in the
high sea of Northwest Pacific Ocean

LIU Bilin"***, LIU Tingyu', SONG Linwei'

(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University , Shanghai 201306, China ;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Minisiry of Education, Shanghai 201306, China; 4. Key Laboraiory of Sustainable
Utilization of Oceanic Fisheries, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: In order to better understand the nutritional niche changes during the ontogeny period of
Ommastrephes bartramii and Onychoteuthis borealijaponicus, 36 0. bartramii and 30 O. borealijaponicus
samples were collected from "Songhang" fishery resources survey ship in 2021-2022, and stable isotopic
analysis was conducted on their eye crystals. The results show that: the variation in individual 8"”C and 8"N
values for O. bartramii ranged from 0. 10%0 to 1. 68%c and 0. 79%0 to 7.51%0c, respectively; and the
variation in individual 8”C and 3"N values for O. borealijaponicus ranged from 0. 15%0 to 1.20%0 and
0. 81%oc to 7. 05%o¢, respectively. The niche area change range for O. bartramii and O. borealijaponicus was
0. 40%0*-5. 85%¢* and 0. 27%c*—5. 36%c*, respectively. GAM model analysis showed that the 8"°C and 8"N
values of O. bartramii eye crystals had a significant correlation with crystal diameter, with deviation
interpretation rates of 31.9% and 34.3%, respectively. Similarly, the 8”C and 8"N values of O.
borealijaponicus eye crystals were significantly correlated with crystal diameter, with deviation interpretation
rates of 12. 9% and 19. 4%, respectively. According to the analysis, O. bartramii and O. borealijaponicus
feeding flexibility is responsible for the irregular change of 8"°C and "N values with increasing carcass size.
The larger magnitude of individual isotopic changes reflects the greater magnitude of baseline isotopic values
in the Kuroshio—Oyashio transition zone in Northwest Pacific Ocean. Additional 83% of the O. bartramii
samples and 80% of the O. borealijaponicus samples niche amplitude of 8°C was small, but niche amplitude
of "N was larger, so the feeding level of O. bartramii and O. borealijaponicus in this area is different. The
GAM model showed that individual growth and baseline values were factors affecting the tissue 8"”C and 3"”N
values.

Key words: Northwest Pacific Ocean; Ommastrephes bartramii; Onychoteuthis borealijaponicus; eye crystal;

carbon and nitrogen stable isotopes; GAM model
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