
Colle
ting data for dire
t monitoring

�sh5101�shs
i Introdu
tion to �sh population dynami
s

Gunnar Stefansson

De
ember 19, 2016

Gunnar Stefansson Colle
ting data for dire
t monitoring De
ember 19, 2016 1 / 12



Colle
ting data for dire
t monitoring

Monitoring a resour
e

To understand the e
osystem you need to monitor it

⇓

To monitor it you need measurements

⇓

The preferred measurements are 
at
hes in numbers at age and survey

index. Otherwise use dynami
 age-stru
tured produ
tion models et
. Can

use only a survey index, only CPUE data et
.

⇓

Must have 
onsistent and annual sampling

⇓

Data needs to be stored in a 
onsistent format
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Cat
hes (landings): Notation

Notation for landings data:

Y =
at
h (yield) in tonnes (or 000 t)

y = year (integers, 1985, 1986 et
.)

For example,

Y

1986

or Y

85

Y

y

=total landings in year y

Remember:

Only used with other data !

Cat
hes alone say nothing about the state of the sto
k or trends!!!
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Linking data to advi
e

Short-term 
at
h depends on the

type of gear, timing, and form of targeting

spawning vs juvenile 
omponents

large vs small �sh

mesh size or other regulation

Longer-term e�e
t on sto
k depends on

typi
al e�ort expended

type of gear/mesh size
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Traditional �sheries advi
e - data �ow 
hart

Catch

Lengths

Ages

CPUE/Survey Indices

Catch at age

Assessment Prediction

Figure : Traditional data �ow 
hart of �sheries data. One or more data boxes may be missing.

The traditional �ow of information and data when an annual assessment is 
ondu
ted using

high-quality data sets 
an be presented in a �ow diagram.

Measurements to be undertaken and data to be 
olle
ted relates to how this �ow diagram is


onstru
ted. As seen from the diagram, the following basi
 data is typi
ally 
olle
ted ea
h

year:

Cat
h statisti
s

Length distributions

Age determination

Weights

Surveys

Other measurements
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Fisheries advi
e using generi
 data sets

Parameters

Simulation model

Recruitment indices

Length measurements

CPUE/Survey indices

Short−term predictions

Medium−term predictions

Long−term predictions

Comparing data and fit

Predicted data

Landings

Figure : Data 
olle
tion, sto
k assessment and predi
tions. Blue denotes data 
olle
tion, red

the assessment phase, and bla
k the predi
tion phase.

A statisti
al approa
h - for any 
ombination of data sets

For e�e
t of �shing need data on 
at
hes

For sto
k size/trend data whi
h give some sto
k trend

For predi
tion would like something on re
ruitment

Pro
edure summary:

Write a (mathemati
al) des
ription of sto
k dynami


Combine with available data for an assessment

Add short-term predi
tion (with un
ertainty) of a
tions

Evaluate medium-term e�e
t of a
tions
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Cat
hes or landings

Knowledge of landings is essential in most 
ases

Census is the "a

epted pra
ti
e"

Can also (randomly) sample from 
hosen vessels (
heaper and

sometimes better)

Di�
ult to do any monitoring or 
ontrol without knowledge of


at
hes
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More on 
at
hes

Figure : Cat
hes of pandalid shrimp in I
elandi
 waters, separated into o�shore and

near-shore (inshore) 
at
hes.

It is important to sample 
omponents of the �shery.
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Resear
h surveys

Resear
h vessels or other

CONSISTENT and ANNUAL

abundan
e measurements

Usually designed to give time series of

abundan
e, to be related to population

trend

Typi
ally sele
ts more age groups than


ommer
ial 
at
hes - e.g. 
at
h

younger �sh than �shermen

Need to 
over sto
k distribution

Want to be able to predi
t future

re
ruitment

Design is important! De�ne �shing

gear and timing based on biology of

the spe
ies

Prefer age information but 
an use

length-based or aggregated
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Survey indi
es

Bottom-trawl surveys: Obtain standardized


at
h-per-unit e�ort

Abundan
e indi
es: Should re�e
t trends in

sto
k size

Figure : An I
elandi
 resear
h vessel
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Data storage

Must use 
onsistent data storage "re
tangular tables"

Standardized for all spe
ies

On an institutional level not the individual resear
her level

Easy extra
tion of all years into one �le

Easy 
ombination e.g. of length and abundan
e information

Formal data base (e.g. MySQL or PostgreSQL - both free)

Not Ex
el, not A

ess
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Basi
 design issues

Common design 
riteria in
lude:

The distan
e between x̄ and µ should be no greater than δ,

The 
on�den
e interval width should be no more than δ.

The standard error of x̄ should be no more than δ.

Fisheries data rarely satisfy the assumptions!

If simple random sampling applies, n data points 
ome from a Gaussian distribution, and the

varian
e (σ2) is known, a 
on�den
e interval is obtained with

x̄ ± z

1−α/2σ/
√
n

The width of the 
on�den
e interval is

2z

1−α/2σ/
√
n

Commonly, α = 0.05 is used and then z

1−α/2 = 1.96.

The standard error of the mean is σ/
√
n.
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