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I Introduction 
 Drifting seaweed is a raft floating on the sea surface detached from rocky 
shore by waves and currents. It consists mainly of Sargassum species around Japan. 
These drifting seaweeds are temporary or permanent habitats of juvenile fish and 
phytal animals during floating. They serve as refuges, spawning substrate and 
dispersion tools for these animals. In Japan, some important fishes such as young 
yellowtail use drifting seaweeds. Therefore, they are very important for fisheries 
resources. However, there have been few studies on food webs of drifting seaweed 
communities including phytal animals. Previous studies on the food web structures 
around Japan were those in waters off Tohoku (Sano et al. 2003) with a traditional 
stomack content analysis and in Suruga Bay (Kusaka 2008) with stable isotope 
analysis, of which the conclusions were contradictory. This study aims to clarify 
whether drifting seaweeds are used as food resources using stable isotope analysis.    
 
II Materials and methods 
 Seaweed rafts were collected on 21 Agust 2012, in waters 17km distant from 
the mouth of Otsuchi Bay, Iwate Prefecture. We used a Mojako ami-net (fhishing net 
for juvenile yellowtail) and a hand net to catch six rafts of drifting seaweeds. Seaweeds, 
phytal animals, fishes, epiphytic macroalgae, plankton were divided from each raft, 
identified to examine species compositions and processed to samples for stable isotope 
analysis. Then stable isotopes of C and N of these samples were measured with 
isotope-ratio mass spectrometry (IRMS) to make C-N map for food web analysis.             
 
III Result and Discussion 
1) Species composition 
 Cystoseira hakodatensis (Yendo) Draisma which is boreal type of Sargassum 
was the dominant in wet weight in total seaweed of the rafts. High percentage of 
phytal animals in number were occupied with Amphipoda Caprellidea and Amphipoda 
Gammaridea. This composition is the same as that of drifting seaweeds in Tohoku 
waters (Sano et al. 2003) and Suruga Bay (Kusaka 2008). The composition of 
associated fishes of this study was not different from those of Tohoku and Suruga Bay.       



 
2) Distribution of stable carbon and nitrogen isotope ratio in drifting seaweed 
 Order of δ13C values of three organs in the body of the same individual 
seaweed was main branches>side branches>receptacles. Mean values of δ15N of 
individual seaweeds were much varied among three species. It is considered that 
variation of δ13C values were caused by variation of lipid distribution of seaweed 
(receptacle contains much lipid than other parts) and the variation of δ15N value is 
caused by the influence of environmental nitrogen from deep waters. These results 
suggest that δ13C and δ15N variations enable us to analyze sources of food webs in 
drifting seaweed communities from levels of organs and species of Sargassum.   
 
3) Food web analysis  
 Results of C-N map showed that 
there were three types of potential primary 
producers in the drifting seaweed 
communities, which were phytoplankton, 
epiphytic macroalgae and drifring seaweed 
itself. Values of δ13C andδ15N of most 
phytal animals were located at levels 
similar to those of drifting seaweed. Thus, 
the phytal animals use unknown food 
resources with δ13C similar to seaweeds 
and δ15N much lower than seaweeds. It is 
estimated that possible sources of 
unknown ones are epiphytic diatoms or 
bacteria. It is concluded that seaweed itself 
is not used directly as food resources in 
the drifting seaweed communities. If 
phytal animals use epiphytic diatoms or bacteria as food surces, they benefit drifting 
seaweeds through cleaning phytal algae. Thus drifting seaweed communities off 
Tohoku waters form a mutualistic system. 
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Figure  C-N map of drifting seaweed community 
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