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Abstract Knowledge on the reproductive biology
of New Zealand freshwater eels (dnguilla australis
Richardson and A. dieffenbachii Gray) is limited to
changes associated with gametogenesis in the adults;
details pertaining to embryonic and larval develop-
ment are not available, but are of obvious benefit for
a better understanding of the eel life history and for
artificial propagation programmes, whether for
aquaculture or conservation purposes. Therefore,
eels were artificially matured and eggs fertilised with
sperm from either species to investigate early ontog-
eny. Only eggs from A. australis hatched success-
fully after ¢. 45 h of incubation at room temperature,
yielding larvae of ¢. 2.5 mm in length. Larvae sur-
vived for up to 5 days, by which time they had at-
tained a length of 5.3 mm. Scanning electron
microscopy of 1- and 2-day-old larvae revealed the
presence of prominent free neuromasts on the head
and along the flanks. Although hatching of New
Zealand eels was achieved for the first time, it is
strongly recommended that hormone treatment be
initiated immediately following capture, well before
ovarian atresia starts.
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INTRODUCTION

Freshwater eels (Anguilla spp.) have a unique life
history, which is characterised by a marine and a
freshwater phase. The freshwater phase, comprising
the longer part of the life cycle, from the juvenile to
puberal stage, has been intensively studied (e.g.,
Tesch 1977; Degani & Gallagher 1995). In contrast,
much less is known about the marine phase. Thus,
based on the classical studies by Schmidt at the
beginning of this century, the spawning grounds of
several anguillid eel species have been discovered
(Schmidt 1922; Tsukamoto 1992) and aspects of
larval biology studied. However, mature adults have
never been caught and eel eggs never collected
(McCleave & Kleckner 1985; McCleave et al. 1987),
whereas the fragile larvae typically do not survive
capture (K. Tsukamoto, Ocean Research Institute,
Tokyo University, Japan pers. comm.) and hence,
cannot be studied in the live state.

Artificial propagation of eels has long been at-
tempted not only to address fundamental questions
on the reproductive biology of these fish, but also
from a fisheries management and eel aquaculture
perspective. Increasing fishing pressures on eels
have led to reduced recruitment of juveniles of sev-
eral anquillid species, limiting the industry and po-
tentially leading to ecological impacts. Despite these
research efforts, however, captive breeding of eels
has not yet been achieved. Sexual development in
freshwater eels is halted when these fish are held in
captivity (Dufour et al. 1988), but this arrest can be
overridden by hormone treatment. Accordingly,
experimentation has been repeatedly undertaken: (1)
to mimic “‘natural” sexual development in captive
eels, allowing morphological, biochemical, and
physiological changes occurring during the spawn-
ing migration to be inferred (e.g., Pankhurst 1984);
and (2) to obtain mature gametes for fertilisation and
study of resulting developmental stages (e.g.,
Yamauchi et al. 1976; Yamamoto 1981). The first
successful results using exogenous hormone treat-
ments in eels date from the 1930s, when male Euro-
pean eels (Anguilla anguillay were injected with






