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Abstract. Temporal length-weight relationships are presented for the juveniles of the sciaenid
Micropogonias furnieri, in a temperate sub-estuary from Uruguay. Parameter b varied from 2.75
to 3.23 and mean condition factor between 0.73 and 0.94. Smallest juveniles presented lower b
values for every period.
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Resumen. Relaciones largo-peso intra-anuales de juveniles de Micropogonias furnieri
(Desmarest, 1823) en un sistema subestuarial de Uruguay.

Se presentan las relaciones temporales de largo/ peso de juveniles del sciénido Micropogonias
furnieri, en un subestuario templado de Uruguay. El pardmetro b varié entre 2,75 y 3,23 y la
media del factor de condicion entre 0,73 y 0,94. Los juveniles de menor talla presentaron los
menores valores de b en todos los periodos.

Palabras clave: Sciaenidae, corvina rubia, pardmetros de largo-peso, factor de condicion,

subestuario Pando

Length-weight relationships are wused in
fisheries and ecological research with many purposes,
for example, to predict weight corresponding to a
given length of individual fishes or to provide
information about the type of growth and condition
factor of populations (Olim & Borges 2006). The
whitemouth croaker Micropogonias furnieri is a
widely distributed species along the western Atlantic
coast from the Yucatan Peninsula (Mexico) to the
Gulf of San Matias, Argentina, at 41° S (Isaac 1988).
Micropogonias furnieri is one of the most important
resources of coastal fisheries in the southwest Atlantic
Ocean and particularly in the Rio de la Plata estuary
(RdIP) (Norbis & Galli 2013). This study presents the
length-weight relationships for juveniles of M.
furnieri in the Pando sub-estuary, according to
seasons and size groups.

The Pando tidal creek system (34°47" S, 55°52'
W) (Figure 1) is a small temperate sub-estuary
influenced by tidal waters of the RdIP (southern

Uruguay) (Acha et al. 2008). No data exist on
astronomical tides for the Pando estuary, but the
adjacent area of the RdIP presents small tidal
amplitude (0.3 m) (MTOP-PNUD 1979).
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Figure 1. Study area in the lower Pando sub-estuarine
system. Fish sampling station is indicated by a black
circle.

The Pando stream covers a drainage basin of
973 km? and presents an average flow of 10.9 m?* s
(Cayssials et al. 2000). The study was carried out
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from May 2002 to June 2003 in the lower portion of
the Pando sub-estuary (Fig. 1). Fish were collected
monthly (except in May 2003), during the evening, at
three replicate sites in nearshore waters by seine net
(12 m long, 2 m high, 12 mm knot-to-knot). The net
(with two ropes of 25 m each, attached to each
extreme) was laid parallel to the coast by using a boat
and then pulled out onto the shore, covering a swept
area of 300 m?’ Specimens of M. furnieri were
counted, measured to the nearest 0.1 cm (total length,
L) and weighed to the nearest 0.01 g (total weight,
W). The parameters a and b of the length-weight
relationship (L/W) were estimated by analysis of
linear regression, after the logarithmic transformation
(log W =log a + b log L). The condition factor (K)
was calculated using the following equation: K =
(W/L*) x 100. Regarding ontogenetic changes in the
diet of M. furnieri, as described by Giberto et al.
(2007), L/W were analyzed between size groups.
Giberto et al. (2007) proposed a change in the feeding
preferences of the whitemouth croaker in the RdIP,
from individuals feeding mainly on planktonic
organisms (Lt < 10 cm) to individuals feeding mainly
on benthic organisms (Lt > 10 cm). Analysis of
variance (ANOVA) and covariance (ANCOVA) were
used, after Log transformation of the data, to test
whether months differed significantly in terms of L/W
and K. Statistical significance of the coefficient of
determination (7°) was also estimated. A significance
level of a = 0.05 was established (Sokal & Rohlf
1969).

Results obtained are summarized in Table I. A
total of 855 juvenile specimens of whitemouth
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croaker M. furnieri (Perciformes, Sciaenidae)
ranging from 3.9 to 18.7 cm were caught by seine
netting over the study period (Table I). The
dominance by juvenile individuals in estuarine
populations is a common pattern found in other
estuaries around the world due to nursery functions
they provide (i.e. feeding, refuge), particularly for
postlarvae and juveniles (Potter & Hyndes 1999,
Cardoso et al. 2011, Martinho et al. 2012).

All regressions were significant (p < 0.05) and
coefficients of determination were always close to
one, suggesting good adjustment of data. Parameter
b varied from 2.82 to 3.23 and mean condition factor
ranged between 0.73 and 0.94. Values of the
parameter b remained within the expected range of
2.5 and 3.5 (Carlander 1969). The annual L/W for
juveniles of Micropogonias furnieri was determined
according to the following equation: W = 0.00815 x
L 3%, Previous studies by Gurdek & Acufia (2014) in
the Pando sub-estuary, determined the annual
parameters of a and b as 0.00741 and 3.07,
respectively. Results were similar to those from the
present study, and variations can be attributed to
differences on sampling size. In this sense, Gurdek
& Acuia (2014) increased the sampling effort to
monthly and exceptional daily sampling periods, and
therefore, included a wider size range of the species.
Temporal differences were found in the Pando
sub-estuary throughout the year in L/W (ANCOVA; p
< 0.05) and K (ANOVA; p < 0.05). In general terms,
parameter b showed greater values from October to
January (spring and early summer), and in April and
June 2003 (Table I).

Table I. Length-weight relationships for juveniles of whitemouth croaker Micropogonias furnieri collected monthly from
May 2002 to June 2003, in the Pando sub-estuarine system (southern Uruguayan coast). N, number of specimens collected;
Min, minimum total length; Max, maximum total length; a, b, 7, intercept, slope and coefficient of determination of the
length-weight relationship, respectively; 95% CL, 95% confidence limit level (SE x #-value at 5% significance level); K,

condition factor; *, p < 0.05; *** p <0.001.

Total length (cm)

Parameters of the relationship

Period N Min Max Mean a (£ 95% CL) b (+95% CL) P Mean K
May 225 3.9 18.7 7.4 0.00978 (0.00896-0.01068) 2.96 (2.92-3.00) 0.99"" 0.91
Jun 31 5.1 15.5 9.4 0.00662 (0.00391-0.01121) 3.04 (2.80-3.28) 0.96™" 0.74
Jul 80 5 14.5 8.2 0.00673 (0.00584-0.00774) 3.09 (3.02-3.16) 0.99" 0.81
Aug 19 54 12.8 7.9 0.00611 (0.00323-0.01156) 3.08 (2.77-3.39) 0.96™ 0.73
Sep 11 9.4 14 12 0.01277 (0.00597-0.02734) 2.83(2.52-3.13) 0.98" 0.83
Oct 3 12.2 16.5 14.3 0.00681 (0.00003-1.72103) 3.12 (1.03-5.20) 0.99° 0.93
Nov 30 5.5 18 12.1 0.00628 (0.00385-0.01025) 3.14 (2.94-3.34) 0.97™ 0.89
Dec 45 5.7 18.3 10.7 0.00647 (0.00470-0.00889) 3.14 (3.00-3.28) 0.98" 0.91
Jan 53 8.5 18 11.9 0.00553 (0.00400-0.00763) 3.18 (3.05-3.31) 0.98"" 0.87
Feb 72 7 15 10.9 0.01419 (0.00935-0.02153) 2.82 (2.65-3.00) 0.94™" 0.94
Mar 178 3.9 14 10.2 0.00735 (0.00670-0.00806) 3.06 (3.02-3.10) 0.99"" 0.85
Apr 45 5.5 14.5 11.1 0.00543 (0.00403-0.00732) 3.23 (3.10-3.35) 0.98™" 0.94
Jun 63 43 14.1 9.4 0.00649 (0.00527-0.00800) 3.15 (3.05-3.24) 0.99"" 0.91
Annual 855 3.9 18.7 9.5 0.00815 (0.00771-0.00861) 3.03 (3.01-3.06) 0.99™" 0.88
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K values were higher from October, showing lower
values during winter months (Table I). Type of growth
and variations in condition of M. furnieri in the Pando
sub-estuary varied along the year, as described by
Costa & Aragjo (2003) for juveniles of the same
species in Sepetiba bay (Brazil). These authors found
intra-annual and spatial variability of condition factor
of M. furnieri juveniles, suggesting the ontogenetic
changes and feeding availability as possible
determining factors. According to Canavese (2007), the
whitemouth croaker shows an opportunistic behaviour
depending on monthly prey availability according to
seasons. Similar results were supported by Olsson et
al. (2013) in an adjacent estuarine system. Canavese
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(2007) showed that the species presented higher
feeding intensities, as well as stomach fullness, during
the warmer months (i.e. spring and summer months)
and lower during winter and autumn months, which
can be related to L/W and K values.

Results also show that ontogenetic changes,
regarding feeding preferences, could determine
changes on the type of growth of juvenile fish. When
compared the annual growth rate between different size
groups (and different feeding preferences), analysis
determined that individuals < 10 cm presented a lower
b value (b = 2.83), compared to those > 10 cm (b =
3.10) (Figures 2a and 2g).
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Figure 2. Intra-annual length-weight relationships for juveniles of Micropogonias firnieri, according to seasons and ontogenetic
changes in diet in the Pando sub-estuary from Uruguay. a, g: Annual period (2002/ 03); b, h: autumn-02, c, i: winter-02; d, j:
spring-02 (*: no data according to minimum sample size of 20 individuals); e, k: summer-03; £, 1: autumn-03.
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The same pattern was found when analyzing
the seasonal L/W changes over the study period, with
smaller whitemouth croakers presenting lower
values than larger ones, for every season (Figures
2b-2f and 2h-2I). Results were similar to those of
Costa & Aratjo (2003), who described a trend for
smaller individuals to show lower allometric
coefficients, while bigger individuals showed higher
allometric coefficients. This pattern could be mainly
explained in terms of energy allocation, where
smaller individuals would present higher growth
rates than larger ones, even within juvenile sized
ranges.

Also, inter-annual differences in L/W were
detected (autumn 2002/ 2003). The Pando
sub-estuary is connected to the larger RdIP,
suggesting the population connectivity of the species
in previous studies (Acuna et al. 2010). Differences
across years in L/W could be related to the
introduction of new cohorts into the system, as well
as to environmental dynamics or varied size
distribution. Further analysis, considering the length
and abundance distributions of M. furnieri
populations over temporal scales, should be carried
out to determine the dynamics of the species
between both systems.
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