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BIOMETRIC STUDIES ON THE NILE CHARCOID FISH ALESTES BAREMOSE
FROM ASSIUT
(With & Tables and 21 Figures)

By
A, KHALIL, E.G, YOAKIM and I,A, MEKKAWY
(Received at 2/5/1982)

SUMMARY

The ranges, means and mode of variation of certain morphometric indices of Alestes
baremose were studled. Marphometric characters reliable for taxonomic purposes were
determined according to the significance of differences between regression coefficients
of some morphometric measurements and between Y-intercepts of the regression lines of
such measurements from zero value. The data of the present investigation were compared
with thsoe reported for Alestes nurse in a previous work.

INTRODUCTION

In his excellent review of the charcoid fishes, GERY (1977) mentioned that such fishes display many adap-
tations. According to him, those adaptations explain why the systematics of the charcoids have long been, and
still are a difficult task. He also mentioned that some Alestes species from the Nile are siblings,being separ~
able only by minor characteristics. KHALIL et al. (in press) reported on the morphometry of the Nile charcoid
fish, Alestes nurse. In the present investigation, it 1s intended to give an account on the morphometry of the
Nile charcold fish, Alestes baremose from Assiut.

MATERIAL and METHODS

A total of 52 specimens of Alestes baremose (227-600 mm in total length) were randomly collected from
Assiut fish markets during the period May 1977-June 1979. The comparatively small number of specimens was due
to the rarity of their occurrence during the period of collection. Therefore, the specimens were investigated
without consideration of sex.

For each fish, 19 morphometric measurements were made on the left side up to the nearest millimeter. Those
morphometric measurements included the total length (T.L), fork lingth (F.L), standard length (S5.L), pre-dorsal
length (Pr.D), post-dorsal length (Pt.D), pre-ventral length (Pr.V), pre-anal (Pr.A), post-anal length (Pt.A),
body depth (B.D),post-dorsal origln length (Pt.D.0), head length (H.L),eye diameter (E.D), snout length (Sn.L),
post-orbital length (Pt.0), head depth (H.D), inter-orbital width (Io.¥), Inter-nasal width (In.W), caudal ped-
uncle length (C.P.L) and caudal peduncle depth (C.P.D}. The definition of those morphometric measurements and
the calculation of the corresponding morphometric indices were carried out according to KHALIL et al.(in press),

The regression equations eof S.L, Pr.D, Pr. Vv, Pr. A, B.D., C.P.L, E.D, Pt.D.0 and H.L versus T.L; also
those of H.D, Io.W and In.W versus H.L were calculated. Student's T-Test and analyses of Variance and covaria-
nce according to SIMPSON et al. (1960) were carried out to testify the significance of regression coefficients
and differences of the Y-intercepts of regression lines of the morphometric measurements considered from zero.
That test and those analyses were also used fer comparison between regression coefficients considered for A.
baremose with those of Assiut combined sex samples of A.nurse reported by KHALIL et al.(in press). Data concer-
ned with the mode of variation of different morphometric indices and the significance of diferences of the Y-
intercepts of their regression lines from zero of A.baremose were also compared with those of Assiut combined
sex samples of A.nurse reported by KHALIL et al. (in press).

Assiut Vet.Med.J.Vol. 11, No. 21, 1983.
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RESULTS

Table 1 summarises the ranges and means of different morphometric indices of A.baremose and the significa-
nce of variation of such indices according to the total length. From that table, it could be concluded that the
Pt.D, Pr.v, Pr.A, C.P.L, Pt.D.0, Pt.0 and H.D. indlces did not vary significantly with the variation of total
length, while the remainder of the indices considered varied significantly in that connection. The mode of var-
iation of the morphometric indices according to the total length is represented graphlcally in Figs.l-8.

Table 2 presents a comparison between the mode of variation of morphometric indices of A. baremose accor-
ding to the total length and that of the corresponding indices of Assiut combined sex samples ' of A.nurse as
reported by KHALIL et al. (in press). From that table, the followlng could be concluded:

1- In both species, with increase of total length, the H.L and H.D indices increased significantly, whereas
the Pt.A, B.D, Sn.L, Io.¥, In.W and C.P.D indices revealed an opposite trend.

2- In both specles, the Pt.D and Pt.0 indices varied insignificantly with the variation of total length.

3- With increase of total length, the F.L, Pr.V, Pr.A and H.D indices of A.nurse decreased significantly,where-
as those of A.baremose showed insignificant variation.

4- With increase of total length, the C.P.L and Pt.D.0 indices of A.nurse increased significantly, whereas
those of A.baremose revealed insignificant variation.

5- With lncrease of total length,the S.L index of A.nurse decreased significantly but that of A.baremose showed
a significant increase.

6- With increase of total length, the Pr.D. index of A.nurse increased significantly but that of A.baremose
showed a significant decrease.

Except for the S.L and Sn.L index means, all the morphometric index means of A.baremose considered in the
present investigation were found to be statistically different (Me= 0.05) from those of A.nurse previously re-
ported by KHALIL et al. (in press).

The regressions of S.L, Pr.D, Pr.V, Pr.A, B.D, C.P.L, E.D, Pt.D.0 and H.L versus T.L; also, those of H.D
Io.W and In.W versus H.L were found to be linear. The respective regression equations were calculated and pres-
ented In Table 3. Figs.19-21 show the close fitness of the mean cbserved values on the straight lines, indic-
ating that the regression equations expressing straight lines are correct and they best fit the morphometric
characters in question. Table 3 also shows that the regression coefficients of the aforementioned morphometric
characters were significantly different from zero value.

A comparison betwsen the regression coefficlents of morphometric characters of A.baremose considered in
the present investigation with those of combined sex samples of A.nurse, previously reported by KHALIL et al.
(in press), revealed that the regression coefficients of the S.L, Pr.V, Pr.A, H.L and E.D of A.baremose were
significantly different from those of A.nurse (Pg=0.05). The regression coefficlents of the remainder morpho-
metric characters of A.baremose considered were insignificantly different from those of A.nurse.

The significance of differences of Y-intercepts of the regression lines of the morphometric measurements
considered for A.baremose from zero value 1s presented in Table 3. Although the present study showed linear
relationship between the variables under consideration, that table shows that the ratios of the S.L, B.D and
E.D to T.L and the ratio of In.W to H.L were not constant. In such cases the Y-intercepts of regression lines
were significantly different form zero, which means that those ratios would change -according to the size of the
fish and consequently they are not relliable for taxonomic purposes. Other morphometric characters, the Y-inter-
cepts of their regression lines differed insignificantly from zero, were considered to be reliable for taxono-
mic purposes.

Table & shows a comparison between the significance of differences of Y-intercepts of regression lines
of differnt morphometric characters of A.baremose from zero value and that of Assiut combined sex samples of
A.nurse as reported by KHALIL et al. (in press). From that table the following could be concluded:

1- In both species, the Y-intercepts of the regression lines of S.L, B.D and E.D were significantly different

Assdiut Vet.Med.J.Vof. 11, No. 21, 1983.
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from zero, whereas those of Pr.D, Pr.V, Pt.D.0, H.D and Io.W were insignificantly so.

2- The Y-intercepts of the regression lines of Pr.A, C.P.L and H.L of A.baremose were insiginicantly different
from zero, whereas those of A.nurse were significantly so.

3- The Y-intercept of the regression line of In.W of A.baremose was significantly different form zero, whereas
that of A.nurse was inslignificantly so.

DISCUSSION

In the present investigation, the differentiation between combined sex samples of A.baremose and A.nurse
in terms of all the morphometric index means, except those of S.L and Sn.L, was possible. Also, the mode of
variation of some morphometric indices was helpful in this connection. BOTROS et al. (1970) differentiated
between Sardinella maderensis and Sardinella aurita collected from Alexandria by making use of the means of
some morphometric indices. BISHARA (1973) differentiated between Tilapia aurea,Tilapia z411ii, Tilapia nilotica
and Tilapia galilaea collected from lake Manzalah on the same basis.

The comparison between combined sex samples of A.nurse and those of A.baremose was also possible on the
basis of the significance of differences between the regression coefficients of some of their morphometric
measurements. LACHNER & JENKINS (1971) were able to differentiate between the species of the Necomis biguttatus
group on the same basis.

In the present investigation, it was possible to differentiate between Assiut combined sex samples of A.
nurse and those of A.baremose by making use of the significance of differences of the Y-intercepts of regression
lines of the morphometric characters considered from zero. SCHAEFER & WALFORD (1950) were able to differentiate
between yellowfin tunas of Angola and those of Pacific coast of Central America on the same basis. Similarly,
LACHNER and JENKINS (1971)_ differentiated between the species of Necomis biguttatus group.
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EXPLANATION OF FIGURES

Figs,1-18: Variation of morphometric indices of Assiut samples of A.baremose according to the total length.
Figs.19-20: Regressions of some morphometric measurements versus total length for Assiut samples of A.baremose.
Fig. 21: Regressions of some morphometric measurements versus head length for Assiut samples of A.baremose.
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Table 1l: The ranges and means of different morphometric indices of

A. baremose and the significance of variation of such indices
according to the total length.

Horphom_trio Index range ol wend Variation with
index I.L
D, L/F.L 107 - 1,22 1,12 + 6.78 x 20™4 -+
T.1/8.1 1,15 - 1,28 1,184 8,52 x 104 -
S./Pr.D 1,91 - 2,15  2.02 + 3.86 x 107> -+
S.1/Pt.D 1,67 - 1.83 1.72 4 2,76 x 1072 -
S I/Br.V 2,34 = 2,52 2.39 + 8,87 x 10~ &
S.L/Pr.A 1,57 = 1.67 1462 # 3,27 x 1072 -
S.1/Pt.A 1.15 = 1,26 1,18 4 6.89 x 1073 -
S.1/B.D 3.72 = 5,50  4.41 + 0,1135 +
8.1/0.P,1 5064 = 6,82 6459 + 0,2771- =
S.1/Pt.D,0 2,03 - 2.48 2,19 + 0.0139 "
SeL/H.L 5.31 = 6,00 5,59 + 0.0931 .
H.I/E.D 3069 = 5,35 4,52 % 0,2314 ++
H.1/Sn.D 3.03 - 3.72 3,52 + 0,0726 +
HL/Pt.0 1.76 = 2,13 1.96 + 0,0141 -
H.L/H,D 1.24 - 1,56 1.48 # 0.,0156 -
H.L/JouW 2.42 ~ 3.29 3.04 + 0.0531 -
HoL/In.W 4,71 = 702 6.55 + 0.3906 oy
C.P.1/C.P.D 174 = 2.44  1.94 4 0.0338 ++

-(P >0,05) ingignificant veriation *

+(0:05>P> 0.01) esignificant variation -

++(P € 0,01) significant variation-

Assiut Vet.Med.J.Vol. 11, No. 21, 1983,
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Table 2: The variation of different morphometric indices
with the variation of total length of A. nurse
and A. baremose (oombined sexes) off Assiut.

Morphometric
index

A+ nurse A+ baremose

T.L/F.L
T.1/8.L
S.L/Pr.D
S.L/Pt.D
S.I/Pr.V
S.L/Pr.A
S.1L/Pt.A
S.1/B.D
S.L/C.P.L
S.1/Pt.D,0
S.I/H.L
H.I/E.D
H.,L/8n.L
H.1/Pt.0
H.1I/H.D
H.L/Io.W
HoL/In.W
C.P.L/C,P.D

L R LR PETIE 4 & & U §

-111||¢++|.|1I|||1+|

(=) The index shows insignificant variation
with the veriation of total length,

(+) The index increases significantly with
increase of total length.

(++) The index decreases significantly with
increase of total length,

Assiut Vet.Med.J.Vol, 11, No. 21, 1983.
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Table 3: Regression equations of the morphomotric characters of A. baremose
and the significance of their regression coefficients and —

Y-intercepts.
sz=ssssszzszz= ==scSSs=—ssssso=== B T T . =
Morphometric Significance Significance
characters Regression equations of rezression of Y-interw

coafficient cepts
SOII S.L = 1508941‘00&64 T.L e +
Pr.D Pr.D = 3.475+0.4122 T.L ++ -
Pr,v Pr.v = T.933+0.3324 2.1 ++ - -
PI-A Pr.A = -4.0421‘0- 5394 T.L L -
B.D B.,D ==20.30640.,2495 7T.L ++ ++
Cal’ori CIP.L = 20%3"0.1216 T.L ++ -
E.D E.D = 4.69040,0209 7T,L ++ *+
Pt.D.D Pt.D.O = 12' 778‘.0|3560 T.-Ii -+ -
nIl Ho = 7. 559"‘0-1318 TuIl ++ -
H.D H.D = ~4,268+0,7568 H,L ++ -
TosW Io.W a =2, 7?5+0-3796 H.L ++ -
In- W In- W = -2- 343"‘0. 1949 H.L ++ +
S=zE=rss=ssom—=s = S=s=ssS=== ===z== == === =

Table 4: Significance of Y-intercepts of different Borphometric characters
of A. baremose and Aspiut combined sex sumples of A. nurse,

Llorphometric o
character B B w1 a E =
A A MA A = & ‘& s
Significancae W Nk M w2 N oA 4
of Y-intercent
A-baremose + - - - 4 = = ++ - = i
A. nurse T S e MM T S R o= s e o

(P »05) insignifiecantly different from zero *
(0.,05>P >0.01) significantly different from zero.
(P 0l1) significantly different from zero.,

Assiut Vet.Med.J.Vol. 11, No. 21, 1983,
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