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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Taxonomy and life history of two catadromous species of Hediste

(Nereididae, Annelida) in eastern Asia
Name: Kotaro Kan

In this dissertation, the details of the catadromous life history of Hediste diadroma,
which is a common species in Japanese estuaries, are summarized. After that, an undescribed
species of Hediste (H. sp.), which seems to exhibit a similar catadromous life history, is
taxonomically described based on Korean specimens.

Chapter 1 is an introduction. Circumboreal distributions of five nominal species of
Hediste in the north temperate zones are summarized. The importance of those species in an
estuary ecosystem is explained. Though these five species are morphologically very similar
to one another, there are marked differences in their reproductive and developmental
characteristics, with species adopting one of two contrasting life cycle forms: catadromous or
estuary-resident. This dissertation focuses on H. diadroma exhibiting a typical catadromous
life history, and H. sp. probably exhibiting the same life history.

In Chapter 2, study on the larval recruitment process in the early phase of the
catadromous life history of H. diadroma, which is widely distributed throughout Japan, is
summarized. Phototaxis of planktonic larvae, produced by artificial fertilization, changed
drastically from positive to negative during the 3-chaetiger nectochaeta stage, 3.5-4.0 days
after fertilization. During this stage, three kinds of appendages appeared, and the bands of
cilia used for locomotion were reduced; these results suggest that larvae shifted from the
pelagic to the demersal stage at approximately 4.0 days after fertilization. The demersal stage
seems to be effective at keeping the larvae around a river mouth, preventing them from
washing out to sea. Field sampling took place in the lower reaches of the estuary, planktonic

larvae of, mainly, 5- to 8-chaetiger stages were collected in evening high tides during the



spring tides in April and May. During the same period, benthic juveniles of 5- or higher
chaetiger stages were collected at low tide from intertidal flats from a wide area of the
estuary that adults inhabited. The present study shed light on the less-known larval
recruitment process of H. diadroma, which seems to consist of the following three steps: (1)
pelagic stage, which lasted from the trochophore to early 3-chaetiger nectochaeta stages for a
period of a few days, (2) demersal stage, which lasted from the late 3-chaetiger nectochaeta
to 5- to 8-chaetiger nectochaeta stages for a period of about a month, (3) upstream migration
at the 5- to 8-chaetiger nectochaeta stages with rising tides and their settlement in tidal flats
in a wide area of the estuary.

In Chapter 3, an undescribed H. sp. is taxonomically described based on immature
individuals collected from the freshwater and the upper reaches of the estuary of the Han
River in Korea, and mature individuals collected from the lower reaches of the same river
during reproductive swarming. In an immature stage, H. sp. is morphologically
distinguishable from H. japonica due to the presence of a digitate lobe at the tip of the
postchaetal ligules only in anterior chaetigers, and the absence of homogomph falcigers, but
indistinguishable from H. diadrom and H. atoka. However, H. sp. is distinguishable from all
other five congeners in a sexually mature stage, where it shows a unique epitokous
metamorphosis (addition of many homogomph spinigers and enlargement of notopodial
dorsal ligule in middle and posterior parapodia) during reproductive swarming. The
morphological characteristics (paragnath numbers on the proboscis and morphologies of
parapodia and ordinary chaetae) of the atokous specimens well agree with those of the
epitokous specimens. Our results show that (1) three catadromous species of Hediste (H.
japonica, H. doadroma, H. sp.) are distributed in eastern Asia, and (2) epitokous
metamorphosis is species specific in these three cadromous species.

Chapter 4 is a general discussion. The migratory characteristics of catadromous
species of Hediste are compared with those of other catadromous macrobenthos and fishes
which were relatively well studied. Finally, remaining problems and perspective of the study

about catadromous species of Hediste are presented.



