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Abstract Studies on New Zealand orange roughy
(Hoplostethus atlanticus) otoliths, and of orange
roughy ageing conducted in New Zealand and else-
where are described. Ageing studies have concen-
trated on three aspects: the interpretation of daily
growth increments, the interpretation of annual
growth increments, and radiometric analyses. All the
methods suffer from problems relating to validation.
Daily growth zones have not been validated, annual
zones have been validated for juvenile fish only, and
assumptions necessary for the application of radio-
metric techniques may be flawed. However, the
weight of current evidence indicates that orange
roughy are a slow-growing, long-lived species. A
review of otolith morphology and microstructure
studies, and a summary of the productivity param-
eters used in stock assessments of orange roughy, are
also presented. Standard protocols used to prepare
and interpret otoliths in current investigations are
described. This review highlights the complexities
of ageing long-lived, deepwater fish, and stresses the
importance of obtaining accurate productivity pa-
rameters for stock assessment. The key area for fu-
ture research is the age validation of post-juvenile
fish, which should lead to the development of an
accurate ageing technique.
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INTRODUCTION

Orange roughy (Hoplostethus atlanticus Collett
1889) is one of New Zealand's most important
commercial finfish occurring in depths between 700
and 1500 m throughout much of the New Zealand
200-mile Exclusive Economic Zone (EEZ). Target
trawl fisheries commenced c. 1979 and now occur
in several offshore areas (Fig. 1). Commercial
fisheries for this species also developed off south-
eastern Australia c. 1989, in the north-east Atlantic
Ocean c. 1990, and off south-west Africa in 1995
(Fig. 2).

In New Zealand, the orange roughy fishery
developed on the Chatham Rise in 1979 (Annala et
al. 1998). Other fisheries developed in the late 1980s
on the south-west Challenger Plateau, off the central
west coast of the South Island, and off the east coast
between Gisborne and Kaikoura. More recently,
commercial operations have been targeting orange
roughy in other areas including near East Cape, Bay
of Plenty, the Puysegur Bank, and the Macquarie
Ridge.

Total annual landings from the New Zealand EEZ
peaked at c. 50 000 t in the mid 1980s, but have
subsequently declined to a current catch of c. 20 000
t. The progressive lowering of catch quotas has been
based on scientific evidence which revealed a rapid
decline in biomass (Clark 1995a; Francis et al. 1995),
and on early ageing studies (Mace et al. 1990) which
suggested a very slow growth rate, and hence, low
productivity. Approximate peak annual landings
levels in other fisheries are 40 0001 off south-eastern
Australia, 12 0001 off south-west Africa, and 40001
in the north-east Atlantic Ocean.

Information on age and growth is fundamental to
the management of any fish stock. Although numer-
ous researchers have attempted to use otoliths to
interpret the ages of orange roughy with the intention
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Fig. 1 Areas of main orange
roughy (Hoplostethus atlanticus)
fishing and spawning grounds in
the New Zealand Exclusive Eco-
nomic Zone (EEZ).

of developing growth parameters, the task has
proven very difficult. The rate of orange roughy
growth up to 3 years has been vaildated (Mace et al.
1990) but a validated technique to age adults of this
species has yet to be achieved. However, investi-
gations since the mid 1970s have produced a
considerable body of data concerning orange roughy
ageing, generally indicating a slow growing, long-
lived species.

Paul (1992) reviewed fish age and growth studies
of New Zealand marine fish and briefly summarised
early work on orange roughy. A summary by Merrett
& Haedrich (1997) of available information on
orange roughy ageing noted the difficulties encoun-
tered in various studies. They concluded that

although most of the evidence suggests that orange
roughy are slow-growing, the debate about their
longevity was still not settled. The current report
summarises in detail studies on New Zealand orange
roughy otoliths, and of orange roughy ageing in
general.

Standardised otolith terminology (Secor et al.
1995) has been used throughout this report unless
directly quoting other authors' work. Zones viewed
on sectioned and whole otoliths illuminated by
transmitted light are either opaque (the zone that
resists the passage of light and appears dark) or
translucent (the zone that allows the passage of
greater quantities of light, appears bright). The term
hyaline is synonymous with translucent, but the latter


