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SUMHARY

4 mark-recapture study on bluefin tuna (Thunous thynnus L.) wes initiated
in August 1990 in the Browns-Georges bank region of the Canadien Atlentic. The
study wee @ joint project of the Southwest Novae Tuna Association end the
Department of Fisherfes and Ocesns Canads (Scotia-Pundy Region). Data from the
tagging intervals were applied to the stochastic model of Seber and Jolly for
an estimste of stock size during the commercial fishing period (28 August-31
October 1990}. Sizty-two bluefin tuns wers doubla tsgged snd relessed during the
experiment. No fish had been recaptured as of 15 October 1990. Information on
migratory behavior, tag retenticn and sueceptibility to recapture for markad
f1sh ia snticipated from the study.

RESUME

fne étude sur le msrquage-rvecapture du thon rougs (Thunnus thynnys L.} a
démarré aen ao.dt 1990 dene la rdgion cacedienns de 1'Atlentique de Browwns
Georges Bank. Catte étude & &té un projet conjoint entre la "Southwest Nova
Tans Associetion® et ls "Departuent of Fisheries and Ocescs Cansda® (Scotie-
~Fundy Regiou)}, Les domnéss provenant du marquage out $té eppliquées au
moddle stochastique de Seber st Jolly pour sstimer le taille du stock durant
la péricde de péche commercials (28 aoGe-31 octobre 1990). Soixanta-deux
thons rouges ong 6té merqués en double et reldchés au cours de cette
expérience. Au 15 octobre 1990, aucun poisson n'avait été recapturd. A
partir de cette é&tuds, on g’attend 3 obtenir des informations sur le
comportement migratoire, la rétention des marques et 1s susceptibilité ds

recapture des poissons merqués.
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RESUMEN

En sgosto de 1990 se inicid un estudic sobra mercado-recapturs de atdn rojo
{Thynnus thynuug L.) en la regién ds Browns-Georges en el Arlintico canadienss.

El estudio comstituyd un proyscte conjunte de "Southwest Hove Tune hssociation”
y &l "Depertment of Fisheries and Oceans Cenada® (Scotia-Fundy Reglon). Se
eplicaron datos de los intervalos de mercsdo al modelo estocéstico de Seber y
Jolly para hacer una estimacién del tamsfio del stock durante sl pariodo de pesca
comercial (28 agosto - 31 octubra).‘ Se colocaron warcas por duplicado y se
libereron sesenta y }ldoe ejemplares de atim rojo. Al quince de cctubre ce 1990,
no se¢ bhabia racapt\;izado ningin individuo. Del estudic s« anticlpe informacidn

sobre el comportamiento migratoric, rstencidn de mercae y suscaptibilided para
racaptursr peces marcedos.
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INTRODUCTION

Population or stock size estimates for bluefin tuna (Thunnus
thynnus) have previously been calculated on the basis of catch-
at-~age data collected during commercial fisheries. Virtual and
sequential population analyses have been the 'primary methods
employed for these data, particularly for Atlantic bluefin (see
Doubleday 1984; Parrack 1981; Conser 1989; Anon. 1990). Although
tagging studies have. been undertaken for a long time to collect
biological information on growth and migratory behaviour (e.g.
Beckett 1970), they have only recently been used to assess
bluefin tuna stocks (Majkowski et al. 1984; Hearn and Majkowski
1987) . Most have not attempted to determine size of an examined
stock, but concentrated on its characteristics, primarily annual
recruitment, exploitation rates and fishing mortality. There
have been no attempts to calculate a population size of bluefin
tuna using standard mark-recapture experiments during directed
tagging studies, despite their proven efficiency in providing
dependable estimates (c.f. Ricker 1975). In particular,
population size estimates from an analysis using multiple census,
stochastic wodels have proven the most reliable as they consider
the significant effects of recruitment and survival (Bailey 1951;
Pollock et al. 1980). Ideally, a bluefin tuna population to be
estimated by thess methods should be biologically autcnomous, be
relatively restricted to a small geographical area for a
predictable period of time, and should be subject to a high level
of commercial fishing (or sampling) pressure to ensure adequate
marking and recapture rates. Unfortunately, few populations of
bluefin tuna exhibit all of these characteristics.

A fishery for bluefin tuna has recently developed off the
southwest coast of Nova Scotia (Clay et al. 1980). It differs
from the historical fishery in this area (Hurley and Iles 1980)
as the fish are smaller and located further offshore. The
agyregation which is the subject of the fishery exhibits the
primary characteristics which make it a likely candidate for a
‘mark-recapture study. This fishery has operated for only a few
years and little is known of the stock characteristics of the
fish. The bluefin tuna in the fishery are assumed to be a
distinct aggregation, exhibiting a consistently similar average
length (220.22 cm) between individuals (probably orxriginating from
anly a few year-classes), appearing annually for a short period
in early fall and returning to.the same small geographical area
each season, The fishing effort and catch rate for this stock
are currently at a high level (1916 landed fish in 1989).
Considering these characteristics, it was assumed that a reliable
estimate of the size of this stock of bluefin tuna could be
obtained using a multiple c¢ensus, mark-recapture experiment.
Consequently, in August 1990, a tagging study conducted jeintly
by government and industry was begun with the objective of
determining stock size and characteristics and to cobtain

information on growth, migratory behaviour and susceptibility to
recapture. This paper reports on the preliminary results of this
study.

MATERIALS AND METHODS

The study was conducted within a geographical area which has
been the site of the most intensive fishing effort for bluefin
tuna off southwest Nova Scotia (see Fig. 1). This area lies
roughly between the northeast portion of Georges Bank and the
southeast edge of Browns Bank off the Scotian Shelf (42°047N;
65°35'W) (Fig. 1). Bluefin tuna were captured and tagged from
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Fig. 1. Location of southwest Nova Scotia bluefin tuna fishery
and site of mark-recapture experiment.



a 40’ commercial fishing vessel using the handline gear .
characteristic of the fishery. This “tended line™ gear consisted
of 600-800 m of 1.25-cm diameter braided line (spooled within a
large tub) to which & 8~ to 10-m monofilament leader of 400-lb
test breaking strength was connected. A size 8/0 galvanized hook
attached to the leader was bhaited with a whole herring {(Clupea
harengus L.) and then suspended with a float between 3 and 15 m
below the boat. Tuna were initially attracted to the boat by
"chumming” with quantities of whole and halved herring which had
been previously frozen. In several cases, tuna were seen within
10 m of the boat and the hocked bait presented to individual
fish. BAfter hooking a fish, a period of approximately 30 min was
required to play the fish by hand and bring it ¢lose enough to
the boat for tagging. Each tuna captured was marked with two
tags to estimate the rate of tag retention (Porter, in prep.).
After bringing the fish alongside the boat, its length and weight
were roughly estimated and two tagys were inserted simultansously
in the musculature at the base of the second dorsal fin. The
leader was then severed as close to the hook as possible, and the
fish released. &1l fish were marked with segquentially numbered
yellow spaghettl tags provided with stainless steel anchor
points. The tags used during each tagging interval were
distinguished by applying different colours of fluorescent paint
to the exposed ends.

The tagging study was initiated on 6 August 1980, 22 days
prior to the start of the commercial fishery. For purposes of

the experiment, the study period was divided into three intervals-

comprised of weekly or bi-weekly tagging trips. Initial and
subsequent experimental design were based on the stochastic model
of Seber and Jolly (see Ricker 1975}, Data recorded during the
tagging intervals were applied to the model for estimates of the
size of the bluefin tuna stock present during the commercial
fishing period. Data from landed fish (number and length of
individuals caught) were alsc collected during the study period
{28 August-31 October 1990} as part of the stock census.

RESULTS

Three tagging intervals were incorporated into the
experiment. They were as follows: 1) 23 August-10 September, 2)
11-23 September, 3) 24 September-31 October., Forty tuna were
tagged in period one, 22 in period two and no fish have yet been
tagged in the last interval. Mo recaptures have as vet been
reperted of fish tagged during the first two intervals.

Mean fork length of 8 landed tuna was 220.2 cm (range 190.1-
233.68) . To date {15 October}), 1471 fish have been landed during
the fishery in southwest Nova Scotia, which has involved
approximately 100 licensed fishermen,

DISCUSSION

The experiment to calculate stock size is proceeding as
intended, although the number of tuna tagged and released is
considerably less than originally anticipated. We had hoped to
tag at least 50 fish during each interval, but several factors
have conspired to reduce catches., Chief among these wasg adverse
weathexr conditions, with a general lack of tuna early in the
study as an additional detriment. Although we have not succeeded
in marking a large number of tuna as yet, the experiment should
be successful given an adequate number of recaptures.

The tagging procedure employed during the study appears to
be successful. Tagged tuna appeared to swim away strongly after
release,

The characteristics which made the southwest Nova Scotia
bluefin tuna stock suitable for sstimation by a mark-recapture
experiment have been evident in the course of this study. The
tuna frequented the same confined area as in previous years,
during the expected time period. Fishing effort has been i
operating at peak levels (egqual to or greater than in previous
years) and estimates of susceptibility to recapture should be
forthcoming from the study. It is intended to incorporate data
collected during this year’s (1990} study in. a mark-recapture
experiment conducted over a consecutive 2-year period (1850-91).
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