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1. Introduction

The deep-sea eels of the genus Synaphobranchus live in relatively deep waters between about 200
m to 3000 m and are one of dominant species on the upper continental slopes of the world oceans.
Synaphobranchid eels are frequently caught by offshore fisheries bottom trawlers in Kushiro,
Hachinohe, and Ishinomaki in northern Japan. Most biological knowledge about the Anguilliformes
presently comes from the important fishery species such as Anguilla spp., Conger myriaster, and
Muraenesox cinereus. The collection of ripe eels has been rare for most species of Anguilliformes
though, so information about their spawning grounds and reproduction primarily have been obtained
from the distribution of their leptocephali. However, the collection of small synaphobranchid
leptocephali has been rare despite their adults having a wide distribution and high densities. In
addition, there is limited knowledge about the adults even though their collection is comparatively
easy. Therefore, knowledge about the reproductive ecology of Synaphobranchus spp. is scarce.

The purpose of this study was to describe the biological characteristics of S. kaupii collected from
the continental slope of the western North Pacific off the Tohoku district with a focus on their
distribution and maturity, and to accumulate knowledge concerning their migration and reproduction.
2. Sampling

Samples of Synaphobranchus spp. were collected by offshore benthic fish trawlers in the western
North Pacific off northern Japan in April (spring), November and October (autumn) 2007. The
survey lines were east to west and spaced at equal north-south intervals. In spring, trawls were
made 40 times between 120-550 m, and in autumn the trawls were made 110 times between 150-1500
m. When the catches of each net exceeded 50 individuals, a random sub-sample of at least 50
individuals was made. Samples were also collected by trawlers off Fukushima of northern Japan
every month from February to November 2007 and off Ibaraki of northern Japan in May and August.
3. Identification

The identification of 149 Synaphobranchus spp. eels was attempted based on Hatooka (2000).
The individuals of S. kaupii and S. affinis that were 300 mm TL or more were able to be identified
completely by the shape of the scales on the side of their body. The scales of S. kaupii with 142-150
vertebrate had a rod shape, and the scales of S. affinis with 134-138 vertebrate were oval in shape.
However, the identification of undeveloped individuals smaller than 300 mm TL was difficult using
the shape of the scales. Therefore, the number of vertebrate of 331 individuals (smaller than 300
mm TL) was counted using soft X-ray photographs and were identified based on their number of

vertebrate. As a result, 322 individuals were identified a S. kaupii, and 9 individuals as S. affinis.



4. Distribution

S. kaupii individuals were collected from depths of 350-550 m in spring (survey depth: 120-550
m), and 350-1500 m in autumn (survey depth: 150-1500 m). S. affinis appeared only in the southern
part of the study area (36°20'N-37°10'N) in both seasons. The density of S. kaupii at each station
was calculated from the number caught and the area swept by the trawl. The density of eels in
spring was higher than that in autumn at all stations shallower than 450 m. On the other hand, the
density of eels in spring was lower than that of autumn at all stations deeper than 550 m. The
seasonal change in distribution within the study area appeared to be related to seasonal movements to
the deeper zone. The density of ecls was high from 350-450 m in the southern part of study area in
spring. However, the stations where density was high in autumn were at depths of 550-750 m.
This seasonal change in distribution appeared to be related to seasonal movements to the north.

Many small individuals were distributed shallower than 650 m in the southern part of the study
area in both seasons. It appears that the small eels recruit to the bottom in the southern region off
Tohoku and then distribute to all over the region off Tohoku gradually with growth. Small
individuals (smaller than 250 mm) did not appear in the deeper zone (750-1500 m). Moreover, from
1200-1500 m, only middle size individuals appeared (female: 445-680 mm TL; male: 420-596 mm
TL). This result suggests that some individuals that move to the deeper zone move back to the
shallower zone again with growth.
5. Maturity and Spawning

Fish size at maturity was examined using histological observations of the ovaries of 197
individuals (146 females, 51 males). In the females, oocytes from the chromatin nucleolus stage to
tertiary yolk stage were observed. In the males, some individuals reserved sperm in the lobular
lumen, but others had no sperm. The length when 50% of the females mature was estimated by
fitting a logistic function to the percentage of females in each 20 mm size class interval with ovaries
at the vitellogenic stage. The length when 50% of the males mature was estimated by fitting the
logistic function to the percentage of males in each 20 mm with sperm in the lobular lumen. The TL
when 50% of fish matured for the females was 705 mm and that of the males was 607 mm. The TL
of 1776 females (203-964 mm) and 1054 males (223-780 mm) and 247 unknown individuals (93-268
mm) were measured, and TL was compared between males and females. Females were larger than
males in TL and length at maturity. The probable reason for such a partitioning of the consumed
energy within a population is to improve the fertility because food resources are limited in deep-sea
areas. Oocytes at the primary growth phase were observed in the ovaries of all maturity stages. .
kaupii appears to spawn two or more times in one spawning season or over several years.
The gonad-somatic index (GSI) of 613 females and 325 males were calculated. Ripe females (GSI >
9) appeared in April, August, October, and November. It was suggested that S. kaupii has a long
spawning season of more than about half a year. The females of GSI > 9 appeared from all over off
Tohoku regardless of depth or latitude. In addition, there was no correlation between GSI and depth
or latitude. It was suggested S. kaupii does not have a large-scale spawning migration to a specific
spawning ground. It is probable that S. kaupii spawns individually or in small groups near the

juvenile growth habitats.



