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Introdu
tion

Introdu
tion to �sh population dynami
s

Di�erent form of advi
e, data 
olle
tion, et
.

Available at http://www.tutor-web.net
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Some possible textbooks

Primary referen
es

Haddon: Modelling and quantitative methods in �sheries. Chapman

and Hall. (ISBN 1-58488-177-1)

Terran
e J. Quinn II and Ri
hard B. Deriso: Quantitative �sh

dynami
s. Oxford Univ. Press. (ISBN 0-19-507631-1)

King: Fisheries biology, assessment and management. Fishing News

Books. (ISBN 0-85238-223-5)

Alternative referen
es abound.
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Terminology

Prefer "�sh population dynami
s and rational utilization" to "�sh sto
k

assessments".
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Motivation, assumptions, methods

Things to keep in mind when providing �sheries advi
e:

Purpose: Short-term advi
e, general understanding, or long-term

view on utilization?

A

ura
y: In terms of advi
e, general trend/knowledge, sto
k size,

???
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Typi
al sto
k areas, 
.f. red�sh

Figure : Typi
al red�sh areas stret
h a
ross several e
onomi
 zones.

The interest is on the overall pi
ture - not details.

In a typi
al s
enario, the idea is to obtain information on the "sto
k" as a whole. It is usually

not of major interest to investigate lo
al behavior in a small area. Rather, the interest is in

issues su
h as the total (sustainable) 
at
hes that 
an be taken in the entire region of interest.
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The physi
al environment

Need to know some of the 
auses of variability
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Advi
e with ample data but no strategy

Cod in I
elandi
 waters 1993-94

Ba
kground:

Biomass in 1993 estimated 630 000 t (640) and SSB (spawning

sto
k biomass) at 210 (230).

Mean weight in
reasing.

Maturity at age was high in 1993, but lower than in 1992.

Average re
ruitment between 1985 and 1992 was only 128 million 3

year olds. The 1991 year
lass had an average re
ruitment of 73

million 3 year olds. The long-term average is 220 million.

Cat
hes in 1993 were predi
ted at 230 000 t - 31% over advised

level.

Fishing mortality was far above F0.1 (a �shing mortality in whi
h on

10% of the marginal yield-per-re
ruit is harvested).

SSB in 1994 only about 200 000 t (
lose to histori
al minimum)

Prospe
ts:

In
reased likelihood of 
ontinued poor re
ruitment

Biomass in 1994 at 610 000 t (histori
al minimum)

Proposal:

Proposed 
at
h limit 1993/94 150 000 t.

Later:

1994 adoption of formal 
at
h 
ontrol law


ontrols and assessments failed


ontrols and assessments were made more restri
tive in 2007
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Advi
e with poor data and no strategy

Cat
h in 1992 was 94 000 t.

CPUE (
at
h per unit e�ort) surveys indi
ated a 50% redu
tion in 5

years

Cat
h of red�sh has been de
lining

E�ort should be redu
ed and total allowable 
at
h (TAC) limited to

80 000 t.

In this 
ase the advisors have very limited data. The only data on sto
k trends is in the form

of CPUE data. It has been found that the CPUE trend has been downwards for some time,

and in fa
t so have the 
at
hes.

The 
on
lusion is therefore that the 
at
hes should be redu
ed. For this sto
k the impli
it

immediate goal was to redu
e 
at
hes enough to obtain an in
rease in CPUE.
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Advi
e in the presen
e of a strategy

Herring in I
elandi
 waters

Agreed total allowable 
at
h (TAC) was 20-25, whi
h was above

re
ommendations in past years

Year
lasses did not last as long as predi
ted

Large year
lasses: 1983, 1988, and 1989 sustained the �shery

SSB around 400 thousand t.

In
reased re
ruitment with in
reasing SSB

TAC re
ommendation at F0.1 - 90 000 t. (impli
it CCL)
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Certi�
ation

Current trends are towards "
erti�
ation"

In all 
ases this means:

Harvest Control Rules

MSY (Maximum sustained yield) de�nitions

Appli
ation of the pre
autionary approa
h

et
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Ba
kground information - Sto
ks, �eets et


Sto
k units et
.

Population stru
ture

Fisheries (meshes et
.)

Landings (total 
ensus, or sample)

Biologi
al measurements (
overage, ran-

dom, et
.)

Resear
h vessels

Figure : Fishing vessels 
an be of all

shapes and sizes.
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Sto
k units and stru
ture

Sto
k units:

Need to know sto
k identity

If many sto
ks or a substo
k, then ...

Population stru
ture and biology:

Age 
omposition/Length distribution

Growth

Maturation
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Referen
es ISBN: 1584881771

ISBN: 0195076311

ISBN: 0852382235

Beverton and Holt

Cushing: Marine e
ology and �sheries. Cambridge Univ. Press

Diana: Biology and e
ology of �shes. Biol. S
ien
es Press

Elliot: Quantitative e
ology and the brown trout. Oxford Univ. Press

Getz and Haight: Population harvesting. Prin
eton Univ Press

Hilborn and Walters: Quantitative �sheries sto
k assessment. Chapman

and Hall

Moss, Watson and Ollason: Animal population dynami
s. Chapman and

Hall

Murray: Mathemati
al biology. Springer Verlag.

Ross: Fisheries 
onservation and management. Prenti
e Hall

Royama: Analyti
al population dynami
s. Chapman and Hall

Seber: The estimation of animal abundan
e. Edward Arnold

Wood and Nisbet: Estimation of mortality rates in stage-stru
tured

populations. Springer-Verlag
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Wootton: E
ology of teleost �shes. Chapman and Hall
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