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Summary

This study reports weight-length and length—length relation-
ships for selected coastal reef fish species of the Cape Verde
Archipelago (tropical north-eastern Atlantic). Specimens
were caught with different types of gear (long-lines, hand-
lines, purse-seines and traps) during commercial fishing activ-
ities and sampled during fish market operations. A total of
8328 individuals were sampled, representing 29 species from
14 Families. This study provides the first references on
weight-length and length—length relationships for five and 23
fish species worldwide, for 10 and 24 species for the Eastern
Atlantic and for 12 and 26 species for Cape Verde Archipel-
ago, respectively. Additionally, it provides revised weight—
length relationships for 11 species from Cape Verde waters.

Introduction

Weight-length relationships (WLRs) and length—length rela-
tionships (LLRs) have diverse applications, namely for stud-
ies on fish biology, physiology, ecology, and fisheries
assessment (Santos et al., 2002). This is because size is gen-
erally more biologically relevant than age; consequently,
variability in size has important implications for diverse
aspects of fisheries science and population dynamics (Erzini,
1994).

The Cape Verde Archipelago is composed of ten islands
(and thirteen islets), located 750 km off Senegal (west coast
of Africa), between 15 and 17°N and 22-25°W (Santos
et al., 2013). Local fisheries are predominantly small-scale
and artisanal, aiming to supply the local markets and occur-
ring mostly on near-shore reefs, as the continental shelf is
narrow. Although several researchers have studied the ich-
thyofauna of the Cape Verde Islands, basic biological knowl-
edge is still lacking. The present study was conducted
because the LWRs were missing for many species of the
local reef assemblages, which were the subject of a compara-
tive study between natural and artificial reefs of the Santa
Maria Bay (Santos et al., 2013). Therefore the present study
represents a new contribution on LWRs for 23 and the
LLRs of 26 reef fish species.

Materials and methods

Data reported in the present study were collected between
June 2008 and June 2013. Data collection was undertaken
during periodic (monthly and/or seasonal) size sampling sur-
veys in markets and landing ports, carried out by the
Rebuilding Nature project research team and local INDP
(Instituto Nacional de Desenvolvimento das Pescas) techni-
cians. Specimens were caught with several different types of
fishing gear, namely, hand-lines, bottom long-lines, and
purse-seines, at a wide bathymetric range and covering all
seasons of the year. The nomenclature adopted was that of
FishBase (Froese and Pauly, 2014; accessed in December
2013).

Fish fork length (FL) and total length (TL) was measured
with an ichthyometer to the nearest millimeter (mm); individ-
ual of less than and over 2 kg, respectively, were weighed on
a top loading digital balance with a precision of 1-10 g.

Total length—fork length relationships (TFLRs) were calcu-
lated for each species using linear regression analysis with
the equations TL = a + bFL, where TL is the fish total
length (cm) and FL is the fish fork length (cm), « is the inter-
cept of the regression and b is the coefficient of the regres-
sion. The weight-length relationships were estimated
following the most common approach (Froese, 2006), using
the log form of the equation: W = aTL®, where W is the
total weight (g) and 7L is the fish total length (cm), a is
the intercept of the regression and b is the coefficient of the
regression (growth coefficient, i.e. fish relative growth rate).
The allometry coefficient was expressed by b coefficient of
the WLRs. In order to confirm whether 5 values obtained
were significantly different from the isometric value (3), a
t-test (Hy: b = 3) with a confidence level of +95% (o = 0.05)
was applied (Sokal and Rohlf, 1987). Additionally, for both
WLRs and TFLRs, 95% confidence limits of the parameters
a and b were estimated. Goodness-of-fit of the regressions
were given by the coefficients of determination (°), and
the statistical significance were assessed with ANova tables
(F-tests). The regression analysis was carried out using the R
language for statistical computing version 3.0.1 (R Core
Team, 2013).
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larvae, juveniles/immature stages, etc.). Additionally, since
samples were collected over an extended period of time, these
WLRs are not representative of a particular season or time
of the year and, for comparison purposes, should be consid-
ered as mean values as suggested by Petrakis and Stergiou
(1995). In fact, as the food availability, feeding rate, gonad
development and spawning period are not constant through-
out the year (Bagenal and Tesch, 1978), WLRs may vary
according to those factors. However, parameter b is usually
species-specific (Mayrat, 1970) and generally does not vary
significantly throughout the year, unlike parameter a, which
may vary daily, seasonally, and/or among different habitats
(Bagenal and Tesch, 1978).

The most frequently represented families in terms of spe-
cies numbers did not show a consistent tendency in growth
type among species, with the exception of the family Scari-
dae, whose species presented a consistent isometric growth.
Comparison of these results was only possible with those
reported by Pereira et al. (2011) for the Cape Verde waters,
as other studies for the same area did not report the 95%
confidence intervals for the b parameters. Similar results were
found for Sargocentron hastatum, whereas differences (higher
b values in the present study) were found for C. taenops and
Parapristipoma humile. Although the b parameter generally
does not vary significantly throughout the year, Pereira et al.
(2011) based their results on a much lower number of sam-
pled specimens.

Most of the previously available TFLRs for the studied
species were based on measurements from a very limited num-
ber of photographs, with no descriptive statistics [see FishBase
(Froese and Pauly, 2014)]. The exceptions were Diplodus
sargus lineatus and Trachinotus ovatus, for which very similar
values for the » parameter were provided by Morato et al.
(2001) for the Azores Archipelago, and for Caranx crysos
from the Caribbean (Thompson and Munro, 1974).

Conclusion

His study provides further information on LWRs and LLRs
of coastal reef fish species in Cape Verde waters, for which
previous data were either limited in terms of their size range
and number of specimens sampled, or in terms of the sam-
pling period because samplings from previous studies were
obtained on scientific cruises that covered limited time peri-
ods. To our knowledge, this study provides the first available
references on WLRs for five fish species worldwide (Table 1
— Notes: a), for 10 species for the Eastern Atlantic (Table 1 —
Notes: a + b), and for 12 species for the Cape Verde Archi-
pelago (Table 1 — Notes: a + b + ¢). Furthermore, the study
provides additional WLRs for 11 species of Cape Verde
waters, based on a wider size range and seasonal coverage
(Table 1 — Notes: d). As regards the TFLRs, this study
provides the first reference for 23 species worldwide (Table 2
— Notes: a), for 24 species for the Eastern Atlantic (Table 2 —
Notes: a + b), and for all 26 studied species for Cape Verde
waters (Table 2 — Notes: a + b + ¢). Ideally, these results will
contribute to future weight and length reconstitutions, diet
studies, life history comparisons, biomass estimations and
stock assessments.
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