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ABSTRACT

The introduction and spread of microcomputers in the 1980s with prices
well within the reach of the majority offered an opportunity to develop new tools
for the analysis and modelling of fisheries to improve fisheries management,
especially for the developing tropics. The paper describes the efforts deployed by
- FAO and ICLARM for the adaptation, development and distribution of software
packages. It provides an annotated list of the software currently available in FAO
and ICLARM, a brief analysis of the distribution of requests received, and
discussion on some of the future needs and concerns which require concerted
effort of institutions involved in software development.
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INTRODUCTION I
The rate of change in computer technologY. whlch is rncreasrng
exponentrally, with processrng power of a room srze computer of the 19605 now
on book-size mucrocomputers, has had an immense inverse effect on their cost
allowing all drscrphnes of science to take advantage of their capabllmes and power.
This development also |mproved the accessibility of computers especially to
researchers from the developing world. {
|
The current flshenes computer toolbox mcludes programs with functrons
ranging from sumple data storage and retrieval to conceptuahzatron and sumulatron
FAO (Food and Agriculture Organization of the United Natrons) and lCLARM
(lnternatlonal Center for lerng Aquatlc Resources Management) as international
organlzatrons concerned with |mprovrng fisheries management in the developing
troplcs have played a sngnlflcant role in the development adaptatlon and diffusion
of much needed research tools and are expected to be even more active in this
endeavour in future. -
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THE EFFORTS
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In the late 1960s to mid-1970s, computational difficulties in stock
assessment and frshery modelllng were cnrcumvented through approxrmatlon (e g ’
Ilnearlzatlon of non- Ilnear functions, use of tables, etc.) and the statistical power
of the methods was limited. As fisheries mstrtutrons in the developed world
increased thelr access to malnframe computers the emphasrs moved to non-linear
procedures more systematrc estimation of vanances sensitivity analysis, frshenes
games, multrspecues and bioeconomic srmulatlons In the early 1970s, FAO in its
effort to drssemrnate methodologles and reduce the gap between developed and
developmg countries; publlshed a compllatron of programs in a common
programmrng language FORTRAN (Abramson 1971) Thrs comprlatron contnbuted
to the significant development of a common methodology and a world set of
comparable population parameters. :

As frshery research institutions ln the developed world increased their access
to malnframe computers a number of computer programs were developed The
need arose for a comprlatlon of these programs in a common language (FORTRAN)
and for their dissemination and FAO produced a compllatron prepared by Abramson
(1971). For the followmg two decades, this compllatron was used by a very Iarge
number of research institutions worldwide, in developed and developlng countries
and contnbuted srgnlfrcantly to the development of a common methodology and

Respondmg to contlnumg demands for programs and for Abramson’s
comprlatron recerved at FAO (long after the document was out-of-prrnt), FAO
decrded to examine the possnbrllty to update the document which served its
purpose, however outdated FAO undertook a pro;ect to comprle a world list of
available programs on stock assessment WhICh mclude, among others, the
addresses of the originating rnstrtutuons, the specnfrcatnons of the software and the
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hardware requnrements This was also aimed at catalrzrng dralogues and
methodology transfer between developed and developlng countries. Twenty one
research institutions cooperated, from thlrteen countries (10 developed and 3
developing). A catalogue of 170 programs was produced and dlstnbuted (Caddy
1982).

, However, it became apparent that this valuable attempt was insufficient to
resolve most of the problems largely assocrated with technical drfflcultres, grven
the differences in computing envrronment, insufficient documentatlon of the
software and in the absence of support from expenenced programmers In both the
developed and developing world these efforts produced at least as much frustratlon
as benefits.

Decisions were made to produce a new comprlatlon of programs to replace
Abramson s compilation. Such programs would be compiled under FAO's
responsnbllnty, and standardized in presentatlon and functlonahty These new
compllatrons of routines (Sims 1985; 1988) included examples and sample data
sets which have greatly enriched the quallty of the presentatron and facrhtated
learning and testing of the programs However, new trends were emerging.
Fisheries Iaboratorles m the developmg world were faced with i mcreasmg difficulties
to use FORTRAN programs on malnframes as they lacked access to marnframe
machlnes and support by competent system analysts and programmers to help
them tailor the programs to their needs. .

The late 1970s was an era when programmable calculators were begrnnmg
to put into the hands of fisheries scientists some of the: computrng power,
prevrously exclusive to those who had access to large and sophlstlcated malnframe
computers FAO and ICLARM (ICLARM was mcorporated in Mamla in early 1977)
took advantage of these developments and the early results were the publrcatron

of mtegrated packages lncorporatmg most of the stock-assessment models then
avallable for programmable calculators (Pauly 1981a; 1981b; 1984; Vakily et al
1986; Palomares and Pauly 1987).

The early 1980s saw the introduction of low-price mlcrocomputers It was
antrcrpated that mlcrocomputer technology would follow the trend set by electronic

calculators where computlng power ofthe machrne improved and pnces eventually ~

,,,,,,,,

research in BASIC started to appear, notably the ELEFAN (Electronlc LEngth
Frequency ANalysns) suite of routines (Pauly and David 1980a; 1980b; 1981,
Gaschiitz et al 1980, David et al 1982). It included routines from data entry and
mampulatron to estlmatnon of growth parameters, recrurtment patterns mortalities
and other related parameters Most of the routines were based on models made for
temperate frshenes more or less adapted for troplcal fisheries. These were
|mplemented on a ‘steam-engined’ TRS-80 Radioshack microcomputer which was
fed via a cassette tape and with only 16K of RAM.

The FAO software productron strategy was based on cooperatlon with other -

institutions since the objectrve was not to generate new methodologres, duplrcatrng
the work of national institutions, but to promote wrder (international) use of
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programs orrglnally conceived to satisfy specrflc natlonal needs. The rdea was to
start from available routrnes, and provrdmg screntrsts with a modest - financial
support to upgrade them in terms of structure, user-fnendlrness explrcrt theoretical
support and multrlrngual user-gurdes For FAO and its member countries the benefrt
was in avarlabrlrty of mexpensrve and rellable software For the cooperatlng
institution; the benefit was the upgrading of the programs and therr promotron in
the mternatronal lrterature The only exceptron to that stategy was the productron

of the BEAM series for the promotron of bio- economlcs which was developed
drrectly at FAO because there was nothing else avarlable at that time.

) The strategy of lCLARM facrlrtated by the low cost of competent manpower
in Manlla, on the contrary was to undertake drrectly the development -and
adaptatron work at ICLARM As a matter of fact as part of its effort to serve thelr
clients and in antlcrpatlon of even bigger demand for computer services, ICLARM s
organrzatlonal chart now mcludes a Computer Servrces Unit (CSU) to deal pnmanly
with software programmrng and database development in cooperation with FAO
and other institutions: : -

The most popular and in some ways, lthe most controversial of the
programs produced by ICLARM was ELEFAN 1, a non- parametrrc program for the
estimation of growth parameters from length frequency data, readrly available and
under-used material. lnsprte of the prevarlmg Irmrtatrons, ELEFANI proved itself as
stralghtforward and easy to understand and better than the paper-and pencrl
methods in use (Morgan 1983 Mathews 1987)! The mid- 19803 was the perrod
when the methodology proliferated and resulted in the publrcatron of several
versions of ELEFAN® which developed progressrvely as an rntegrated package
During the 1980s the attentlon grven to ELEFAN rncreased very rapidly as shown
by the evolutron of the citations analysrs (Frg 1)

: The time came to take stock of the progress made, to face the crmcrsm
addressed by part of the scientific communrty to the length frequency analysus and
to strengthen the dralogue wrth leading screntlfrc institutions in the developed
world. In February 1985, a workshop on the "Theory and Applrcatron of
length-based methods in stock assessment"” was; held in Mazarra del Vallo, ltaly,
co- sponsored by lCLARM Kuwait lnstrtute for Screntlfrc Research FAO and the
Italian Consiglo Nazionale delle Ricerche (Pauly and Morgan 1987).

, _ :

: Durrng the same perrod and in relation wrth ltS trarnrng programme in stock
assessment,; FAO also took the initiative to develop an mtegrated software package
for fish stock assessment (Length -base Frshenes Stock Assessment, LFSA) based
on more parametric methods and developed for the Apple Il microcomputer (Sparre

I
i
,.
I
SSuch cooperatlon has involved IFREMER and ORSTOM lFrancel, IMR" (Norwayl. DlFMAR

(Denmark) and University of Yucatan (Mexico). _ !
l

6ELEFAN Kiel version (Brey et al 1988) HP-86/87 ELEFAN (Saeger and Gayamlo 1986), Apple
ELEFAN (Chan and Liews 1986)
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1987). However, the presence of two software packages resulted in some
confusion among users trying to understand differences among largely overlapping
packages

In this penod trends were favourlng IBM PCs as compared to other
competing mrcrocomputer trademarks. ICLARM embarked therefore on producrng
"The Compleat ELEFAN" (Gayanilo et al. 1987) for PCs, with graphlc outputs
whenever possrble and incorporating the suggestlons made at the Mazzara del
Vallo workshop FAO translated the LFSA package for use with IBM PCs. The use
of menus and graphics made the methodolognes even more acceptable and easy
to understand. The manuals whrch ‘were produced to support the software
appeared to offer a much more effrcnent support to self-training than the
conventional stock assessment manuals.

A large number of scientists from Asia, Afnca South Amerlca and Europe,
were introduced to both LFSA and the - Compleat ELEFAN (desplte their large
overlap) through the FAO/DANIDA tralnlng courses in Troplcal Frsh Stock
Assessment (Venema et al. 1988). In 1989, a Letter of Agreement was signed
between FAO and lCLARM to merge their respectlve packages into a new software
called FISAT (FAO ICLARM Stock Assessment Tools; Pauly and Sparre 1990),
' lncorporatrng new routines, modifying existing ones as required, reducing
duplication of efforts and cooperating in the production of manuals.

The need for safer and more usuable tools lead both Organlzatrons to agree
rnformally to a few common guxdellnes based on experiences gained (see also
Sparre and Garcia 1987) and notably:

- ® The products to be distributed in tropical developing countries should
include methods used with data that are available or can readily be collected in
these countries;
- = The software must run on widely available, low-cost computing
environments, and not on sophisticated workstations;
" The software must be as user- fnendly as possmle to |mprove the

learnlng and concentrate user’s attention on the method itself;

" Complex software should |deally be introduced to its users through
tramlng courses in order to shorten the error-prone learning phase;

. The product should be made avallable free- of-charge orata very low
prlce and with no copy protection to ensure the largest possrble access to

methodology;

m  The institution that produces the software must have a long-term
commitment to maintain it and respond to user’s inquiries and feedback;

n The documentatlon of the software should lnclude the relevant theory,
(refernng to similar methods where relevant), the assumptions; and effects of their
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vrolatron a sectron wrth practrcal advrce and warnlngs a program descrrptlon and

graphrc vrew of its stucture one or several sample data sets and outputs, a user’s
guide to running the program and specific routines and advice on validation.

‘ Durrng the 1980s the scope of the software productlon was broadened from
stock assessment to broeconomrcs, multrspecres modelling, spatral analysrs
Geographic Information Systems applications and database development (Frg 2).

THE PRODUCTS

The FAO Software Library

LFSA: Length Frequency Stock Asséssme‘m (Sparre 1987)

l

Ongmally developed in Apple BASIC the package of programs has been
translated to GWBasic and runs on standard lBM PCs: The routines lncorporated
in this package focus on the processrng and analysrs of time series of
length frequency samples It includes routlnes for data handlmg and mampulatron,
estimation of growth and mortalrty parameters, yleld per-recruit analysrs, and
srmple regressron analysrs Its confrguratron and limited use of graphrcs capacrty
is the result of a voluntary choice to ensure that LFSA could be used on the
srmplest machines available. The evolution of thrs software was stopped (and its
dlstrrbutlon limited) when the decision .was taken in 1990 to merge it with the
ICLARM package (The Compleat ELEFAN) to glve blrth to FiSAT (see below). This
software is available only in English: :

!
ANACO Analysrs of catch at-age data (coh’ortanalysrs) (Mesnrl 1989)

, Wntten in FORTRAN this set of programs aim at cohort analysrs in its
simplest form. It includes a srmulatlon routine for trarnrng, which among others,
enables. users to gain insights rnto the mechanrsms of cohort analysis
(convergence, effects of changes in M and termlnal F's etc.). A pseudo -cohort
option (usrng only one year of catch- -at-age data) is offered to examine the
rmpllcatron of the assumptron of equrlrbrlum The manual contains few notes on
how to modify the programs. This software is available in English and French.

|

!
ANALEN Analysrs of Iength -at-age data, multi-gear yreld per-recrurt

simulation and sensitivity analysrs (Chevarllrer and Laurec 1990)

Written in FORTRAN 77; thls software, based on Jones’ pseudo -cohort
analysis, allowed for the analysrs of multi- gear fisheries. It allows for- the
calculation of the potentlal effects of changes in fishing effort, mesh sizes and
drscardlng practrces It aims at assessmg the technologlcal rnteractrons between
gear Results are glven in yreld per-recruit and fecundlty per-recrurt for both long
and short—term scenarios. The software also offers the possrbllrty to calculate
productron in a deterministic way, based on the mtroductron of a stock-recruitment
relationship: It calculates the variances of the parameters and allows for a powerful
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sensitivity analysis of the different outputs. This software is available in French and
will soon be available in English.

and Willmann 1992)

Followrng numerous requests for advice on management of tropical shnmp
flshenes wuth artisanal and commercial sequentlal fisheries lmplylng complex
socno economlc trade-offs; these two simple programs were prepared essentlally
as tramlng tools to illustrate the basic lmplucatrons of the introduction of
bloeconomlc considerations in standard stock assessment and conventional
management The BEAM 1 program, based on a Thompson and Bell modelxzatlon
by age groups, was developed in 1982, computeruzed in 1985 and used s:nce
then, in various training and assessment workshops The BEAM 2 program is a
vanant of BEAM 1, based on a modelization by commercial categories: In both
programs;, the user is guided into a spread -sheet where the characteristics of the
frshmg reglme can be modified and consequences are |mmed|ately estimated for
artisanal and industrial capture and processmg sectors. Used within the
Orgamzatron for many years, the programs were published and distributed in 1992,
The software is available only in English.

BEAM 3: Bioécono}mic analytical simulation of tropical shrimp fisheries
with fixed or randomly variable recruitment (Cochet and Gilly 1990)

’ Written in QurckBASlC and conceived as an 1mprovement of BEAM 1 and
BEAM 2, BEAM 3 was developed to deal with more reallstlc flshery situations. The
program can handle up to four specres (or two sexes of two specres) and a
multrtude of fleets operatmg sequentially or in parallel. It also allows recruitment
to be either constant or variable with time. The model incorporated in the software
aims at determsmng the optimum mesh size and the level of risk, in the Iong term.
It calculates the probability densrty functions of the outputs and their dlstnbutlon
among fleets, allowmg for the determlnatlon of the probabllmes of occurrence of
undesirable economic results. The model was tested on the shrimp fisheries of
French Guiana.

BEAM 4: Bioeconomic analytlcal snmulatnon of space structured
multlspemes and multlgear fisheries (Sparre and Wlllmann 1993)

that FAO prepared to promote the use of bioeconomics in troplcal flshenes
analysrs lt is the result of an attempt to prowde a software able to deal with most
of the situations encountered by FAO when provndlng advuce on fisheries
management and for Wthh the BEAM 1, 2 or 3 proved too simple. This
generahzed software remains determlnlstrc but is able to handle several target and
by-catch specres and with several fleets which may be operatrng sequentlally or
srmultaneously across several flshlng grounds and landung srtes, as well as, |n
several processing plants with different economic characteristics. It also accounts
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for mlgratron across spatial strata and for seasonally varymg recruntment which is
a necessary condltron for optrmrzmg seasonal closures in tropical fisheries. The
software was tested on real fisheries first started in Madagascar (1989) and it has
since been used in Morocco Malaysxa and Chrna

NAN SIS: For logglng and analysrs of frsllery survey data (Stromme
1992) l
, Thrs software was developed progressrvely since 1986 in the Institute of
Marrne Research of Bergen, evolvmg from a mamframe versron It allows for
frequencres It calculates catches, mean catch rates and varrances on user-selected
sub-sets of stations. It provrdes summanes by trawl station, specres, genera,
famlhes or other user—selected groupmgs It allows for swept area calculation of
frsh densities. It allows the export of data to other packages such as
STATGRAPHICS ELEFAN LFSA; CANOCO and the Cornell Ecology Program
Series. The potentral errors in dealing wnth a multrtude of specres as charactenstrc
of tropical situations; are limited by the use of a mnemonic species code system
based on the FAO Specnes ldentrflcatron Serres The package has been
demonstrated in the FAO/DANIDA training programme and used in FAO frshery
resources surveys in Oman (1989-90).

CLIMPROD: Expenmental rnteracuve software for choosmg and flttrng
surplus productron models mcludmg environmental variables (Freon
and Mullon, 1993)

—— e -

This software, written in PROLOG was the response to a challenge to
deyelop an rntellrgent software to deal wrth the srtuatrons where too small data
models with acceptable (and in any case transparent) Ievels of relrabrlrty The user
is mteractrvely guided, step by step, through a serres of more and more complex
analysis of its data set with conventional production models (Gulland Fox Pella and
Tomlinson) modrfred to take into account envrronmental effects on catchabrlrty,
recruitment or both The process leads to some conclusion or to the ‘recognition
that such modelization is impossible or statrstrcalily not recommended.

SPATIAL: Space -time dynamlcs in manne frsherres A software
package for non- mrgratory stocks (Seuo and Caddy 1993)

This is a srmulatron package developed to model the space-trme drstnbutron
of frshrng rntensrty usmg alternatrve approaches‘ Three models were built wrth
different mput data requrrements and output possrbrhtres These fisheries simulation
models can be very useful for trarnlng flsherres specralrsts and for conductrng
simulation experiments of a wide range of fisheries management strategies. |

SPECIESDABIPOPDYN ' R

' SPECIESDAB is a database which contalns FAO'’s standard authorlty of
scientlfrc nomenclature; FAO common names; almost 10,000 national and local

!
|
|
l
l
l



9

names; and ecologlcal blologlcal zoogeographrcal blbllographlcand basic fisheries
information about some of the most lmportant resource groups for fusherres To
date, the SPECIESDAB module covers on a global basis 21 resource groups,
lncludrng shnmps, lobsters, cephalopods, sharks and seventeen famrhes of bony
flshes for a total of more than 2,000 species. Additional groups for global
coverage are to be added as new publlcatlons of the FAO Species ldentmcatlon
Programme on which other resource groups appear. SPECIESDAB also has a
reglonal mode that builds a subset of the data for specrﬁc regronal data
management needs. The content of SPECIESDAB provides the taxonomic structure
of FISHBASE (see below) and part of its other information.

SPECIESDAB is also desrgned to provide a modular interface with other
fisheries databases using the scientific nomenclature as central reference: One
such database, also developed in the FAO Marine Resources Service, is POPDYN.
This module follows a standard format for stock and fishery data and can be used
as a tool for collection and management of this type of information for worklng
groups of FAO reglonal bodies or other organizations involved in recurrent stock
assessments. POPDYN is an interactive database that allows data input by the user
for stock information as it becomes available, whereas SPECIESDAB is a more
static database containing basic biological information provided by specific experts.

FISHTAT PC

ThlS is a software for the analys:s of time series of flshery catches and
aquaculture productron It is made of a user mterface, a data base and a set of
custom made routines to access the database extract records of specific interest,
process it as required, view it, undertake time series analysis, produce files, reports
and graphs. Export facilities are available to Lotus 123, Dbase, Harvard Graphlcs,
etc. The database contains the available datasets on world catches as reported in
the FAO Fishery statlstlcal yearbooks as well as more detailed data for the
Medlterranean and West African regionsand a separate set of data for aquaculture.
lt |s envusaged that these will be distributed separately in the future. The beta
version presently available is belng distributed for testing and comments to a
limited number of people. A public version should be dlstnbuted in 1994.

SIPAL/SIPAM Information systems for the promotron of aquaculture
in Latin America and the Medlterranean regions

SIPAL and SIPAM are two complex information systems developed through
two lmportant reglonal projects for aquaculture development in Latln Amenca
(AQUILA pro;ect) and the Medlterranean (MEDRAP project). These systems aim at
providing the pro;ect countnes with a rapld and targeted access to information
useful for aquaculture managers and planners producers and servrces The system
lS mteractlve and is developed through a network of |nst|tut|ons in the region; It
can be used at national level and data can then be comblned at regional level. The
system contains data on. taxonomy (derived from SPECIESDAB), aquaculture
' companres dealers, market prices (derived from GLOBEFISH),researchmstltutrons,
aquaculture production and methods, nutrrtlon socio- economrc data (derived from
FIPDAT, an FAO database), etc. The system has a user interface through which
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various databases and faculltres can be accessed as well as commercral packages
such as WordPerfect Lotus 123 Harvard Graphics, Statgraphics; MS Project, etc.
SIPAL is in operation. SIPAM is delng tested. .

RMDB RegronalMantrme Database. Anmtegratedrnformatlon system -

for the management of fisheries and coastal areas in West Africa.

This product is mentroned here desplte of the fact. that it is stull only in
pro;ect because it represents a milestone in the use of computers in fisheries
research: The RMDB which will be developed i rn cooperation with FAO.

The ICLARM software library

The Compleat ELEFAN: An mtegrated system for the estrmatlon of

growth, mortalities and other related parameters from

. length-frequency data (Gayamlo Soriano and Pauly 1987). '

This 12- disk software package includes routrnes for (i) data handlrng and
management, (ii) estimation of growth parameters usmg the ELEFAN I approach
(iii) estimation of mortalrty parameters and recrurtment pulses, (iv) age- -structured,
length structured and length/age version of the vrrtual populatlon analysrs model;
(v) estimation of growth parameters from other data types (e.g., growth
rncrements), (vi) routrnes for model class progressron analysis, and (vii) other
utilities for system malntenance Results are presented in graphic form when
possrble The software can be installed on a standard IBM PC/XT/AT or its
compatrbles with at Ieast a CGA or HERCULES graphlc adapter.

l

ECOPATH ll A software for balancmg steady state ecosystem models
. .
ECOPATH li presents an approach for balancrng ecosystem models It
rncludes (i) routmes for balancmg the flow in a steady-state ecosystem from
estimation of a missing parameter for all groups in the system, (ii) routines for
estimating network flow indices, and (i) mlscellaneous routlnes for denvrng
additional indices such as food selection indices and omnivory mdrces The
software is drstrrbuted in one disk and the manual is available in Englrsh and
French, and soon will be made available in Spanrsh and Portuguese.
l
A Spreadsheet solutron for the estlmatlon and. comparison of fish
growth parameters from pond experrments (Vakrly 1988)

This package presents a method to estlmate and compare the growth of flSh ‘

in pond experiments usmg a Gulland/Holt plot The method is |mplemented on a
LOTUS 1-2-3 spreadsheet, allowing easy data handlmg and analysrs An example

is provrded along with a 5:1/4" disk for use with an IBM PC/XT/AT or compatrble
mlcrocomputers

|
|
i
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MAXIMS A computer program for estrmatlng the food consumptlon

of fishes from diel stomach contents data and population parameters
(Jarre et al 1990).

A two-disk software package for IBM PC (and its compatlbles) which
estimates the size specrfuc daily food consumptlon of fishes from a 24- hour cycle
of stomach contents data for either one or two feedmg penods per day, as well as
populatlon food consumptlon and related parameters The rngestlon and
evacuation, as mcorporated in the model used, can be expressed by rates
proportional to different powers of the stomach contents: Results are presented in
graphlc form (e.g., 24-hour cycle of stomach content, gross conversion effrcnency
or ration vs weight).

CDS Assrstant A program to facilitate and expand the capabrlrtres of
the CDS/lSIS bibliographic software released by UNESCO (Gayanilo
1990)

An intermediary software which facilitates (i) creation of a pnnt/dlsplay
format for use with the UNESCO- -sponsored CDS/ISIS software through a series of
commands, and (ii) translation of text files generated by elther SCIMATE (now
called PRO-CITE) or PAPERBASE blbhographlc software to a format (ISO 2709)
that may be readlly imported to CDS/ISIS.

BRUN A decision support system and teaching t‘ool for managing the
coastal resources of Brunei Darussalam (Gayanilo, Silvestre and Pauly
(in prep.))

A one-disk spreadsheet-based low-level GIS onglnally de3|gned to help
formulate options for the development of Brunei Darrusalam s coastal fisheries
under economlcal and ecological constraints. Four program modules are available
to the user: (i) a low-resolution plot of values, (ii) high-resolution plot of fixed
structures (i) cost-return analysns using a Sheafer-Fox surplus productlon model,
and (iv) graphical representation of a simulation of an oil spill for the region.

In the late 1980s, software in other fields of interest to ICLARM staff began
to emerge OPUS, a socioeconomic software for solving linear programmrng models
usxng sxmplex algorithm; GIFT, a program to analyze the vast amount of data in the
Genetlc Improvement of Farmed Tilapias; FIDAS, a data acqursntlon system for
marine fisheries research; GOTCH:A, for the construction of catch curves (for
estimation of total mortallty) when growth is seasonal; AUXIM, auximetric grid
analysis of populatlon growth parameters, ,ClamBase, a database to genetlcally
track, monltor and evaluate giant clams; RESTORE, a tool to monitor and evaluate
natural resource systems, MAPPER, a Iow-Ievel GIS whlch allows the plot (in part
orin full) of the earth with facilities to superimpose on the map other values, and
TRANSECT, which graphically plots and analyzes the components of a transect.

. Developments in the plpehne include a multrspecnes virtual populatlon
analysis . for tropical application; bioeconomic software utilizing yield-stock
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prediction models coupled with OPUS and a database for information on reefs
(ReefBase).

Joint FAO-ICLARM undertakings

FISAT FAO-ICLARM Stock Assessment Tools (Gayamlo Sparre and
Pauly (in press)) .

This integrated software is a result of an FAO ICLARM cooperation to merge
two packages LFSA (from FAO) and The Compleat ELEFAN (from ICLARM): The
package contains all the functions of the two components and includes_new
routines and models Usmg several programmrng Ianguages (BASIC, C, PASCAL
and FORTRAN) it can accept several types of data most commonly used for fish
stock assessments (e.g., length or Werght frequencres, growth rncrements,
size- at-age etc.). The routines are grouped into four which cover (i) data handling,
(ii) estlmatlon of populatlon parameters and predlctmg yleld and stock behavnours
given present frshrng regime, (iii) supplemental routines, and (iv) utilities (e.g.,
|mport|ng/export|ng data, configuring outputs) In addmon to all these, help
messages are always available with a press of a key. This package will be
distributed on six 3.5" disks and is available only in English:

1

FISHBASE A brologlcal database on flSh (Froese, Palomares and

Pauly 1992) b
|

FishBase is a relational database contalnlng key information on the blology
of fishes. It mcludes nomenclature, dlstrrbutron ecology, reproductron growth and
mortality, etc. It is being developed in ICLARM through a cooperatlve pro;ect
involving FAO (which provides tha data contamed in its SPECIESDAB) and national
institutions in France, Malawi, the Phrhpprnes, Ghana, Germany, Mexico and
others, with funding from the Commission of the European Communmes It also
mcludes a coloured picture dlsplay of frshes and dlstnbutlon maps “The
BETA- release (on 3. 5" disks) covers 6, OOO flSh specres, i.e., a quarter of all fish
species |n the world have been documented. The package is available in English
and will soon be made available in French.

ANALYSIS OF SOFTWARE DISTRIBUTION

To best examine if the computer tools are reachlng the expected cllents ;
a software dlstrlbutlon analysrs was conducted by examlnlng archives on diskettes
of requests and correspondence The analysrs does not consider the number of
copies distributed by other authorized organizations or mformally duphcated

. An analys:s was made of the requests recerved by FAO for ANACO
ANALEN; LFSA and BEAM3: The number of records examined for each program
represents a significant proportion of the total number of packages distributed (see
below).
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Records analysed ANACO | ANALEN | LFSA® | BEAM 3
Number 146 41 424 35
% of total drstnbuted 97.3 58 5| >50.0 42,7

* The total number of copies of LFSA distributed is unknown

The dlstrrbutron of two ICLARM products were also exammed The Compleat
ELEFAN distributed since 1988 and ECOPATH I, pubhshed in 1991 The analyses
included from 80 to 90% of the total number of copies distributed.

FAO records indicate that roughly 50% of the requests received came from
mdustnalrzed countries and half from developlngcountnes (Fig. 3). Western Europe
was responsible for more than a third of all requests (34.4%) followed North
America. Italy, France, USA and India together accounted for one quarter of alI
requests Slmrlarly, about 50% of the copies of the Compleat ELEFAN were
distributed to Europe and North America and the other half to developmg countnes
This shows that the impact of the FAO and ICLARM software projects were
equally distributed in the developed and developing world.

; In order to analyse the impact of the language of publication on the software
drffusron requests for FAO software’ were sorted out accordlng to the first
language of the country from which the requests were made: Arablc, Chinese,
English, French, Spanish and "other" {Fig. 4). Most requests came from "other"

countries (43.1%) followed by Enghsh (20.9%), Spanish (15%), French (12 4%),
Arabic (7. 2%) and Chinese (1.3%). Software produced only in French (ANALEN,

BEAM3) had a much higher proportion of requests from French speakrng and
Arabic speakrng countries (45.1%). Software produced only in English (LFSA) had
a much hlgher proportlon of requests from Engllsh and Spanlsh spealqng countrres
requested by both groups of countries. This suggests that a multrlrngual strategy
enhances software distribution worldwide and transfer of methodologles to clients.

The analysrs of a sample of 177 LFSA records mdrcated (F|g 5) that
requests came essentrally from universities and government agencres (essentially
frshery research “agencies). Srmllarly, the analysrs of the dlstnbutron of The
Compleat ELEFAN and ECOPATH Ii (Fig. 6A and 7A) showed that about 50 60%
of the packages were requested by organlzatlons dealing mainly with frshery
research and about 40% by academic institutions. This shows that the software
are equally well distributed between academic and research institutions.

CONCLUSIONS AND DISCUSSION

, With the generalrzed use of PCs in the developed laboratones, a growrng
number of PC-based packages have been and are being produced by various

7ICLAF(M is also producrng several Ianguage versions of the ECOPATH Il and FISHBASE but it is
still too early for an assessment on language impact.
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organrzatlons Many of them are stlll produced for "local" use, are not user-fnendly
and lack appropnate documentation. The efforts of FAO and ICLARM towards
methodology transfer were not the only ones and a few other packages have been
developed by universities, natronal research agencres and pnvate companies. There
are obvious lrmrtatlons in what FAO as a development agency and ICLARM as an
international center dedicated to strateglc research can do in terms of methodology
development and transfer. A concerted effort is therefore requrred not only
between FAO and ICLARM but also with the advanced research agencies in the
developed world in order t0‘ ' }

- reduce duplrcatlons,

- ensure transfer of the latest methodologres,

- benefit from cross fecundatlon, ‘ ‘

- improve peer-revrewrng of the software and |ts documentatlon, and
- provide better (more equitable) language coverage.

, In addmon cooperation is needed to ensure minimum compatublllty in terms
of platforms (DOS Windows) and rmport-export facrlmes to facilitate transfer of
data from one package to another. There is also a need to further the efforts to
cover new areas: There is still a demand for:

- better productlon models comblnmg global and analytlcal approaches,
- bio/socio-economic models to study fishery interactions;
- multlspecres and ecosystem models, |
- spatlal mteractron models (e.g. in the coastal areas),
- interfaces with Geographlc lnformatlon Systems,
- better approach to data and system uncertalnty,
- sensrtlvrty and risk analysrs, . ) |
mtegratlon of non- parametnc statrstlcal methods,
- testrng of management strategles by simulation, and
- flshenes games for training purposes.

Some |mportant questlons remaln to be answered Is there still room for
spreadsheet -based programs? Is there a need to develop expert systems for
fisheries analysrs7 How can we facnhtate effectrve access to the number and

drversrty of packages that are and wnll soon be avallable? How can we better put.

them in perspectlve to enllghten the users’ chorce? How can we reduce the pnce
of some good but too expensrve packages to make them accessuble to developrng
countries’ laboratories? Would it be useful and 'could we have an rnternatlonal
llbrary of publlc domain computer routlnes for frshery purposes? How best can we
use the competence avallable 1n the developmg world and the low cost of
manpower to improve programmes onglnatlng from the developed world? Could an

institution like ICES cooperate formally in the efforts for methodology transfer?
l

,,,,,

programs concerned srngle specres and srngle methods (e.g. ANACO or ELEPHAN
). Very rapidly, the need arose 10 develop mtegrated packages comblnrng many
methods based on the same type of data, particularly but not only length frequency

b e —— — e .
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{e. g. LFSA, ELEFAN FISAT) In the process dynamrc pool (analytlcal) methods
were privileged although FAO produced a package for surplus productlon analysrs
(CLIMPROD) The need to take into account various forms of interactions led to the
productron of ANALEN (where fleet interactions are modelled) and ECOPATH I
(where species interactions are taken into account) and, more recently to the
adoptlon of MSVPA in ICLARM The necessrty to study fisheries lnteractlon in bIO-
economic terms for more relevant and reahstlc analysis of management and
development options led FAO and, more recently ICLARM to produce bio-economic
analytical simulation models (e.g. BEAM) including space-structured ones
(SPATIAL).

In parallel with this increased complexity, substantial efforts have been made
to develop databases for general distribution and as a means to promote
comparative stock assessments and fisheries analysis (e.q. SPECIESDAB
FISHBASE, REEFBASE, FISHSTAT PC, etc.). Some of these are based on
interactive networks of users which cooperate with the data input. They are
modular in the sense that national or regional versions are available as well as a
global one.

This concept as well as the need to use more and more often data from
varlous databases in a suite of assessment tools and models and the need to
promote efficient representatlon and communrcatlon of data has led to the
developmentofrntegrated information systems (SIPAL, SIPAM, RMDB) which offer
to the user, through a user-friendly interface, the possrbrllty to use packages and
databases developed by FAO, ICLARM or others together with commercral
packages (for text processing, Desktop mapping, statistical analysis, graphics etc.).
In the field, this leads to the practical development of dedicated workstations. With
the development of communlcatlon (electronic data transfer, E. mall) this leads to
the possrblllty to |mprove the work effrcnency at research center level through
sharing of resources. This also offers an lmportant opportunlty and incentive for -
improved scientific collaboratlon at reglonal and international level.
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