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T he ICES Symposium on Shellfish Life Histories and
Shellfishery Models was held from 25 to 29 June 1990 at
the University of Moncton, New Brunswick, Canada. It
was sponsored by the International Council for the E x
ploration of the Sea, the D epartm ent of Fisheries and
Oceans of Canada (D FO ), the University of Moncton,
and the Association des Pêcheurs Professionnels Acadiens. The Symposium was convened by Dr Gérard Y.
Conan (Canada). An international Steering Group
chaired by D r Conan and comprising D r R. C. A. Ban
nister (UK ), Dr Antonio Celso Farina (Spain), Dr
Michael J. Fogarty (USA ), Professor Christopher C. E.
Hopkins (Norway), and D r Boris G. Ivanov (USSR)
organized the scientific programme, with the assistance
of Professor J. Stanley Cobb (USA ), D r Dmitri A.
Stolyarenko (USSR), Professor Ron K. O 'D or
(Canada), and D r J. H. Vølstad (Norway).
The Symposium was hosted jointly by the D ep art
ment of Fisheries and Oceans and the University of
Moncton, with the support of the D FO Regional Direc
tor General, E. R. Gaudet, and the D ean of the Faculty
of Science, Dr Francis Weil. Professor C. C. E. H op
kins, Chairman of the ICES Shellfish Committee, acted
on behalf of the President of ICES, Jakob Jakobsson
(Iceland), in giving a short message of welcome. The
welcoming address was delivered by the Assistant
Deputy Minister for Science, D r J. B. Morrissey, on
behalf of D FO , and the opening lecture was given by D r
John D. Costlow (USA).
Special thanks are due to D r L. Scott Parsons
(Canadian Delegate to ICES), D rT . W. Sephton and Dr
M. Moriyasu (D FO ), D r Andrew Boghen (University of
Moncton), D r Emory D. Anderson (then ICES General
Secretary), Gillian Post and colleagues (ICES Secretar
iat), and Maria Felisa Conan, wife of the Convener, for
their assistance in making the Symposium a success.
The Symposium originated from discussion in the
1985 ICES Shellfish Committee, then chaired by D r J.
Mason (UK). A formal proposal from D r Conan
(Conan, 1987) was supported by Professor C. C. E.

Hopkins and D r R. C. A. Bannister, and was sub
sequently approved (Council Resolution 1987/2:2). The
main aim was to allow scientists from a wide range of
cultural, biogeographical, and shellfishery backgrounds
to present papers on the biology, life history, population
dynamics, assessment, and management of shellfish
stocks, which would be indicative of the state of the art.
Over 200 offers of papers were received, and the Steer
ing G roup selected a global blend. Scientists from 27
countries attended and presented a total of 167 papers
and posters, of which it has been possible to include 51 in
this volume.
During his introduction to the scientific sessions, Dr
Conan dedicated the Symposium to the memory of his
form er Professor, D r Reuben Lasker, National Marine
Fisheries Service, and Scripps Institution of Oceanogra
phy, USA, whose multidisciplinary and experimental
approach vastly illuminated the study of recruitment
fluctuations in harvested marine populations.
Symposium participants also learned of the untimely
death on the day before the meeting opened of D r John
Gulland, FRS, M A FF, Fisheries Laboratory at Lowes
toft, and UN Food and Agriculture Organization,
another luminary of world fisheries science, whose lead
ership and insights were an inspiration to everyone in
fisheries m anagement science.
For a variety of reasons beyond the control of the
Council, this Symposium volume has taken far longer to
publish than was expected or is desirable. Sincere apolo
gies are extended to the authors, as well as thanks for
their patience and forbearance. Particular thanks are
due to Dr David E. Aiken and Susan L. Waddy (DFO )
for their invaluable and unstinting contribution as ad
ditional Co-editors, and to Judith Rosenmeier, ICES
Technical Editor.

The importance o f shellfisheries
Shellfisheries make a very significant contribution to the
global fisheries economy, in many areas constituting as
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much as half to three-quarters of the finfish catch, but
often representing much more in economic terms owing
to the high intrinsic value of shellfish species on the
m arket, or the high added-value of derived shellfish
products. Because many shellfish landings come from
artisanal fisheries, true landings and value are often
much understated, but even so, at a time when many
finfish catches are stable or falling, the shellfish catch is
increasing. In the western Atlantic, for example, from
1982 to 1992, invertebrate landings increased from 0.75
to 1.0 million tonnes, whilst finfish landings decreased
from 2 to 1.5 million tonnes. Concurrently, there has
been a dramatic growth in studies undertaken by shell
fishery biologists to increase their knowledge and to
facilitate development of an effective assessment m eth
odology: hence the support given by ICES to this Sym
posium.

Shellfisheries biology
Crustaceans and molluscs comprise a diverse range of
both short- and long-lived species, with many individual
life histories adapted to specific habitat requirements.
Though some species are mobile and migratory, many
are sedentary, or are mobile over only very local dis
tances. Their reproduction often involves complex
sequences of alternating sexual development (mol
luscs), or individual mating and brooding behaviour
integrated into the moult cycle and controlled by pheromones and by shelter requirements (crustaceans). The
combination of habitat specificity, settlement dynamics,
and individual behaviour frequently leads to nonuniform spatial distribution patterns, which also influ
ence the pattern of fishing. Shellfish are predominantly
caught by dredges, traps, trawls, or divers, and the
estimation of stock abundance is ham pered by low gear
efficiency, high size selectivity, complex capture/escape
processes, and high haul-to-haul variability. Finally,
many shellfish populations are located predominantly in
coastal waters, which renders them particularly vulner
able to variability caused by environmental forcing,
predation, and disease, and to the potential impact of
contaminants. These complexities, unravelled by recent
scientific advances, enhance the charm of shellfish
studies for the researcher, but they make the measuring
and modelling of shellfish population processes more
challenging, and have brought into question the suit
ability and predictive utility of the simple deterministic
models that have been applied so widely in the finfish
field.

T he Symposium papers
The papers presented at the Symposium, although
arranged somewhat differently in this volume than they
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were at the meeting itself, provide an opportunity to
appraise the validity of the above perceptions. The
papers fall into broad categories, as follows.

B a c k g r o u n d b io lo g y a n d life h isto ry stu d ies
Four papers (Burnell, A iken and W addy, Estrella and
Cadrin, and Ivanov and Stolyarenko) describe aspects of
reproduction, fecundity, and growth. Three papers
(Thompson et al., Bacher and Sauriau, and Bannister
and Addison) investigate spatial and/or temporal struc
ture of individual populations, whilst others look at
distribution and abundance on a wider scale (Myasnikov
and Zgurovsky, Garcia-Castrillo and Olaso, Ragonese,
and Farina and Pereiro). Fisheries biology and life
history were reviewed from the viewpoint of the annual
life cycle (Bennett, Cascalho), its geographical variation
(Sardà, Appeldoorn, paper no. 2), and underlying evo
lutionary (Kean-Howie et al.) and regulatory (A ppel
doorn, paper no. 1) aspects. Studies of diet in fish and in
crabs were reported by Gonzâlez-Gurriarân et al. and by
Olaso and Rodriguez-Marin.

S tu d ie s re le v a n t to as se ssm e n t a n d p o p u la tio n
d y n am ics
Abundance estimation, the capture process, and catch
variability were studied by Addison, Miller, Ivanov and
Stolyarenko, and Stolyarenko and Ivanov. Lobster
population structure was studied by Pezzack and D ug
gan, and Castro modelled the use of length frequencies
to estimate crustacean age. Shelton and Chapman illus
trated the use of integument implants to m easure moult
frequency in decapods. Variations in recruitment and its
possible causes were studied by Thouzeau, Joll and
Caputi, Botsford and Hobbs, McConnaughey et al., and
Del Valle and Martin.
M o d e ls a n d m a n a g e m e n t
Models were used to distinguish between different poss
ible causes of crab population variation (Botsford), to
assess rock lobster stocks (Hall and Brown), and to
evaluate closed-season options in shrimp (Watson and
Restrepo). Stock and recruitment was studied by Joll
and Caputi, and by Penn et al. The use of recruitment
prediction in rock lobster management was illustrated
by Caputi et al.

C e p h a lo p o d s
A particular growth area in recent years has been the
world-wide focus on cephalopod studies. A separate
session of the meeting was dedicated to this topic,
comprising papers on recruitment, larval distribution.
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population structure, age determination and growth,
geographic variation, and genetic differentiation.

S to ck e n h a n c e m e n t
The survival of hatchery-reared juvenile lobsters as a
prelude to lobster enhancement was studied by Tveite
and Grimsen.

Perspectives
Since the 1960s the increasing trend towards fisheries
overexploitation has emphasized the need to make basic
fishery management decisions using a combination of
standard models and biological common sense (optimal
yield per recruit, and minimum spawning biomass). D e
spite the analysis of long time series of fisheries data,
however, our understanding of the underlying popu
lation and regulatory processes is still inadequate. For
shellfish at least, the contributions presented at the Sym
posium show that whilst many studies are still at the
descriptive stage, at least some have striven for a wider
and deeper biological understanding. Thus, in addition
to the detailed studies of reproduction, some presen
tations attem pted to interpret life history from evolu
tionary, biogeographic, and comparative viewpoints.
Several papers also illustrated attempts to study spatial
patterns. The latter approach has in turn stimulated the
use of spatial modelling tools such as kriging, coupled
with data management using geographical information
systems, as well as real-time management of surveys
using spline approximation to optimize station allo
cation. The possibility of integrating density over space
by less approximate ways than using an arithmetic aver
age has now been dem onstrated for snow crab and
shrimp stocks.
Recruitm ent variation in shellfish stocks is marked,
and poses particular problems for their management.
Several papers show the progress that has been made
with process studies, both in the USA and in Western
Australia, illustrating how environmental forcing or pre
dation may cause recruitment variation in coastal
waters. New techniques are now being developed to
measure recruitment in the field, including the use of
puerulus collectors to make very precise predictions of
recruitment to the fishable stocks of rock lobster in
Western Australia.
In the modelling section, the papers submitted show
three different types of application. O ne models the
ways in which different causative hypotheses may influ
ence population trajectory over time, to see if competing
hypotheses can be eliminated by comparison with ob
served data. The second fits classical yield-per-recruit
and stock-recruitment models to long-term fishery data
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to evaluate effort management options for the W estern
Australian rock lobster. The third models annual life
history to evaluate the effects of different options for
seasonal closures in shrimp. A fourth application, pre
sented at the meeting but not included in the Symposium
papers, linked growth, mortality, and energy, to model
the relation between production and biomass under
different mortality schedules. There appears to be con
siderable scope for using the available knowledge of
shellfish life histories to develop harvesting models
taking ecological strategies into account. Such an
approach needs time series of spatially explicit data on
abundance and population structure. F or Crustacea, the
measurement of abundance using traps and trawls must
include catchability changes associated with foraging,
moulting, and reproduction, whilst length-frequency
data per se may not provide unbiased estimates of
growth and mortality.
Papers and unpublished posters show that progress
continues to be made in age determination of some
species, involving the counting of rings on the gladii of
squid, and the confirmation of crustacean moult fre
quency using integument implants. The duration of
intermoult period in decapods and the duration of postterminal moult life in majids are being studied using
radium/thorium ratios.
Population genetics has not had much impact on the
management of finfish stocks, but studies now in pro
gress are beginning to suggest that genetic selection by
fishing may reduce the size at first maturity in some fish
species. No such effects are yet known for invertebrates.
The genotypes of Crustacea appear to have a rem ark
able degree of geographic stability, despite a wide geo
graphic variability in life histories. Molluscs may host a
wider geographic genetic variability, and the paper by
Katugin et al. discusses the challenging hypothesis that
large-scale fluctuations in the recruitment of some short
lived oceanic squid species may be associated with the
appearance of specialized morphs fitted for a short-term
set of environmental conditions, followed by their col
lapse as conditions change.

Fishing industry participation
Participants experienced a poignant moment during a
vibrant presentation given by Gastien Godin, General
Director of the Association des Pêcheurs Professionnels
Acadiens, at the Symposium beach party hosted by his
Association, when he said:
This beach party, and especially this feast of snow crab, spon
sored by the Association, is m eant to be representative of the
importance this Symposium has in the eyes of the fishing indus
try. It is an opportunity for our Association, and especially the
fishermen, to show the esteem in which it holds all those who,
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through scientific endeavour, have contributed and continue to
contribute in a meaningful way to the protection and renais
sance o f invertebrate species of commercial interest. But above
all, in partaking of this crab, a noble species if ever there was
one, we are reminded of the fact that, whether we be scientists,
fishermen, civil servants, or fish factory workers, each among us
is a full and indispensable part of the long chain which links the
ocean floor to our tables.

A m en to that, and as we ate the huge snow crab
“fingers” , and listened to the sounds of local and inter
national folk music, we all shared in an unspoken dedi
cation to do our jobs better and with more pertinence, in
order to fulfil the faith of fishermen in our endeavours.
Fishermen are often suspicious of survey results, com
plex data analysis, and models, but are frequently won
over by knowledgeable biologists able to provide a
scientific framework for observations on distribution,
abundance, and behaviour that fishermen note every
day. Thus, Southern Gulf snow crab fishermen rely each
year on maps of snow crab abundance provided by
research scientists after a pre-fishing-season survey
financed by fishermen. Quotas are redefined each year
using the estimated abundance, and abundance predic
tions are m ade several years ahead of time using knowl
edge of the catch and life history. Such a move from a
descriptive study to a predictive one is an im portant
step, which is possible for very few other shellfish stocks
at present, except those in Western Australia, where the
level of detail available, and the dominance of single
environmental factors and behavioural features, have
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enabled a high predictive power to be achieved, as for
the rock lobster, for example.

Other social activities
Participants lived on the attractive campus of the U ni
versity, and enjoyed the rejuvenating night life provided
by the simultaneous occurrence of Jazz Week in Monc
ton. They also undertook a pre-meeting excursion to the
Bay of Fundy and the Aquaculture and Marine
Research Facilities of St A ndrew ’s arranged by Pro
fessor A. Boghen (University of M oncton), a spouses’
excursion to Prince Edward Island organized by Maria
Felisa Conan, and a post-meeting excursion to the Gulf
of St Lawrence fishing harbours and the A quarium of
“ Centre Marin de Shippagan” . W herever or whatever,
the charm of the Acadian Peninsula and its people left an
indelible mark on us all.
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