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The stable isotopes of fish otoliths are natural tags that 
can be an useful alternative to artificial tags for inferring the 
environmental history of fish. To expand the potential use of 
otoliths from small fish for carbon and oxygen isotope (δ13C, 
δ18O) analysis, we analyzed individual otoliths from larval 
and juvenile Sardinops melanostictus and Engraulis 
japonicus collected from Toyama Bay by a submicrogram-
scale stable isotopic analytical system called MICAL3c.  

Both otolith δ13C and δ18O of two species showed 
decreasing trends with growth. Otolith δ18O values may 
record a decline in salinity (seawater δ18O) rather than 
seasonal increase in temperature during the transportation 
from the spawning to the fishing grounds, or a change in the 
pH of the calcification fluid with growth. From the observed 
environmental data, sea surface salinity in Toyama Bay was 
drastically declined along the southern shore compared with 
elsewhere in the bay, whereas the sea surface temperature 
distribution was rather uniform. Considering the observed 
environmental data and the eggs and larvae abundance 
distributions in the bay, we inferred that horizontal transport, 
such as by the counterclockwise eddy that forms in Toyama 
Bay in summertime, is more likely to be recorded in the 
otolith δ18O. In addition, otolith δ13C values might be affected 
by physiological changes (e.g., in metabolism and 
calcification physiology) during the early life stage, or 
changes in seawater δ13C. Thus, knowledge of otolith δ13C 
and δ18O has the potential to deepen our understanding of the 
ecology of fishes in their early developmental stages. 


