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SUMMARY: This work presents a comparison of the length-weight and length-length allometric relationships between six
measurements: length pattern (LP), cephalic length (CL), maximum depth (MA), caudal peduncle depth (CPD) ocular diameter (OD)
and weight (W) of three species of the geBakendS. brownij S. vomeandS. setapinnjscaught in the port of Veracruz, Mexico, using
a beach seine of 800 m. The results show certain relationships between all measur&@nbkrawofi(an isometric relationship and four
negative allometric relationship§; vomeshowed only four relationships (two isometric and two negative allometricy.aedtapinnis
showed three relationships (all negative allometric); the resuisxaimeandS. setapinnigire consistent with those reported by Muto
et al. (2010). The comparison of the coefficients of allometry between the three species allowed us to deteigibsthaiiandS.
vomerdiffered significantly in two of the four allometric coefficients of length-weight relationships common to them, andaf ttineee
four allometric coefficients of length-length relationships common to tBeimrowniiandS. setapinnigliffered significantly in two of
the three allometric coefficients of length-weight relationships common to them and in the only allometric coefficiert-téngtiyt
relationships common to them. Finalf, vomemlndsS. setapinnigliffered significantly in the three common allometric coefficients of
length-weight relationships, and in the only common allometric coefficient of length-length relationship.
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INTRODUCTION

The length-weight (L-W) and length-length (L-L) and the conversion of length-growth models into weight-
relationships are important parameters to know the biology gfowth models (King, 1996).
osteichthyes because they provide information about their
growth patterns and about the conditions of the region they In order to obtain more reliable results when comparing
inhabit (Agboola & Anetekhai, 2008). The length-weighpopulations, it is necessary to use standard measures for each
relationships also help us understand the diseases, tii¢hem. Thus, itis very useful to determine the length-length
reproductive history, life history and general health of theelationships of species in different environmental conditions;
species of commercial importance (Kara & Bayhan, 2008hey are also important for comparative studies of relative
they are also useful for morphological and life forngrowth (Moutopoulos & Stergiou, 2002). In studies of
comparisons of local and interregional species and populatiofisheries, it is often more easy and quick to measure the length
Length-weight studies typically involve estimating the massf the fish than their body mass. Knowing the length-weight
of fish of a certain body length, determining body conditionelationship of a particular species makes it easier to determi-
factors (an interpretation of relative prosperity and maturity)e its mass when only the length is known; however, in some
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cases it is not possible to take morphometric measurements In order to use this equation, it must be
properly because the fins are easily damaged at the timelajarithmically transformed (Kamaruddét al., 2011):
sampling, particularly the caudal fin, making it difficult toLog, y = Log, a + b Log, x
measure total length accurately; thus, the standard length can
be used to estimate total length within an acceptable error  Since "b" is the slope of the equation and is equal to
margin (Moutopoulos & Stergiou, 2002). the allometric growth constant expressing the relationship
between two variables (x and y), it was used for a statistical
No studies have focused on this type of bodtest for the morphometric measurements; b>1 indicates
relationships in the group of fish belonging to the genysositive allometric growth, b= 1 isometric growth and b<1
Selenebecause they have no commercial significanceegative allometric growth (da Silva-Castiglioni &
however, they belong to a family with great morphologicalegreiros-Fransozo, 2004). The value "b" was tested using
variability. The studies that have focused on this group hageStudent's t-test (Ho: b=ds 5%) (Sokal & Rohlf, 1987).
researched aspects related to the phylogenetic relationships
(Reedet al, 2001; Uedsoret al, 2013), morphological When comparing the measurements with weight, the
differences between juveniles (Lima-Filabal, 2006) and length measurements were always taken as "x", while weight
larval development of some species (Katsuragawa, 199Was taken as "y"; in these conditions, isometric growth occurs
only Muto et al (2000) present data on the length-weighivhen b= 3, i.e., the relative growth of both variables is
relationship ofS. vomemandsS. setapinnispecies caught in identical (Mayrat, 1970; Quinn Il & Deriso, 1999). When the
southeastern Brazil, using only total length and weight amdlue of b is <3, there can be said to be a negative allometric
without considering other measures of length. growth; when the value of b is >3, there is positive allometric
growth (Shingletoret al, 2009). The value "b" was tested
Since there is no allometric study of the length-weighising a Student's t-test (Ho: b33 5%) (Sokal & Rohlf).
and length-length relationships 8&lene brownjiS. vomer
andS. setapinnighe objective of this study was to determine We also used a Student's t-test to compare the
the length-weight and length-length relationships of thesdlometric coefficients between the different species
species, which are present in the coast of Veracruz, and(kéo: b, 1=h_ 20 =5%) (Steel & Torrie, 1980).
compare their allometric coefficients.

elene

All calculations were performed using the
STATISTICA software package ver. 8 (StatSoft, Inc. 2007).
MATERIAL AND METHOD

A total of 102 organisms were caught in the port ¢
Veracruz, Mexico (1011' 43" N, 96° 07' 37" W), using a
beach seine of 800 m in length and 4 inches mesh size. ~
specimens were transported to the Zoology laboratory
FES-Iztacala and then identified using the keys of Carpen MA
(2002). A caliper with an accuracy of 0.001 cm was used
obtain the following morphometric measurements: lengt
pattern (LP), cephalic length (CL), maximum depth (MA)
caudal peduncle depth (CPD) and ocular diameter (OD) (F -

1). Weight (W) was measured using a semi-analytical big. 1. Bjometric measurements of the studied specimens.
lance with a resolution of 0.001 g.

Allometric analysis: All analysis was based on th&@ESULTS AND DISCUSSION
allometric function (Huxley, 1950): y = ax

Where:

x= a variable that represents in overall terms the largest  Table | shows the length-weight relationships that had
organic portion. a significant correlation for the three species. It is noteworthy
y= a variable that represents in overall terms the smallekat of five possible combinatiors, browniihad all of them,
organic portion. S. vomeronly four andS. setapinnishree. These data are
a= constant. statistically the same for the allometric constar§.ofomer

b= allometric growth constant. andS. setapinnigo those obtaied by Mutoet al for the
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same specie$( setapinnia= 3.236E-05, b= 2796, vomer 1) When comparin®. browniiandS. vomewith respect to
a=4.236E-05, b= 2.746). Significant differences are observe® vs W and CL vs W, the value of the allometric constant is
in the case of constant "a", since it depends on the conditiaqreater than fo. brownij implying thatS. vometends to be

of the ecosystem (Cifuentes al, 2012). It is noteworthy more graceful with respect to these relationships. With respect
that there were many negative allometric relationships; this MA vs W, the allometric coefficient &. vomeis greater
implies that the weight of the portions considered had a slowtbian that ofS. brownij implying thatS. browniiis more
relative growth rate, that is, the organisms tend to be thinngraceful with respect to that relationship. With respect to CPD
This phenomenon is a process described for several specig$V, the allometric constants f8r browniiandS. vomedid

of vertebrates (McMahon, 1973). not show statistical differences.

Table Il shows the length-length relationships thal?) When comparin®. browniiandS. setapinnisvith respect
had a significant correlation for the three species. Of fotw MAvs W and CPD vs W, the value of the allometric constant
possible combinations§. browniihad all of themS. vomer was greater foB. brownij implying thatS. setapinnigs more
only had three an8. setapinnifiad one. These data had nagyraceful tharS. browniiwith respect to these relationships.
point of comparison in the literature consulted; thus, wé/ith respectto CL vs W, the allometric constantSobrownii
believe these are the first published values and will serveasdS. setapinnislid not show statistical differences.
reference for future studies. It is worth noting the great
number of isometric relationships. In the case of those relat&@dWhen comparing. vomeandS. setapinniwvith respect to
to length pattern (LP), this implies a constant rate of relatindA vs W and CPD vs W, the value of the allometric constant
growth, i.e., the proportions between cephalic length (CL greater foS. vomerimplying thatS. setapinnisends to be
maximum depth (MA), caudal peduncle depth (CPD) anaiore graceful with respect to these relationships. However,
ocular diameter (OD) tend not to change significantly as théth respect to CL vs W, the allometric coefficient &f
organism grows. This phenomenon is observed in statietapinnisvas greater than that 8f vomerimplying thatS.
allometry, with organisms of the same age group. vomeris more graceful with respect to this relationship.

Table 11l shows the results of the comparison between Table IV shows the results of the comparison between
the length-weight allometric constants common to thiéhe length-length allometric constants common to the
different species. Thus, we can see that: different species. Thus, we can see that:

Table I. Weight-Length relationship.

Measure Species n b a r p Behavior
LPvs W S. brownii 73 2.84060827 0.01521733 0.89505558 0.001 Isometric
CL vs W S. brownii 73 2.2315366 0.17416513 0.76241429 0.0001 Negative Allometric
MA vs W S. brownii 73 2.22080213 0.09570338 0.83729059 0.001 Negative Allometric
CPD vs W S. brownii 73 2.3283282 1.11206682 0.88516014 0.001 Negative Allometric
ODvs W S. brownii 73 2.16421804 0.68665266 0.85364171 0.001 Negative Allometric
LPvs W S. vomer 9 2.4493607 0.03694868 0.96782234 0.001 Negative Allometric
CL vs W S. vomer 9 1.27933035 0.86628418 0.84183518 0.001 Negative Allometric
MA vs W S. vomer 9 2.46882803 0.05500725 0.84483186 0.001 Isometric
CPDvs W S. vomer 9 2.36038048 0.9884998 0.90480668 0.001 Isometric
CLvs W S. setapinnis 20 2.01029607 0.2367374 0.6710077 0.001 Negative Allometric
MA vs W S. setapinnis 20 1.44570809 0.46020957 0.70096038 0.001 Negative Allometric
CPDvs W S. setapinnis 20 1.6565824 1.99006134 0.61231192 0.001 Negative Allometric

Table II. Length-Length relationship.

Measure Species n b a r p Behavior
LPvs CL S. brownii 73 0.91671158 0.74729906 0.84544305 0.001 Isometric
LPvs MA S. brownii 73 0.95952441 0.89637533 0.801915 0.0001 Isometric
LPvs CPD S. brownii 73 0.89577917 0.32821968 0.74244103 0.0001 Isometric
LPvs OD S. brownii 73 0.98331328 0.36064461 0.78551764 0.0001 Isometric
LPvs CL S. vomer 9 1.48120176 0.22697554 0.889432 0.001 Isometric
LPvs MA S. vomer 9 0.78629508 1.35752835 0.90792299 0.001 Isometric
LPvs CPD S. vomer 9 0.84206235 0.38725217 0.86798728 0.002 Isometric
LPvs CPD S. setapinnis 20 0.18941832 1.51997444 0.58043901 0.007 Negative Alometric
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Table Ill. Comparison of the length-weight allometric constants between the different species.

Measure __ Species n b S’yx tobserved p
ey - a2 599437683 <0.005
CLvs W S. brownii 73 22315366 0.00700196

b S vomer 90 127933035 000420902 0072145 <0.005
e Jlssmss  ooooaas  2SEN6H <001
R s A v s
et i fertoav;?:,;,-s ;3 22.;)21301259366067 8:88;22;?3 198359132 >0.05
e vemmis 20 vases  ooossaleg 790 <000
O Cvimis 20 Lesse  ooogiss  STHTS <0009
e 20 2010060 omsmsly 40T <0005
S vemimis 20 14459 ooosuaie 10634954 <00us
TN ais 20 veseswd oooelgss  TATIISH <0003

Table IV. Comparison of the length-length allometric coefficients between different species.

Measure Species n b S%yx observed p
L R o <o
AT O o
- G s T
O T T
D R o

1) When comparing. browniiandS. vomemwith respect to  S. vomeyrindicating that the relative growth of the amplitude
LP vs CL, the value of the allometric constant is greateB for of the tail peduncle is higher i vomethan inS. setapinnis
vomer implying that the cephalic length 8f vometends to
grow at a higher rate than that $f brownii However, with One of the most prominent morphological
respect to LP vs MA, the allometric coefficientforowniiis  characteristics of this genus of fish in the Mexican Atlantic is
greater than that &. vomerwhich implies that the maximum that they have a large number of negative length-weight
height ofS. browniihas a higher growth than that@fvomer  allometric relationships, indicating that these species tend to
With respect to LP vs CPD, the allometric constant§.of be extremely thin; thus their common name of "Papelillos”.
brownii andS. vomedid not show statistical differences.  Another noteworthy feature of the weight-length relationship
is an isometric catition, which indicates constant ontogenetic
2) When comparing. browniiandS. setapinnigvith respect growth, i.e., that the body proportions do not change, which is
to LP vs CPD, the value of the allometric constant is greatgsry important for the identification of juveniles, since taxonomic
for S. brownij indicating that the relative growth of thekeys are based on the characteristics of adults. The comparison
amplitude of the tail peduncle & browniiis higher than of the species showed us tiatsetapinniss the thinnest of the
that ofS. setapinnis three species studied; neverthel&ssyomerhas the smallest
head of all. In terms of growth rate, we can say hdtrownii
3) When comparing. vomeandS. setapinnisvith respectto grows faster than the other two, which we can be very useful if
LP vs CPD, the value of the allometric constant is greater ftitese species ever become economidaifortant.
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RESUMEN: En este trabajo se presentan las comparaciones de las relaciones alométricas de longitud- peso y longitud-longituddies seis med
(longitud patrén (LP), longitud cefélica (LC), amplitud méaxima (AM), amplitud del peddnculo (AP), diametro ocular (DO) WPdsdres especies del
géneroSelengS. brownij S. vomely S. setapinniscapturados en el puerto de Veracruz México, mediante el uso de un chinchorro playero de 800 m. Los
resultados obtenidos muestran @uédrowniiposee relaciones entre todas sus medidas (una isométrica y cuatro alométricas n€gatbrasjposee solo
cuatro relaciones (dos isométricas y dos alométricas negati@asgyapinniposee tres relaciones (todas alométricas negativas), los result&losdesr
y S. setapinnisoncuerdan con los reportados por Mettal (2010). Al comparar los coeficientes de alometria entre las tres especies se pudo determinar que
S. browniiy S. vomeudifieren significativamente en dos de los cuatro coeficientes alométricos comunes en las relaciones longitud-pes@syctiagrale |
coeficientes alométricos comunes en las relaciones longitud-lon§itudpwniiy S. setapinniglifieren significativamente en dos de los tres coeficientes
alométricos comunes en las relaciones longitud-peso y en el Gnico coeficiente alométricos comun en las relaciones |ingitpd+ditgnoS. vomey S.
setapinnidifieren significativamente en los tres coeficientes alométricos comunes en la relaciones longitud-peso, y en el Uaite ebefigtrico comin
en las relaciones longitud-longitud.

PALABRAS CLAVE: Selene; Anélisis alométrico; Relaciones longitud-peso y longitud-longitud; Coeficiente de alometria.
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