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Feeding habits of Rhinogobius pflaumi in Jiaozhou Bay, China based on carbon and nitrogen
stable isotope analysis. SUI Hao-zhi', HAN Dong-yan', XUE Ying'*, MA Qiu-yun', XU Bin-
duo', REN Yi-ping'? (' College of Fisheries, Ocean University of China, Qingdao 266003, Shan-
dong , China; *Qingdao National Laboratory for Marine Science and Technology/Laboratory for Ma-
rine Fisheries Science and Food Production Processes, Qingdao 266000, Shandong, China).

Abstract: Rhinogobius pflaumi is a small-sized, warm-temperate demersal fish species. It is one of
the dominant species in fish community, and plays an important role in Jiaozhou Bay ecosystem.
The trophic level and feeding habits of R. pflaumi were investigated by carbon and nitrogen stable
isotope analysis, based on the data collected from the bottom trawl surveys during May 2011 in
Jiaozhou Bay, China in this study. The results showed that the 8°N and 8"C values of R. pflaumi
ranged from 11.24%o to 13.99%0 and —20.67%0 to —18.46%o, respectively. The mean values of 3'°N
and 8" C were (12.7020.70) %o and (—19.08+0.36) %o, respectively. The mean trophic level of R.
pflaumi was (3.62+0.21) for all size classes, ranging from 3.49 to 3.76 for different size classes.
There was a significant negative correlation between the 8'°N values and standard length, while no
significant correlation was observed between 8" C values and standard length. The main prey groups
of R. pflaumi were polychaeta, decapoda and mollusca. The trophic contributions of zooplankton and
particle organic matter ( POM) were relatively low. The similarities of prey species composition
among different size classes were more than 92% , indicating that there was no significant difference

in feeding habits with different standard lengths. R. pflaumi was an intermediate consumer in
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Jiaozhou Bay ecosystem. The significant negative correlation between trophic level and standard

length might be due to variation in the proportion of different prey groups.

Key words: stable isotope; Jiaozhou Bay; Rhinogobius pflaumi; trophic level; feeding habits.
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Table 1 &N and 8" C signatures of each size class of Rhinogobiu spflaumi in Jiaozhou Bay

LSS R AR L 3PN (%o) 8°C (%0)

Size class Sample EaE T A TEH b2
(mm) number Range Mean+SD Range Mean+SD
25~30 5 12.43~13.99 13.19+0.68 -19.42~-18.46 -18.93+0.43
31~35 7 11.72~13.81 12.96+0.81 -19.44~-18.81 -19.06+0.23
36~40 7 11.24~13.03 12.39+0.65 -19.10~-18.73 -18.97+0.14
41~45 6 12.36~13.75 12.96+0.61 -20.67~-18.50 -19.26+0.69
46~50 9 11.72~13.04 12.27+0.41 -19.41~-18.83 -19.14£0.19
51~55 2 11.90~13.57 12.74+1.18 -19.00~-18.96 -18.98+0.03

o EHE RN N (3.76+0.20) ; R K 41K 46 ~
50 mm Y3 FCAIR B8 8 R AR AL, HOFR Y8 3R %
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Fig.2 Variations of 8° N and 8" C signatures of Rhinogobius

pflaumi with different size classes.
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Fig.3 Trophic level of each size class of Rhinogobius pflaumi in
Jiaozhou Bay.
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Table 2 Spatial variation of size and trophic level of Rhi-
nogobius pflaumi in Jiaozhou Bay

o hE B
Area Size (mm) Trophic level
75 Inner bay 41.95+6.17 3.48+0.45
75 1 Bay mouth 34.08+7.45 3.73+0.22
4k Outside bay 42.36+5.21 3.48+0.13
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Table 3 3" C and 3“N signatures of potential prey groups
of Rhinogobius pflaumi in Jiaozhou Bay

TR A= e RE 3N 31C
Prey group Sample (%o0) (%o0)
number
IRk Decapoda 6 10.97+0.54 -19.52+0.48
HARBHIZ Mollusca 5 11.76£1.25  -20.08+1.84
2 &2 Polychaeta 1 11.24 -18.54
FiEshY Zooplankton
>900 pwm 3 8.76+0.93 -23.96+0.49
500~900 pm 3 6.61+0.30  -23.99+1.42
300~500 pm 3 7.80+0.94 -25.63+0.09
100~300 pm 3 6.78+1.55 -25.39+0.55
PRLA LY POM 3 3.92+1.27  -21.00+0.51
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Table 4 Contribution rate of prey groups of Rhinogobius
pflaumi in Jiaozhou Bay ( %)

Prey group Range of contribution rate Mean
IRk Decapoda 0~54 10.6
BARDIPIZE Mollusca 0~34 6.3
2 &5 Polychaeta 46~92 75.5
TR Zooplankton
>900 wm 0~8 1.2
500~900 pm 0~8 1.2
300~500 pm 0~6 0.8
100~300 pm 0~6 0.8
WRA HLY) POM 0~20 3.6
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Table 5 Contribution rate of prey groups of Rhinogobius pflaumi in each size class in Jiaozhou Bay ( %)

VR ES R K Size (mm)
Prey group 26~30 31~35 36~40 41~45 46~50 51~55
HRZE Decapoda 8.4 10.5 9.0 13.5 11.7 9.2
ARSI YI2E Mollusca 5.1 6.3 5.5 8.2 7.1 5.6
% F2 Polychaeta 80.9 75.7 79.3 67.8 72.5 78.9
T8N %) Zooplankton
>900 pwm 0.9 1.2 1.0 1.7 1.4 1.0
500~900 p.m 0.9 1.2 1.0 1.7 1.4 1.0
300~500 pm 0.5 0.8 0.6 1.1 0.9 0.6
100~300 pm 0.5 0.8 0.6 1.2 1.0 0.6
Wk A ALY POM 2.8 3.6 3.1 4.8 4.1 3.1
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335 & T AT AR 45 (A A 0 2 T e 2RUR o i
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Fig.4 Cluster analysis of the prey composition of Rhinogobius

pflaumi in each size class in Jiaozhou Bay.
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