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1. Introduction

The spawning area of Japanese eel (Anguilla japonica) was discovered in the North equatorial
current(NEC). Larvae transported by the NEC and Kuroshio arrive estuaries of the East Asia in
winter. In the NEC, larvae grow to more than 40mm as leptocephali. However, the diet of eel
larvae is not clear despite that many researchers have investigated over the past 40 years. Moreover,
little is known about the diet and behavior of adults eels migrating to the spawning ground after
grew in river. In the present studies, to understand the mechanisms of eel’s reproduction in terms of
diet shift, field observation in the NEC and coastal regions in addition to laboratory experiments by
use of the new insight of stable isotope analyses were conducted to reveal (1) the diet environment
of eel larvae, and (2) ecology of adults (yellow and silver eels) inhabiting in estuary waters before
migrating to the spawning ground.

2. Study area, Materials and Methods

For stable isotope analysis, on research cruises R/V Hakuho-maru in 2006 and in the western
NEC (125-146 ~ E, 10-20 * N ), Japanese eel larvae together with Anguilliformes larvae including
A. marmorata, Ariosoma sp., and Uropterygiinae and zooplankton (copepoda and phyllosoma)
were collected with large sized ORI net and IKMT net. Particulate organic matter (POM) were
filtered onto precombusted glass-fiber filters from sampledwaters at depths of 100m and 150m. For
clarifying the composition of zooplankton in the NEC, NORPAC Twin net sampling was
conducted in both years. Hydrographic observations with CTD were also made in 137° E, 140° E
in 2006.

Adult eels (silver [stage S1, S2] and yellow eels [Y1, Y2]) were captured in Lake Hamanako,
Kojima Bay and several inflow river. In Kojima Bay, Upogebia major, which seem to be the main
diet of adult eels, were also collected. Stable isotope analyses were made for each part of adults
body (muscle, liver and female gonad). Cultured eels, eel’s egg and larvae were sampled at Irago
Institute Co., Ltd.

All samples for stable isotope analyses were preserved in -80°C until analyses. Before the
analyses, zooplankton and adult eels removed lipid, and POM were saturated with 1M HCI to
eliminate carbonates. Stable isotope ratios of carbon and nitrogen were measured with a mass
spectrometer coupled with an element analyzer. Isotope ratios, 6 '*C and 6 '°N, are expressed as per
mil deviations from the standard. Results of stable isotope ratio for larvae collected in 2002, 2004

and 2005 by R/V Hakuho-maru and adults eels collected in estuary of Korea, were also used in the



discussion.

3. Results and Discussion
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ingest similar diet. The 6 *C- 6 "N diagram of
Japanese eel larvae and Anguilliformes showed the same values without Asiosoma sp. This
suggests that three species of Anguilliformes are ingested the same diet in the NEC.

The 6 '*C and 6 N of POM seem to have no difference in sampling time and location. However,
6 "N POM of at 100m depths showed below 0%o. This means that nitrogen fixation in this area is
active, and that POM consists of nitrogen-fixing organism.

Despite the zooplankton composition suggested that copepoda particularly Calanoida was
dominant in the NEC, stable isotope results and biology information suggested that larvae and
copepoda were indirect relationship between prey and predator .

In Kojima Bay, high 6 "N of 7%o of adult eel compared with Upogebia major was recognized.
This results indicate that Upogebia major are not the main diet of eel. The adult eels in Kojima Bay,
which have light gray in the body at yellow eel stage, had high 6 *C and 6 "N compared with
those at the same stage, inhabiting in rivers which flow into Kojima Bay. This is probably due to
difference of their diets.

Variation of § '*C and 6 ’N were different in sampling location, sex and stage. Difference in
location is affected by different diet environment of population. Female generally grows to large
size than male at the same stage, which allows female to consume a variety of diets. Difference in
stage may be caused by fasting degenerative changes in the gut in silver eel stage.

6 °C and 6 "N of the adults eels collected in Lake Hamanako, Kojima Bay and Korea were
compared with two days old larvae in the NEC. 6 '*C in Korea and 6 "N in silver eels in Lake
Hamanako showed the most similar value. The relationship among stable isotope ratios of cultured
larvae, egg, and the adults showed the similar values. Accordingly, it is likely that eels growing in

estuaries of the East Asia migrate to the spawning area in the NEC.



