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Abstract

A study of the population dynamics of the anchovy Cetengraulis mysticetus
is presented, based on two sets of length-frequency dates from the artisanal fish-
ery of the Gulf of Nicoya, Costa Rica, between 1989/90 and 1992/93. Covered
are growth, length-weight relationships, fishing and natural mortality, gear se-
lection and yield-per-recruit analysis.

Introduction

The Gulf of Nicoya, Costa Rica, ranks among the larger Central
American Pacific coast estuaries. Within Costa Rica, it supplies roughly
90% of the commercial fish landings (Estes 1976) but is characterized
by the nearly complete absence of a management system.

Various aspects of the fisheries resources of the Gulf of Nicoya have
been documented (Peterson 1956; Britton 1966; Erdman 1971; Leén
1973; Bartels 1981; Phillips 1983), and this study is a contribution to-
ward scientific criteria for managing these resources.

Materials and Methods

Samples of C. mysticetus for establishment of length-frequency com-
position were obtained randomly from various areas exploited by small-
scale fishers within the Gulf of Nicoya (Fig. 1). Samples were taken
monthly from June 1989 to February 1993, except in 1991.

The freshly caught anchovies were transported in ice boxes to our wet
laboratory, then sorted according to species. Total length (mm) and total
weight (g) were determined, as required for estimating parameters a and
b of length-weight relationships.

The estimation of growth parameters from length-frequency data was
carried out using the Compleat ELEFAN package (Gayanilo et al. 1988),
and subsequently verified using the Length Frequency Distribution
Analysis (LFDA) package (Holden and Bravington 1992). Seasonal
growth oscillations were then considered (Pauly and Gaschatz 1979;
Somers 1988).

A length-converted catch curve, based on pooling the per cent sam-
ples, was used to estimate total mortality (Z) and to derive approximate
probabilities of capture by length (Pauly 1984). Natural mortality (M)
was estimated using Pauly’s empirical relationship. The values of M ob-
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tained were multiplied by a correction factor of 0.8 to account for the ef-
fect of schooling on M, as suggested by Pauly (1980).

Other outputs presented below (recruitment patterns, ¢” values, etc.)
were estimated using standard methods previously described in Fishbyte.

Results and Discussion

Tables | and 2 give the parameters of the length-weight relationships
and growth curves that were estimated.
Fig. 2 reproduces LFDA response surfaces for the two periods con-

sidered here. As might be seen {once account is taken of the different ~

scales), the two solid black areas cover similar L_ and K ranges, sug-
gesting similar growth parameters between the two years.

Table 3 compares our results with those obtained for other stocks of
the same species, using the growth performance index ¢’ =
log, K+2logL_(Pauly and Munro 1984).

The length-converted catch curves (not shown) led to the results in
Table 4.
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Fig. 1. Map of the Gulf of Nicoya showing where samples of Cetengranlis
mysticetus were obtained.
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Table 1. Length-weight relationships of C. mysticetus in the inner part of Gulf

of Nicoya.
N Year No. of Range
class individuals (TL; cm) a b r
1989/1990 3,065 12.0-214 -6.035 3.474 0.96
1992/1993 3,810 8.9-20.9 -5.859 3.404 0.99

‘Cormelation coeflicient of double logarithmic plot.

Table 2. Growth parameters of C. mysticetus in the
inner part of Gulf of Nicoya during two successive
periods.

Parameter 1989-1990 1992-1993
L (TL, em) 23.1 22.0

K (year') 0.70 0.76

C 0.80 0.54

wp 0.76 0.80

Table 3. Comparison between growth performance (¢°) reported in C. mysticetus.

Zone L, (mm) K(year') 4"  Reference

Almejas Bay (Panama) 16.6 123 453 Baylifit1967)
Guaymas Bay (Panam4)  14.2 258 471  Barrett and Howard (1961)
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Fig. 2. Estimation of growth parameters in Cetengraulis mysticetus for the inner Gulf
of Nicoya: response surface output by the LFDA software; the dark areas indicate
similar regions of good fit between the two periods considered here.

Ocioeer 1995

Guif of Panamé 15.0 236 472 Howard and Landa (1958)
Gulf of Panamé 17.0 131 457 Bayliff (1964)

Gulf of Fonseca 154 292 4.83  Barrett and Howard (1961)
Colombia 143 209 463 Bamett and Howard (1961)
Ecuador-Peri 14.5 1.34 445 Barett and Howard (1961)
Golf of Nicoya 220 076  4.57 This study (1992-1993)
Golf of Nicoya 231 0.70  4.57 This study (1989-1950)
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Fig. 3. Recruitment patterns of Cetengraulis mysticetus in the inner Gulf of Nicoya.
The peaks may occur in March for 1939/90 and in May 1993, but this needs to be
verified, as line parameter “1,” could not be estimated with precision.

Table 4. Estimates of total fishing and natural mor-
tality, and of mean length at first capture (L,) for
C. mysticetus in the inncr part of the Gulf of
Nicoya.
Period

Parameter 1989-1990 1992-1993
Z (year™) 2.887 3.455

M (year ) 1.671 2.154

F (year") 1.216 1.301

Ly, (cm) 17.9 16.3

While the parameters in Table 4 varied between periods, both sets im-
ply a very high exploitation rate (0.58 for 1989/90, 0.62 for 1992/93).
Further studies, notably of the fishery itself, will have to be conducted,
before this finding can be translated into management action.
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Software Review

PASGEAR is a specialized database system for capturing data from ex-
perimental passive gears such as traps and gillnets. Like NAN-SIS (devel-
oped and distributed by FAO for trawl data), it does not require sophisticated
computer hardware configuration to run but includes the fundamental data-
base management functions such as storing, editing, manipulating, and pre-
processing data. It can be installed in almost any microcomputer available in
the market — a rare feature nowadays for new software releases with the in-
treduction of new technologies in the information industry.

Software users often do not realize that there is a difference between an
analytical software such as the ELEFAN (Electronic LEngth Frequency
ANalysis) suite of routines, LFSA (Length-based Fish Stock Assessment)
and FiSAT (FAO-ICLARM Stock Assessment Tools) and a database system
such as PASGEAR or NAN-SIS. Analytical software emphasize data analy-
ses and allow only limited data storage. Only data required by the analytical
soutines incorporated in the software will be accommodated. The type of data
and how it is analyzed are usually lef to the discretion of the software user.
On the other hand, database systems specialize in the efficient storage of data
and effective retrieval while allowing limited data analysis.

PASGEAR is an arsenal of basic but fundamental data-exploration rou-
tines for the type of data it supports. This includes the calculation of the
CPUE, index of relative importance, monthly changes in maturity stages,
gear selectivity, length-weight relationship and temporal and spatial changes
in CPUE to name a few. To supplement these preliminary data analyses, it
includes a feature to export data in a form that can be imported by other soft-
ware such as LFSA, The Compleat ELEFAN and FiSAT. This feature is well
described in the accompanying documentation making the software a good
complementary package to have if one would like to store more data than can

PASGEAR : A Database Package for Experimental Fishery Data from Passive Gears by Jeppe Kolding, Dept.
of Fisheries and Marine Biology, University of Bergen, High Technology Center N-5020, Bergen, Norway

be accommedated by one’s favorite analytical software,

There is, of course, room for improvement. PASGEAR developed and
compiled for use with MS DOS is not optimized to run cn MS Windows en-
vironment (although it is possible to run the software in MS Windows). A
big percentage of computer users is now adept in using MS Windows. The
number of fishery scientists who are not familiar with the use of DOS-based
software (and in some cases refuse to use it) is growing. It has become the
norm to most that new software packages are developed for MS Windows.
Translating the sofiware to effectively utilize the potentials of MS Windows
will be a huge step forward. The annoying use of codes and symbols in
PASGEAR can-be easily eliminated when the program is compiled for MS
Windows using commercially available relational database systems.

PASGEAR introduces abbreviations (or symbols) [ have encountered in
fisheries texts, but which carry a different connotation. Abbreviations such
as “GE” to refer to gear type in the program (not well defined in the manual)
and “INV” to refer to the per cent of fish investigated out of the total catch
are examples of these. Coupled with the absence of help messages describ-
ing the data fields, this makes the software manual crucial while working
with the software; reading of the user’s manual is a prerequisite. Moreover,
the many prompts that the user of PASGEAR has to sequentially respond to
is annoying. The use of dropdown menus or function keys would greatly re-
duce the prompts and allow the user to proceed to the desired action directly.

Quibbles such as those mentioned above cannot be overshadowed by the
fact that PASGEAR works as it was intended and functions as described by
the author. PASGEAR will be a software one would like to have, most spe-
cially for scientists and researchers working with passive gears. F.C.
Gayanilo, Jr., ICLARM
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