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FOREWORD 

"In many fisheries, particularly those carried our by small ships from many separate fishing ports, accurate 
statistics of the whole fishing effort and its distribution cannot readily be obtained." 

J .  A. Gulland, 1955 

It has become necessary to assess more accurately the fisheries for some inshore species including the bass, 
Dicentrarchus labrax, in order to provide sound management advice. As such fisheries are widespread and 
operated by numerous small fishing units, the usual system for providing catch and fishing effort values, based on 
a census by the Sea Fisheries Inspectorate (SFI), may be inappropriate. An alternative method using sampling of 
catch and census of active fleet size (effort census) has been applied to the bass fishery in England and Wales. 
The technique has involved the use of paid voluntary log-books, returned annually to obtain catch and effort data 
of individual boats. In order to derive total catches, samples are stratified by regions, fishing method and catching 
capacity and raised by the appropriate effort in 'boat-months' or 'boat-years'. 

Estimated catches in weight are, where appropriate, integrated with SFI-derived values held on the Fishery 
Statistics data-base. The catch weights produced are applied to age-length keys and length distributions derived 
from biological sampling to give numbers of bass at each age~length group for five International Council for the 
Exploration of the Sea ( ICES) divisional groups around England and Wales. 

D. J. Garrod 
Director 

Ministry of Agriculture Fisheries and Food 
Directorate of Fisheries Research 



INTRODUCTION 

Established methods of monitoring catches of the 
major commercial marine fish species in the UK do not 
provide adequate coverage of inshore fleets catching 
'non-quota' species. For several shellfish species and 
such roundfish as the bass, Dicentrarchus labrax, an 
improved accuracy in monitoring of catch is required 
for assessment purposes. These fisheries are seasonal, 
opportunistic and fragmentary and take mainly small, 
but high value catches, which are landed to a multitude 
of small ports and beaches and usually sold outside the 
larger markets and auctions. The Fisheries Statistics 
collecting system, operated by staff of the MAFF Sea 
Fisheries Inspectorate (SFI) was originally set up to 
monitor, by census, landings from mainly middle and 
distant-water fleets to the markets at about 12 major 
ports and a few minor ports. This structure has 
changed little and, though 60 minor ports are now 
covered by Fishery Officers, they still find it difficult 
to obtain comprehensive landing statistics at these 
places. For the bass fishery at least, a census on 
landings is impossible to achieve with the current 
extent and disposition of MAFF resources. 

To obtain more comprehensive data on landings from 
the UK bass fishery, an alternative method of collec- 
tion of catch statistics was developed. As few bass are 
landed in Scotland this exercise was carried out by 
MAFF. It has produced estimates of catches by port 
and catching method throughout the UK fishery and, 
coupled with sampling for age distribution (biological 
sampling), has enabled an annual assessment of the 
fishery to be made for the years 1984-88. 

This report describes the system which has been 
developed to collect and analyse the data and gives 
examples of various outputs and assessments. 

2.1 Background 

In the UK the bass is caught commercially in predomi- 
nantly coastal fisheries, which also include shellfish, 
salmonids, mullet and small boat effort on the periph- 
ery of several major international stocks (e.g. sole and 
cod). Much of the background knowledge of the 
fishery for bass in 1981-82 was derived from a port-to- 
port description of the coastal fisheries of England and 
Wales (Pawson and Benford, 1983). During this 
survey, contacts were made in the fishing community 
and, in 1983,20 individual fishermen were asked to 
take part in a pilot scheme to report catches of bass and 
mullet Half of those approached returned their catch 
records, which included details of total individual 
catches, the seasonality of the fishery, and the size 
range of fish caught. Then, as now, there was no statu- 
tory requirement for owners of vessels under 10 m in 
length to provide catch details, so the scheme was vol- 
untary, although a small incentive payment was made. 
It was decided to extend and develop this system in 
1984 using data on seasonal catch via log-books as the 
basis of a system for estimating total catch in the 
fishery (Pickett and Pawson, in press). 

A programme of work on the bass was instigated at the 
Directorate of Fisheries Research (DFR) at Lowestoft 
in 1981, in order to advise on the management of a 
rapidly developing fishery in which there were many 
conflicts of interest. From the outset, it was apparent 
that the statistics then available, supplied by the SFI, 
did not accurately record bass landings either in 
magnitude, by catching method, or geographically, for 
the reason given above. Nevertheless, these figures 
can be used as an index of catches and demonstrate the 
steady rise in landings of bass recorded in the 1972-83 
period (Figure 1). 

2.2 System rationale 

1972 74 76 78 80 82 84 86 88 
Year 

Figure 1. Bass landings in the UK from 
1972-88, from SFI returns. 

In order to estimate total catches from log-book data, it 
is necessary to treat each boat's catch as a sample of 
the fleet to which it belongs. Samples should be 
complete and representative, and cover the whole 
season and fishery. To produce estimates of total catch 
from sampled landings, an accurate description and as- 
sessment of total annual effort is required. A wide 
range of fishing gears and vessel types are employed in 
the bass fishery, and a system of stratified, but other- 
wise random, sampling of catches by individual boats 
(daily-monthly-annual) within a framework of strati- 
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the vessels. Effort frequencylduration is derived from 
log-book data and is considered to be characteristic for 
each part of the fishery. Similar methods have been 
applied to the evaluation of small-boat fisheries in the 
Mediterranean (Farmgio and Le Corre, 1983) and to 
the assessment of the bass fishery in Morbras, southern 
Brittany (Bertignac, 1987). 

The system described here is used to produce annual 
catch estimates for the sampled part of the fishery, 
which does not include offshore trawling and shore 
angling. The data are combined with bass landings 
reported from the major ports by the SFI onto the 
Fisheries Statistics computer system (Appendix 1) at 
DFR, Lowestoft which also includes offshore trawling, 
and from which composite values are produced. 
Catches in weight and numbers of bass, at each age 
and length group by gear groups and ICES Divisions, 
are computed using the biological sampling database. 
The results are used to evaluate year-class strength, 
catch and effort trends, exploitation patterns and 
mortality in the exploited stock, and to model changes 
in yield to the fishery. The main stages of processing 
are illustrated in a flow diagram in Figure 2. The 
system is computerised (using IBM-compatible micro- 
computers) and full descriptions of the programs and 
their running are contained in programmers' and users' 
guides (Ware, 1984; updated version - MAFF, unpub- 
lished). A brief description is given in Section 3. 

A summary of the sources of data in this study is as 
follows: 

(a) effort - vessel numbers are derived from effort 
census, in six main fishing power cate- 
gories (catching capacity is based on 
vessel size or number of crew); 

- fishing frequency is derived from log- 
book data, recorded as 'boat-days'; 

(b) catch - seasonality is recorded in log-books 
(returned annually) giving daily catch 
rates, aggregate landings and (with (a)) 
data on catch per effort; 

(c) fish size* and age distributions 
- are obtained from SFI- and DFR- 

directed biological sampling of land- 
ings. 

This report is concerned chiefly with points (a) and (b) 
above, for which the methods involved differ from 
those used for assessing other UK stocks. 

2.3 System design and data types 

2.3.1 Effort designations 

The first log-book sample-based assessment of the bass 
fishery, in 1984, relied largely on effort data obtained 

from a description of the English and Welsh coastal 
fisheries as they stood in 1982 (Pawson and Benford, 
1983). Subsequent to this, a port-by-port census of 
bass fishing has been carried out at Zyearly intervals, 
with some intermediate annual updating. The census 
covers most landing places from Wells in the east to 
Barrow-in-Furness in the north-west (Figure 3) - about 
100 ports in total. Major ports where there is adequate 
SF1 coverage of bass landings or markets are excluded. 
The methods of obtaining the data are by interview - 
with local fishermen and Fishery Officers (SF1 and Sea 
Fisheries Committee) and by postal questionnaire in a 
few districts. The census includes all vessels which 
fish for, or catch, bass whether by commercial or sport 
fishing, apart from those over 17 m (mainly trawlers) 
who complete EC log-books. Only boats active during 
the current season are included. Shore angling is not 
covered. 

As fishing for bass is carried out by a large number of 
boats, using a great diversity of catching methods 
which may have widely differing efficiencies, a 
categorisation of vessel types has been used to stratify 
effort. The first distinction made is whether the boat is 
fishing part-time orfull-time for bass (though not 
necessarily whether the boat is used part-time or full- 
time for fishing per se). The bass season may be quite 
short in some areas, and the designation 'full-time' 
applies to directed fishing at bass in season, as a main 
employment. Most full-timers will fish at least 4 days 
per week, if weather permits. Part-timers are taken to 
be those who fish for bass on weekends, as an adjunct 
to other fishing activity, or who take bass as a by-catch 
in a fishery directed at other species. 

Boats are further divided into the three fishing power 
categories which may also reflect the size of the vessel. 
In the first 3 years of the system, these divisions were 
based simply on the number of 'hands' which the 
vessel employed, viz: 

single handed, 2 handed, 3+ handed (or over 10 m). 

From 1987 onwards, when analysis demonstrated little 
difference between the catch of vessels in the 2- and 3- 
handed strata, this has been amended. Boat angling 
catches are now treated separately, the new categories 
being as follows: 

charter or casual angling, single handed, 2+ handed. 

In addition, boats are identified by the type of gear 
used - trawls, gill nets, drift nets, trammel nets, long- 
lines, hand-lines and rod and line, for which the 
standard MAFF gear codes are used (Appendix 2). 
Where a vessel uses a variety of gears, the most com- 
monly employed method is normally selected for gear 
coding. When catches are being analysed (see Section 
4) the weight and numbers of fish are aggregated by 
the actual gear type used each day. 

*Lengths and weight 



Figure 3. Ports and landing place8 covered in the bass effort 
census in 1987. 

The effort census is therefore three-dimensional, being 
based on port of origin, 6 boat-typelfishing power 
categories (strata) and further sub-divided by 7 main 
gear types. Each vessel in the effort census is allocated 
a BOAT-CODE depending on where it is located in the 
cross-stratification. The code number is based on the 3 
components described above, i.e. fishing power 
category, coded 1,2 and 3; main fishing method, e.g. 
gill nets, code 50; and part-time or full-time designa- 
tion, coded 1 and 2. An example of a valid boat code 
is 3.41.1. This is a 2+ handed (code 3), drift netting 
(41) part-time (1) vessel. A charter angling boat, 
fishing full-time for bass in season, would have a boat 
code of 1.72.2. 

To identify individual boats (as, for example, when 
two vessels in a port share the same boat-code) a 
SKIPPW-CODE is used. This consists of the port 
code as used in the SFI system (Appendices 1 and 2) 
followed by 1,2,3, etc., e.g. 406.2. The number of 
vessels in each stratum is recorded for each port within 
each of the 5 main International Council for the 
Exploration of the Sea (ICES) Divisions around 
England and Wales (see Figure 3) which are a conven- 
ient way of dividing the fishery (see Sub-section 3.2). 
These are 104C (North Sea), 107D (Eastern English 
Channel), 107E (Western English Channel), 107F+G 
(Celtic Sea) and 107A (Irish Sea) (Figure 3). As an 
example, the total regional effort census for 1987 is 
shown in Appendix 2. Ninety-eight ports were covered 
by the census in 1986 and 102 in 1988. 



F = Full-time (5-6 daystweek); P = Part-time (1-2 dayslweek) or by-catch 

Figure 4. Bass effort census (fleet-size) - example of layout of data collection form. 
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from year to year and there are frequent changes in the which effort census data are collected is shown in 
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Charter and 
casual ang- 
line 

Single-handed mmmercial vessels 

Long- 
line 

2+ handed commercial vessels 

Rod 
and 
line 

Trawl Trawl Drift DriP Gil Hand- 
line 

Other Gill Tram- 
mel and 
tangle 

Tram- 
meland 
tangle 

Long- 
l i e  

Rod 
and 
line 

Long- 
l i e  

Rod 
and 
line 

Hand- 
l i e  

Other 



2.3.2 Catch and effort sampling 

Whilst the estimation of potential effort in numbers of 
units in the bass fishery relies on total census, catch 
and active effort expended is obtained by sampling. 
The intensity of sampling has been limited by various 
factors including staff time, financial constraints and 
response rates of log-book holders. The numbers of 
log-books distributed and returned are as follows: 

1983 1984 1985 1986 1987 1988 

Distributed 20 36 66 120 111 84 

Returned 12 30 32 66 60 51 

The return rate of completed log-books averages 
around 60% and between 50 and 60 log-books are now 
used each year as samples of the total catches of some 
2000 vessels annually (see Table 1). Ideally, sampling 
should be stratified randomly, i.e. be proportionally 
distributed across the various regions and ports accord- 
ing to expected total effort, and selection of sampling 
vessels should also be a random process. In practice, 
it is selective, because although books tend to be given 
to those who agree to complete and return them irre- 
spective of boat type or fishing method used, a special 
effort has been made to get log-books into areas and 
for some gear types which seem poorly covered. It is 
desirable statistically to have at least 10 samples in 
each of the 6 effort super-strata, but this is not easily 
achieved at current sampling levels. 

There is a higher proportional coverage of full-time 
fishermen (1 1%) than part-timers (2%), although more 
(35:25 in 1987) part-timers actually return log-books 
(Table 1). This is due to the chance of making contact 
and identifying bass fishermen in each class. A large 
proportion of the part-timers fish only on weekends or 
at night and, having other employment, may wish to 
remain anonymous. It is a simpler task to identify 
vessels that are fishing than to contact cooperative 
individuals. There may therefore be some positive bias 
in the selection of log-book holders, in that the more 
regular boats are more likely to be contacted. The 
system of stratification of vessels used here is an 
attempt to overcome this problem. Selection of log- 
book holders and the overall distribution of catch data 
for the fishery is, therefore, considered to be random 
for assessment purposes and any bias is probably con- 
sistent. Statistically, levels of sampling are satisfactory 
for full-time effort, but estimation of total catch will 
consequently be less precise for the part-time compo- 
nent of the fishery. 

The national distribution of log-books is shown in 
Figure 5. 

Table 1. Log-book coverage offZeet by 
'fishing power' strata : regions and 
gecm com6ined in 1987 and 1988 

Charter/ Single- 2+ handed Total 
casual handed vessel 
angling vessel 
vessel 

1987 
Full-time 
Vessels 44 80 103 227 
Log-books 2 14 9 25 
% coverage 4.5 17.5 8.7 11.0 

Part-time 
Vessels 792 
Log-books 11 
% coverage 1.4 
- - - - - - -  
Totals 
Vessels 836 
Log-books 13 
% coverage 1.6 

1988 
Full-time 
Vessels 41 67 99 207 
Log-books 1 12 9 22 
% coverage 2.4 17.9 9.0 10.6 

Part-time 
Vessels 754 617 422 1793 
Log-books 6 14 9 29 
% coverage 0.8 2.3 2.1 1.6 
- - - - - - - - - - - - - m -  - -  
Totals 
Vessels 795 684 52 1 2000 
Log-books 7 26 18 5 1 
% coverage 0.9 3.8 3.4 2.6 

2.3.3 Log-book design 

The layout of a weekly log-sheet is shown in Figure 6. 
The main features are as follows: 

(1) number of fishing trips; 

(2) daily catch of bass and mullet by weight and 
number/size category; 

(3) location and pattern of fishing and the gear 
used, 

(4) by-catch species and weight. 

Days with zero bass catches are valid for this system 
when fishing is targeted at bass, but not when it is 
aimed at other species. 



The bass fishery in some areas is closely linked with 
that for the grey mullets (Liza ramada, Liza aurata and 
Chelon labrosus), and they are often caught together in 
gill nets. The mullet fishery is the subject of a separate 
investigation and, as useful data can be obtained from 
the same source, catch details of these species are 
requested together with those for bass. By-catch 
information for other species is requested, as it is 
useful for assessing the relative importance of bass in 
the fishery. 

Standard port-codes (see Appendix 2) are used at each 
landing location, and for listing purposes the boat is 
identified by a code (skipper code) comprising the port 
code and log-book number within each port (l, 2, etc.). 
To protect confidentiality, names and addresses of 
fishermen are stored apart from the catch data (on a 
separate computer database). 

The current rate of payment for each weekly sheet with 
at least one bass fishing entry is £5. 

3. DATA INPUT AND 
PROCESSING 

3.1 Programs 

A suite of programs (called 'LOGBOOKS') has been 
written in 'FOXBASE' ('FOXBASE'+ 1.19b(c), 1986, 
Fox Software) to collate and analyse the data and 
maximise output flexibility. Multiple spreadsheet 
systems which are now available, e.g. Supercalc 5 
(Computer Associates International Ltd), could proba- 
bly handle the data in a similar fashion, but would 
require more user training. 'LOGBOOKS' is menu- 



Figure 6. Layout of weekly sheet fiom bass and mullet log-book. 
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