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Box 10
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There are
three main
stages in
preparing a
sampling
strategy for a
given fishery:
a) which
vessels are
sampled in
the fleet; 
b) which
events on the
vessels are
sampled; and
c) what

catch is
sampled from
a fishing
event.
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Technological developments are increasing
the opportunity for complete monitoring in
some areas of fisheries. These include vessel
monitoring systems and electronic logbooks
that can be used when no observers are on-
board, to improve the level of monitoring. To
date the only advances in this field available
for use by observer programmes have been
electronic measuring boards, electronic logs
and forms and the use of video cameras on
vessel decks. 
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To reduce the
bias and
variance of
the estimate a
good
sampling
strategy is
needed.
To reduce
mistakes
good training
and a positive
attitude are
needed.

It is
important to
differentiate
between the
catch and the
fish stock.
Observers are
performing
sampling on
commercial
catch, while
research
sampling will
often aim to
sample the
entire fish
stock.
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Von Neumann allocation
More sampling effort should be given to strata
with:
i. Greater size
ii. Greater variation
iii. Lower cost
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It is
important
that observers
get a
representative
sample of 
the fish
caught and
not those 
that are
processed.

The primary
purpose of
the pilot
scheme is to
gain
familiarity
with the
fishery
conditions
and data
types rather
than to
collect data
for direct use.
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Box 12

Box 13

It is
statistically

better to take
many small

samples from
many

different
vessels than
fewer larger

samples from
fewer vessels.
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Statistical analysis of sampling strategy

There are many good references for statistical analysis. Standard texts include Box, Hunter and
Hunter (1978), Cochran (1977) and Sokal and Rohlf (1995). There are also many user-friendly
statistical software packages available that will make the analysis quite straightforward. Examples
include EASYSTAT, MINITAB, SAS, SPSS, Statistix and SYSTAT.

When designing a sampling strategy it is very worthwhile to consult with a statistician (or scientist
with some statistical knowledge).  Many pitfalls can thereby be avoided.

The type of analysis used could be as follows:

• Before any ‘real analysis’ can take place the data will need to be tested for
‘normality’ (i.e. are the data ‘normally distributed’ around the central point with
no skews or one-sidedness.  If the data are not normally distributed they can
often be transformed, for example by natural logarithms.  This needs to be done
for the data within each stratum for the period being analysed.  A possible test
would be the Lilliefors variation of the Kolmogorov-Smirnov test (Chakravarti,
Laha, and Roy 1967).

• Another pre-test that is required is to examine the variances for homogeneity.
Strictly speaking, for most statistical tests ‘homogeneity of variances’ is
required.  However, the consequences of moderate deviations are not too serious
for the overall test significance, so long as the interpretation of results is made
with due caution.  The Levene test (Levene 1960) for homogeneity of variances
is an example of a simple test to use or the Bartlett test (Snedecor and Cochran
1989).

• The real null hypotheses testing can be made using several different methods.
An example would be the one-way or two-way analysis of variance (ANOVA)
tests (Sokal and Rohlf 1995) that examines if there is a significant difference
between variables across one or two strata.

• If significant results are found investigation into them can be made using
unplanned comparisons such as the Tukey’s honestly significant difference
method (Sokal and Rohlf 1995).

An example of a general and simple strategy that could be used (with adaptations) to 

start a pilot scheme on a new observer programme

1. Collect data for one full year to have a complete annual cycle of data available for analysis in
order to plan a longer-term strategy.

2. Sample at least 20% of the fishing trips per month, covering as many fishing areas, vessels (size
and horse power) and gear types as possible (i.e. distribute effort within the different strata).

3. Monitor all fishing events during the sampled fishing trip for catch and effort.

4. Sample at least 50% of the fishing events in every 24 hour period, varying the time of day or
night that fishing events are sampled.

5. Randomly sample for catch composition in these sampled fishing events (sample at least 4
baskets per event).

6. Randomly sample 200 specimens for length distribution and sex in each sample.
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