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SUMMARY

The principal component analysis (PCA) of certain raw morphometric
and meristic characters of Alestes nurse from the main course of th Nile
at Aswan (latitude 24°) and Assiut (\atitude 27°), Egypt led to the presence
of certain size morphometric forms and meristic forms. Moreover, by
such an analysis, it is concluded that the relative variable position of
the dorsal fin led to the recognition of three morphometric shape forms.
By the application of PCA and canonical variates analysis on certain
shape characters in additicn to the above ones, racial and sexual variations
of - Alestes nurse were revealed. Moreover, the racial variations in the
meristic characters of that species from different African areas were
compared.

Assiut Vet.Med.l, Vol 26, No. 51, October 1991.




35

LA.A. MEKKAWY

INTRODUCTION

A wide range of certain individual biological, morphometric and meristic characters
was found in Alestes nurse (SVENSSON, 1933; DAGET, 1954, 1961; BLACHE, 1964; ROMAN,
1966; REIZER, et al. 1972; KOUASSI, 1978; PAUGY, 1979-1980; MEKKAWY, 1980, 1990;
KHALIL, et al. 1982, 1983 ab). This was attributed to the prolonged spawning season
of that species, and in turn the wide spectrum of environmental factors influencing
its development. MEKKAWY (1980) emphasized on the variable position of the dorsal
fin relative to the position of the other fins by studying the interrelationship between
specially related characters such as predorsal, preventral and postdorsal origin lengths.
Accordingly, A.nurse can be represented by different morphometric and meristic forms
in nature. In the present work it is intended to study the morphometric and meristic
charactetistics of A.urse in a multivariate sense in an attempt to detect the presence
of certain morphometric and meristic forms, and to determine the nature of the relat-
ionship between the relative position of the dorsal fin and some of these morphometric
forms exhibited. Moreover, the sexual and racial variations in A.nurse from the Nile
at Egypt were evaluated and certain meristic characters of that species from different
African areas were compared.

MATERIAL and METHODS

A total of 550 specimens of Alestes nurse (70-240 mm in total length) were random-
ly collected from  Assiut fish markets during the period July 1987 - July 1989; also,
500 specimens of the same species (80-180 mm in total length) were randomly collected
from Aswan fish markets during the same pericd. Both localities are 500 km apart.

For each fish, 19 morphometric measurements were made on the left side up to
the nearest millimeter. Those morphometric measurements which are defined in KHALIL,
et al. (1982) included the total length (TL), fork length (FL), standard length (SL),
predorsal length (PRDL), postdorsal length (PTDL), preventral length (PRVL), preanal
length (PRAL), postanal length (PTAL), body depth (BD), postdorsal origin length (PTDL),
head length (HL), eye diameter (ED), snout length (SNL), postorbital length (PTOL),
head depth (HD), interorbital width (IOW), internasal width (INW), caudal peduncle
length (CPL), and caudal peduncle depth (CPD).

Certain meristic counts of 263 specimens collected from the Nile at Aswan (84
males & 179 females) and of 323 specimens from Assiut District (167 males & 156
females) were recorded. These counts included lateral line scale (LLS),pectoral fin ray
(PFR), analfin ray (AFR), total vertebral (TV), anterior abdominal vertebral (AAV),
posterior abdominal vertebral (PAV) and caudal vertebral (CV) counts.
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To detect the presence of maorphometric and meristic fomrs of A.nurse, the principal
component was carried out on the correlation matrices of raw morphometric characters,
indices ( related to TL ), regression - adjusted characters ( Type 1 ) according to
MAcCRIMMON, et al. (1983), regression-adjusted characters (Type 2) according to
MEKKAWY (1990 a) and meristic characters. Also, PCA was used to elucidate the racial
and sexual variations of A.nurse. Moreover, such variations were revealed by the canon-
ical variates analysis (CVA) which maximizes the between group variations in respect
to the within group ones.

The programs of PCA (DAVIS, 1973) and CVA (BLACKITH and REYMENT, 1971)
were modified to fulfil the aforementioned requirements. Such programs were executed
on VME 2900 computer at Assiut University, Egypt.

RESULTS

PCl of raw data (92.37%) can be considered as a size vector containingsome elem-
ents of shape. Such elements were contributed by ED, BD & INW. The size components
of that vector included ontogenetic, sexual and racial ones which were contributed
by all characters except the aforementioned ones Table 1. PCll & PCIll, accounting
for 2.58 and 1.08% of the total variation respectively, are shape vectors. ED and INW
have highest loadings on PCH and PCIll respectively Table 1.

Plots of PCl & PCIl scores Fig. 1 a, reveal that in terms of size and shape, there
were many morphometric forms of A.wrse. In each form, individuals of Assiut population
were obviously differentiated from those of Aswan population. On the other hand,
plots of PCl & PCIll scores Fig. 1 b, show that discrimination between Assiut and Aswan
forms was possible with the presence of an intermediate group according to size com-
ponent. No sexual dimorphism was recorded in this respect.

The shape in terms of PCl, PCIl & PCll of indices accounted for 29.21, 17,37
& 10.00% of the total variability respectively Table 1. Fig. 2 a, shows that shape sexual
dimorphism and shape racial discrimination between Assiut and Aswan populations were
possible on PCIL The discriminating power of such a component was contributed by
HL, ED, HD_acting against PTDOL, PTAL & INW. PCl & PCIi had no discriminating
power. The characters on PCl gave different contributions and PCIll can be termed
INW, I0W, CPD, SNL & PTOL versus PTDOL vector Table 1.

Table 1 and Fig. 2b show that conclusions similar to those of indices can be arrived
at in PCA of regression-adjusted characters (Type 1) PCHl of such shape characters
was the important component which had a sexual and geographic discriminating power.
It can be termed INW, SNL, PTOL,IOW & CPD versus ED, BD & HD vector.
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PCl of the regression-adjusted characters (type 2) is a size vector explaining 86.15%
of the total variations. The size components of such a vector were sexual and racial;
the ontogenetic components were excluded by these characters. The remainder compon-
ents were shape vectors explaining few of the total variations Table 1. Fig. 2c shows
that on PCl, sexual size differences of Assiut population were greater than those of
Aswan population were greater than those of Aswan population; racial size differences
between Assiut and Aswan populations were obvious.

For both males and females, the variance and loadings of characters of the principal
components of PCA of PRVL, PRDL and PTDOL are given in Table 2. These characters
contributed similar loading on the size vector PCl, whereas PRDL & PRVL acted against
PTDOL on the shape vector PCll and PRDL acted against PRVL on PCIIL Fig. 3 shows
that thrge morphometric forms can be identified accoriding to shape bases in males
and females of Assiut- population of A.nurse with overlapping in plots of PClI & PCII
scores Fig. 3a,c and without overlapping in plots of PCI & PCIll scores Fig. 3bd. Since
the interrelationship between PRDL, PRVL and PTDCL reflects the variable position
of the dorsal fin of A.urse, the previously mentioned forms can be considered as an
expression of the variable position of dorsal fin in a multivariate sense.

The size and shape CVI (86.72%) of raw data had a racial discriminating power
Table 3 & Fig. 4a. It can be termed as INW versus ED vector. CVII (12.49%) and CVII
(0.79%) are shape vectors. CVIl can be considered as INW, CPD & SNL versus PTOL
vectol. It had a sexual discriminating power Fig. 4a whereas CVIIl showed no discriminat-
ing power.

CVI, CVIl & CVIl of indices are shape vectors explaining 90.52, 8.68 and 0.90%
of the total variations respectively Table 3. According to their discriminating powers,
CVI and CVIl can be considered as racial and sexual vectors respectively Fig. 4b. CVIl,
CVIl and CVIIl can be termed as ED versus INW, PTOL & SNL; INW, CPD & SNL versus
ED, and SNL versus INW, ED, PRDL & CPD vectors respectively Table 3.

Table 4, shows ranges and means of the meristic characters studied. For each
sex of Assiut and Aswan populations, PCA of these characters showed different meristic
forms as regards plots of scores of the first three components Table 5 & Fig. 5. Fig.
5, shows only plots of score of males of Assiut population as an example identification
of the above mentioned forms was achieved by all the meristic characters used. On
the other hand, PCA of the meristic characters of Assiut and Aswan populations (all
together) of A.urse was unable to exhibit any meristic forms on plots of scores of
PCl & PCll whereas differentiation of such forms was possible on plots of scores of
PCIi & PCIll Table 5 & Fig. 6. Discrimination between sexes and races was also emphas-
ized on PCl & PCIl. Except for PFR & CV, all characters were responsible of such
discrimination.
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Table 22 The first three principal components (PCI, PCIl & PCIll) derived from principal
components analysis carried out on certain raw morphometric characters of
Alestes nurse from Assiut, Egypt. (coefficient X 1000).

Morphometric Males Females
characters pel | perr | pemn pcr | perr | ecan
PROL 5729 | -u8 | -7 s | <403 | -700
PRVL s78 | <463 | 622 578 | 411 | 708
PTOOL 515 | 815 | o7 5% | e | oss
Yarfance 2.920 | 0.050 | 0.030 | 2.92¢ | 0.045 | 0.030
Svartance | 97017 | 1673 | oo | 9747 | 1.8 | 0.91

Table 3: Canonical variates (Cvl, CVIl & CVIII) derived from canonical variate analysis
carried out on certain morphometric characters of Alestes nurse from Assiut
and Aswan, Egypt (coefficient X 1000).

Mcrphometric Raw data Indices
characters evt | ovnn | evin o | et | evin
n 08 | - o8 | - 011 - - -
L -033| oss| oz 031 | - 0% |- 081
st -022|-034| om 025 | o83 |- 121
n -5 | o | e 21| o009 |- o084
£ - 497 | - 031 |- 30 550 | 254 215
M a6 | 37| s 29 |-m2 |- 579
PTL 329 |- 263 |- 137 -38 | 198 1%
PROL 196 | - 001 | - 273 -184 | - 026 298
*TOL 017 | -013 | o9 -0 | o |- o0sa
PRVL -076 | 139 |- 063 1us | - 091
PRAL 048 | 108 |- 020 -039 | - 093 043
PTAL 027 |-1m0 | o7 -o021 | o092 |- 106
W 22| 139 |- w0 204 | - 108 116
80 -6 | o099 | 185 15 | -0 |- 198
[44] 109 | 3 |-27 - 125 | - 393 245
oL -082 [-on | oo0 060 | ose 009
104 205 | - 067 |- 182 - 145 |- 01e 157
15 559 | 739 |- s28 - 485 | - 761 183
PTDOL 109 [-o068 |-049 | -093| or2 095
Vartance 3.721| 0.536 | o.0m 4.423] o.e2¢ | 0.039
% Varfance 86.720 | 12.490 ! 0.7%0 90.520( 8.680 {-0.800
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Fig.2:Plots of scores of PCI & PCII derived from PCA's carried out on indices
(a), regressidn-adjusted characters-type 1 (b), and regression-adjusted
character-type 2(3)., of Assiut ( : Males; ---: Females) and Aswan
(-;:-x-x:l'ialea;-.-.-: Females) populations of Aledtes nurise.
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