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Comparative Biometry of the Iranian Cichlid, Iranocichla
hormuzensis, in Different Seasons and Sexes
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Abstract Biometry of Iranocichlahormuzensis was compared between males and females and two seasons. A total of
120 specimens were collected from Mehran River and 25 morphometric and 13 meristic characters were measured. All mean
values of the morphometric characters, except eye diameter and pectoral fin base length, were significantly higher in males
(p<0.05). To analyze the effects of seasonal change on biometric characters, these characters were compared in wet and
cooler (October-March) and dry and warmer (April-September) seasons for males and females. All morphometric characters
increased significantly (p<0.05) from wet to dry season, although females were more affected by season than males. The
correlation between morphometric measurements and total length, except for the pectoral fin base length, were high. There
were no significant differences in meristic characters between males and females of I hormuzensis. Comparison between
meristic characters in different seasons showed that rudimentary caudal fin rays and scales above the lateral line in dry season
were significantly higher than in wet season for both sexes(p<0.05). Sex and season did not significantly affect the meristics
of the Iranian cichlid, however, morphometricswere highly affected by these factors and should be considered in comparative
biology studies.
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1. Introduction

Iranocichlahormuzensis, the only native cichlid in
Iran[1,2]) (Figure 1), is a small fish, usually eaten by local
people whenavailable in large numbers during spring[3].
Iranian cichlid has a terminal mouth and in aquaria, feed
from surface, bottom and water columns. Iranocichlahormu
zensis is easily recognized by the single nostril opening on
each side of the head. Ctenoid Scales are regularly arranged
on the flanks, but may be entirely absent from some parts of
the body. The lateral line is divided into two parts, an
anterior and higher portion and a lower, posterior portion.

Morphometric characters describe aspects of body shape
and meristicare the number of countable structures that are
fixed in embryos or larvae[4]. Morpho metrics and meristics
have been used to identify fish species and their habitat
specificity, as well as, ecological criteria in streams, lakes or
seas[5,6]. The morphometry of fishes is used for characteri
zing strains of one species[7], for stock identification[8] and
assessing the evolutionary adaptation of a species to its
environment[9]. Morphometric characters have been
suggested as potential means for identify ing thresholds in the
life history of fishes[10,11]. Specimens fromdifferent areas
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variations is useful in descriptions of the species[12].

This paper provides the first information on morphometric
and meristic characters of I hormuzensis for male and
female in Mehran River, and compares these characters
between wet and cooler (October to March, 20.8+3.2°C) and
dry and warmer (April to September, 32.2+2.3 C) seasons.

-
Figure 1. A photo of Iranocichlahormuzensis from Mehran River
2. Materials and Methods

A total of 120 specimens (66 males and 54 females) of
Iranocichlahormuzensis from Mehran River at 26052'53”,
55'16'21"E 31 maltitude, in HormuzganProvince (Figure 2),
were collected by a seine net (8§ mx1 m, 5 mm mesh size)
from September 2008 through August 2009. The specimens
were transferred to the Ichthyology Laboratory of Fisheries
Division, Isfahan University of Technology, where all
morphometric and meristic characteristics were carried out.
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Specimens were measured with a digital calliper to the
nearest 0.01 mm and weighed with an electric scale to the
nearest 0.01g.
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Collection site of Iranocichlahomuzensisfrom Mehran River

Figure 2.

Body measurements were expressed as percentages of the
total length. Some 25 morphometric and 10 meristic
characters were measured. Morphometric characters
included total length, standard length, fork length, body
depth, body width, head length, snout length, Interorbital
width, postorbital length, eye diameter, predorsal length,
postdomsal length, prepelvic length, preanal length, soft
dorsal fin length, soft anal fin height, pectoral fin base length,
soft dorsal fin base length, fin base anal length, ventral fin
length, pectoral fin length, pecto-ventral length, vent-anal
length, caudal peduncle length and caudal peduncle depth.
The studied meristic characters were the number of rays and
spines in dorsal, anal, pectoral, ventral, principle, and
rudimentary caudal fin rays, lateral line scales, scales above
and below the lateral line and circum-pedancle scales.

Minimum, maximum, average, standard deviation and
95% confidence intervals obtained for all morphometric and

meristic  characters.  Significant  differences for
morphological characters was tested with t-test[13] between
male and female, and different seasons. Morphometric
measurements compared with total length and correlation
between all of them and total length was calculated with
Pearson product-moment correlation coefficient (PMCC) as
indicated in equation (1)[14].
i (G —X) (% -7)

J2?=1(Xi —X)2J2?=1(Yi—7)2

It is widely used inscience as a measure of the strength of
linear dependence between two variables[15]. To test the
null hypothesis that the correlation between X and Y in male
population is the same as that in female population, first, the

two correlation coefficients were transform as indicated in
equation to remove the size effects on the results (2).

r =

(1)
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Then, the test statistic was computed by equation (3).
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Third, the obtained P was used to compute z. In this
formula r= correlation coefficient, Y;= total length of each

fish, Y= mean total length of population, X;= value of each

other morphometric character, X = mean of each
morphometric character of population, n; number of males
and n, number of females. A simple linear regression model
was used to plot the dependent variables against the total
length.

3. Results

A total of 120 specimens (66 males and 54 females) of 1.
hormuzensis ranging between 35.88-91.79 mm in total
length (TL) and 0.78-16.9 g in weight, were used for
morphometric and meristic analyses. Males ranged from
37.98 to 91.79 mm (63.53+£10.53) in total length and from
0.97 to 16.09 g (5.48+2.81) in weight. Females ranged from
35.88 to 84.43 mm (61.40+6.47) in total length and from
0.78 to 11.12 g (3.7£1.85) in weight. Table 1 presents
relative morphometric measurements for males, females and
combined sexes of I hormuzensis. Morphometric characters
were compared between males and females. Except eye
diameter and pectoral fin base length which were not
different between the sexes, males mean values of other
characters were significantly higher than those of females
(t-test, P<0.05). Head length values werel19.58+3.42 for
males and 18.14+10.96 mm for females, indicating a
significantly largerhead in the males (z-test, P<0.05).

Morphometric characters were compared between wet and
cooler (October to March, 20.8+3.2 OC) and dry and warmer
(April to September, 32.2+2.3 "C) seasons for males and
females to observe the effects of seasonal changes on these
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characters. All characters that were different between the two
seasons, showed significantly higher values in dry season for
both males and females. Nine characters for males (standard
length, body depth, body width, head length, postdorsal
length, soft anal fin height, fin base anal length, ventral fin
length and caudal peduncle length) and 18 characters for
females (total, standard, and fork lengths, body depth and
width, headand snout lengths, interorbital width, postorbital,
predorsal, postdorsal, prepelvic, preanal, soft dorsal fin base,
ventral Fin, pecto-ventral, vent-anal, and caudal peduncle
lengths) were significantly different between dry and wet
seasons (t-test, P<0.05).

The relative values of standard, fork, and head length, eye
diameter, soft dorsal fin height, soft anal fin height, soft
dorsal fin base length and caudal peduncle depth, against the
total length, were significantly different between males and
females.

Correlations between all morphometric measurements and
total length were calculated (Table 2). Pearson product-
moment correlation coefficient showed that except for
pectoral fin base length, other morpho metric characters were
highly correlated with total length. In both males and females,
fork length and pecto-ventral length showed the highest and

lowest correlation with total length, respectively. Correlation
coefficient (r) of all morphometric characters with total
length were compared between males and females.
Interorbital width correlation coefficient (0.945) was higher
in males than females and postorbital length and pectoral fin
length correlation coefficients(0.977 and 0.932, respectively)
were greater in females.

Data on meristics of I hormuzensis from Mehran River
are summarized in Table 2. There were insignificant
differences in meristic characters between the two sexes.
Dorsal fin of Iranian cichlid bears 14.99+0.48 spine.
Maximum and minimum number of rays were observed in
pectoral (11.99£0.37) and ventral (4.97+£0.2) fins,
respectively. Numbers of scales in lateral lines of 1
hormuzensis were (21.45+£3.85). Scales below lateral line
(7.4+1.2) were more than scale above lateral line (3.3+1.61),
but the number of circum-pedancle scales (16.48+1.83) were
more than scales above and below the lateral line. Meristic
characters also compared between wet and dry season for
males and females. For both sexes rudimentary caudal fin
rays and scales above the lateral line were significantly
higher in the dry season (#-test, P<0.05).

Table 1. Relative Morphometric Measurements in Males and Females of I homnuzensis. The Statistically Significant Differences are Indicated by an
asterisk(P<0.05)
Morphometric Character/TL r
Morphometric Character

Male Female Total Male Female |Z) Total
Standard Length 0.824 0817 0.012° 0.821 0993 0.995 09 0.994
Fork Length 0995 0.989 0.003" 0993 0.998 0.998 0 0.998
Body Depth 0273 0269 0.132 0271 0971 0954 125 0967
Body Widh 0.125 0.124 0.728 0.125 0.830 0.720 149 0.797
Head Lengh 0308 0313 0.005" 031 0984 0984 0 0984
Snout Length 0.130 0.129 0357 0.129 0.949 0935 0.66 0.947
Interorbital Width 0.097 0.096 0.608 0.097 0945 0.877 223" 0922
Postorbital Lengh 0.136 0.138 0.107 0.136 0.950 0977 21" 0962
Eye Diameter 0.067 0.071 0.000" 0.069 0.781 0.871 1.54 0812
Predorsal Length 0337 0339 0328 0338 0979 0.965 137 0975
Postdorsal Length 0.108 0.108 0.943 0.108 0.893 0.881 03 0.894
Prepelvic Length 0356 0356 0995 0356 0976 0971 051 0975
Preanal Length 0.604 0.605 0619 0.605 0978 0.986 121 0982
Soft Dorsal Fin Height 0.108 0.1 0.000" 0.105 0931 0.909 0.77 0924
Soft Anal Fin Height 0.106 0.1 0.001" 0.103 0923 0933 038 0930
Pectoral Fin Base Lengh 0.056 0.057 0.790 0.056 0365 0321 026 0348
Soft Dorsal Fin Base Length 0414 0407 0.004" 0411 0985 0978 1.03 0983
Fin Base Anal Length 0.089 0.087 0.133 0.088 0.859 0.844 029 0.864
Ventral Fin Length 0.137 0.133 0.174 0.136 0.903 0911 024 0.907
Pectoral Fin Length 0217 0216 0.674 0216 0.795 0932 312 0.855
Pecto-Ventral Length 0.055 0.052 0211 0.053 0.637 0.718 08 0.679
Vent-Anal Length 0262 0258 0.091 026 0933 0954 1.03 0.945
Caudal Peduncle Length 0.133 0.132 0492 0.133 0902 0903 0.03 0.908
Caudal Peduncle Depth 0.103 0.099 0.003" 0.102 0951 0911 1.64 0939
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Table 2. Meristic Characters of Males and Females in /. hormmuzensisThe statistically Significant differences are indicated by an asterisk(P<0.05)

M eristic characters Sex Min  Max Mean+SD P 95% confidence interval
Dorsal fin rays Male 9 11 9.8740.6 0546 10.16 10.01
Female 8 12 9.9440.68 9.75 10.14
Total 8 12 9.98+40.63 9.87 10.1
Male 13 17 1540.58 18.87 15.04
0.679
Dorsal fin spines Female 14 16 14.9640.33 14.87 15.05
Total 13 17 14.9940.48 14.9 15.07
Male 6 8 6.8640.50 6.74 6.99
0289
Anal fin rays Female 6 8 6.76+0.58 6.6 692
Total 6 8 6.8140.53 6.72 691
Male 2 3 29840.12 295 301
0.887
Anal fin spines Female 2 3 298+0.14 294 301
Total 2 3 2.99+0.12 296 3
Male 11 13 11.92+0.36 11.83 12.01
0.050
Pectoral fin rays Female 11 13 12.050.36 1195 12.15
Total 11 13 11.99+0.37 1191 12.05
Male 4 5 49640.17 492 501
0.754
Pelvic fin rays Female 4 6 4.99+0.24 491 5.04
Total 4 6 49740.20 493 501
Male 1 1 1+0 1 1
no of spin in ventral fin Female 1 1 140 1 1
Total 1 1 1+0 1 1
Male 16 16 1640 16 16
Principal caudal fin rays Female 16 16 1610 16 16
Total 16 16 1640 16 16
Male 3 6 4244053 4.11 437
0.744
Rudimentary caudal fin rays Female 3 6 4.2740.65 4.10 445
Total 3 6 42540.58 4.15 436
Male 13 30 21.8743.75 20.95 22.8
0.188
Lateral line Scales Female 13 30 20.9443 95 19.86 22.02
Total 13 30 21.4543 .85 20.76 22.15
Male 1 7 331+£1.59 292 3.70
0.892
Scales above Lateral line Female 1 8 32741.65 2.82 372
Total 1 8 3.3+1.61 3.00 3.59
Male 4 10 7454120 7.15 775
0.643
Scales below Lateral line Female 5 10 7.35+1.20 7.02 7.67
Total 4 10 7.4+1.20 7.19 7.62
Male 13 20 16.71+1.7 013 16.30 17.14
Circum-pedancle Scales Female 12 21 16.241.96 ) 15.66 16.74

Total 12 21 16.48+1.83 16.15 16.81
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4. Discussion

These data are the first report on the morphometric and
meristic differences of Iranocichlahormuzensis in males and
females and in different seasons (wet and dry). These results
show that except for the eye diameter and pectoral fin base
length, the other morphological characters are different
between the two sexes. It is noted that larger males are
common in riverine and lagoonal populations of cichlids[16]
and it was attributed to the fact that sperm production needs
less energy than egg production[17]. Such a sex differences
are reported in other fishes[18-26]. Differences in sizes of
males and females could be related to spatial segregation of
the sexes[27]. In cichlid fishes, it is a selective advantage
during the reproductive season if males can defend a nest or
brood against potential predators[27].All morphometric
characters with significant differences in different seasons,
increased from wet to dry season for both males and females.
Differences in morphometric characters between the two
seasons could be related to sexual activity; in February to
June, males consumemore energy to make nests and protect
themand females consumed more energy for egg production
and maintain offspring. The 19 significantly different
morphometrics for females and 10 for males in wet and dry
seasons, indicated that females are more affected by seasonal
changes than males.

Comparisons between relative values of morphometric
measurements showed that the ratio of standard length, fork
length, soft dorsal fin height, soft anal fin height, soft dorsal
fin base length and caudal peduncle depth to total length in
males are significantly higher than in females. On the other
hand, in females,head length andeye diameter/total length
showed higher values than those in males.

Although head lengths of males were significantly larger
than females (¢-test P<0.05), but eye diameter values did not
significantly differ between males and females(z-test
P>0.05). Ratio of head length and eye diameter to total
length of females were larger than males. As a mouth breeder
fish, after mating, females incubate their offsprings in their
mouth. The reason for having a larger head in females could
be related to females need for more space to hold eggs and
larva. Also, larger eyes in females may be related to the
greater role of females to protect the progenies against
predators. A longerbody, higher soft dorsaland soft anal fins
and deeper caudal peduncle in males could be related to
having more and faster swimming in males. In the present
study we found no significant sex differences in meristic
characters of I hormuzensis. Different numbers of
rudimentary caudal fin rays in the two seasons may be due to
a faster growth in dry season.

5. Conclusions

In conclusion, the sex and season do not significantly
affect the meristics of the Iranian cichlid, however,
morphometrics are highly affected by these factors both by

sex and season and should be considered in comparative
biology studies.
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