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Abstract.—Length—weight relationships of three macrourid fishes (saddled grenadier
Caelorinchus caelorhincus, glasshead grenadier Hymenocephalus italicus and blunt-
snout grenadier Nezumia sclerorhynchus) from Sigacik Bay on the Turkish coast of
the Aegean Sea are presented. Overall, 923 specimens of three different species of
the family Macrouridae were weighed and measured. The sample size ranged from
43 for bluntsnout grenadier to 782 for saddled grenadier. The values of the exponent
b in the length—weight regressions (W=al?) varied between 2.51 (saddled grenadier)
and 3.49 (bluntsnout grenadier). Regressions of length—weight relationships were
significant for all species. Positive allometry in weight vs. length for bluntsnout gren-
adier, isometry in saddled grenadier, and negative allometry for glasshead grenadier

were observed.

Introduction

The deep-sea fish fauna of the eastern
Aegean Sea has been poorly studied and very
little biological information is available (e.g.,
Filiz and Bilge 2004; Filiz et al. 2006). The
same is true for the macrourid fishes inhab-
iting Turkish seas because of their low eco-
nomic importance and the poor development
of a deep-sea trawl fishery in the area.

Length—weight relationships are used to
provide information on the condition of fish
(Le Cren 1951; Tesch 1971). They are impor-
tant because they allow: (a) an estimate of the
condition of fish; (b) estimation of biomass
from length observations; (c) conversion of
growth-in-length equations to growth-in-
weight; and (d) useful between-region com-
parisons of life histories of species (Pauly
1993; Gongalves et al. 1996; Binohlan and
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Pauly 1998). These relationships may also
help to determine whether somatic growth is
isometric or allometric (Ricker 1975).

Length—weight relationships for saddled
grenadier Caelorinchus caelorhincus were
given by Borges et al. (2003) and Morey et al.
(2003) from the western Mediterranean. Mo-
rey et al. (2003) also gave the length—weight
relationship for glasshead grenadier Hymeno-
cephalus italicus. A review of the current lit-
erature indicated that little is known about
biology and growth rate of the macrourid
fishes in the Mediterranean basin. For Turk-
ish waters, length-weight relationship data
are given only for saddled grenadier (Filiz
and Bilge 2004; Filiz et al. 2006). In addition,
to the best of our knowledge, no information
currently exists on the length-weight rela-
tionships of glasshead grenadier and blunt-
snout grenadier Nezumia sclerorhynchus in
the eastern Mediterranean Sea.
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The aim of the present work is to con-
tribute towards the knowledge of isometric or
allometric growth based on the length-weight
relationships of three macrourid deep water
fishes of the eastern Aegean Sea for which
biological data are rather scarce and incom-
plete in the eastern Mediterranean.

Methods

We sampled macrourid fishes on board
a 23-m commercial fishing vessel (F/V
Hapuloglu) from March 2002 to July 2006
in Sigacik Bay, Aegean Sea (37°54’N,
26°56’E and 38°08’N, 26°42°E). A total of
26 hauls were carried out at depths ranging
from 200 to 600 m. A typical Mediterranean
deep trawl net of 6 mm cod end mesh size
was used and the average duration of each
haul was about three hours. Samples col-
lected from each haul were put in labeled 5
L plastic containers and preserved in 4% of
formaldehyde solution. Length and weight
measurements were recorded in the labora-
tory to the nearest mm (using a measuring
board) and the nearest g (using a digital bal-
ance), respectively. Fishes were identified
based on Fisher et al. (1987), and scientific
names were checked with FishBase (Froese
and Pauly 2006).

Length-to-weight relationship for total
body weight was calculated using the equa-
tion W = al®, where W is total weight, L the
total length (TL), a the intercept, and b the
slope. The degree of association between
the variables was computed by the determi-
nation coefficient °. The parameters a and
b were estimated by linear regression on the
log-transformed (Log, ) equation log(W) =
log (a)+ b log (L). The significance of the
regression was assessed by analysis of vari-
ance (ANOVA), and the b-value for each
species was tested by #-test to verify that it
was significantly different from the predic-
tions for isometric growth (b = 3).

Results and Discussion

Overall, 923 specimens of three differ-
ent species of the family Macrouridae were
weighed and measured to estimate length-
weight relationships (Table 1). Relationships
(linear regressions) were significant for sad-
dled grenadier and bluntsnout grenadier (P <
0.001, with 7 values being greater than 0.95)
but not for the glasshead grenadier (7 = 0.88
and P <0.001).

Values of b equal to 3 indicate that the fish
grows isometrically; values different from 3
indicate allometric growth. The exponent b
varied between 2.51 for saddled grenadier and
3.49 for bluntsnout grenadier (Table 1). An
over-proportional increase in length relative to
growth in weight is reflected in an exponent
of b <2.5, or to the contrary, an exponent of b
> 3.5 indicates an over-proportional increase
in weight relative to growth in length (Froese
2006). Concerning growth types, the length—
weight relationships revealed that weight in-
creases isometrically with length for saddled
grenadier (p > 0.05, 7 1.67, £, ..\: 1.98).
Positive allometry in bluntsnout grenadier (p
<0.05,¢ :4.58, o052y’ 2.02) and negative al-
lometry in glasshead grenadier (p < 0.05, ¢_:
3.66, 1,457 2.00) were observed. Carlander
(1977) demonstrated that values of b < 2.5 or
>3.5 are often the consequence of small sam-
ple sizes. Given the sample sizes in our study,
this is unlikely to be the case. However, these
variations from isometry may be due to the
very small specimens that had not yet reached
adult body size but included in the regression.

Other studies conducted in Turkish waters
(Filiz and Bilge 2004; Filiz et al. 2006) report-
ed values of the scaling exponent b ranging
from 2.74 to 3.01 for the saddled grenadier.
Our results are quite similar to those report-
ed by Filiz and Bilge (2004) and Filiz et al.
(2000), i.e., isometric growth in spite of limit-
ed sample sizes in previous studies (Table 2).

A comparison of published length—weight
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relationships for the species is given in Table
2. The values of the slope (b) for saddled
grenadier ranged from 2.13 to 3.74 and our
results remained within the ranges given (Ta-
ble 2). Except for data reported by Diaz et al.
(2000), who computed a scaling exponent of
2.13 and determined an allometric growth for
the species from the Colombian Caribbean,
our results mostly agreed with the macrourid
studies given in Table 2. Mean condition of
specimens as well as the difference in con-
dition between small and large specimens
vary between seasons, localities and years,
resulting in different length—weight relation-
ships (Froese 2006). Length ranges given by
Morey et al. (2003) for glasshead grenadier
were between 2.2 and 5.1 cm, while they var-
ied between 8.70 and 23.20 cm in this study
(Table 2). Since the length ranges and mea-
surement scales in both studies (Morey et al.
2003 used preanal length; the present study
used total length) do not overlap, the results
are not comparable. For the bluntsnout grena-
dier, no length—weight relationship informa-
tion was available in FishBase (Froese and
Pauly 2006) or in literature scanned during
our study (Table 2).

The length—weight relationship in fishes
can be affected by a number of factors, includ-
ing season, habitat, gonad maturity, sex, diet
and stomach fullness, health and preserva-
tion techniques, and differences in the length
ranges of the specimen caught (Tesch 1971;
Wootton 1998), which were not accounted
for in the present study. Thus, differences in
length-weight relationships between this and
other studies could potentially be attributed
to the combination of one or more of the fac-
tors given above.

The members of the family Macrouridae
consistently form an important component
of the ichthyofauna of deep-see habitats
and are among the most abundant groups in
this type of habitat. The family may repre-
sent up to 15% of the deep-sea fish popula-
tion. Except for a very few species (such as

roundnose grenadier Coryphaenoides rupes-
tris, softhead grenadier Macrourus berglax,
ridge scaled rattail M. carinatus and bigeye
grenadier M. holotrachys, giant grenadier
Albatrossia pectoralis and Pacific grena-
dier Coryphaenoides acrolepis), the present
economic importance of most grenadiers is
minimal, although many species are taken
by commercial bottom trawlers as bycatch
and discard. Although macrourids are not
economically important, they are significant
from the aspect of ichthyofauna conserva-
tion and overall fish diversity. The present
study indicated that more information about
the eastern Mediterranean macrourids is re-
quired. The information gained in the present
survey may enable fish biologists to derive
weight estimates for the Sigacik Bay mac-
rourids that are measured but not weighed.
Consequently, the data presented here could
serve for comparison with similar studies of
bays and deep waters of the Mediterranean,
and could also be of use when the macrourid
populations are subjected to bycatch and dis-
cards of commercial fishing, part of recovery
programs, or other management and conser-
vation activities.
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