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Morphometric characters of carp minnow Osteobrama cotio (Ham.)
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Abstract. The morphometric and meristic characters of Osteobrama cotio (Ham.)
have been studied and the results have been discussed. The change in the relative
position of dorsal and pelvic fins at different size grcups of this fish bus been reported
for the first time. Regression of predorsal and prepelvic lengths revealed the origin
of dorsal fin in front of pelvic fins below 17.5 mm size groups, whereas in fishes with
total length more than 17.5ram dorsal fin was located behind the pelvic fins. The
mathematical relationships of various parameters have been described. The ratios
of different body parts with total length and those of head region with head length,
have been replaced by percentage values. An attempt has been made to revise the
description of O. cotio (Ham.) for the purpose of identification.
Keywords. Morphometric; meristic ; Osteobrama cotio; pisces.

1.

Introduction

Morphometry has been employed for the identification and classification of fishes.
Many authors, Day (1878, 1889); Shaw and Shebbe~.re (1937); Misra (1959) and
Srivastava (1968), gave the keys for identification o f Osteobrama cotio (Ham.).
However, considerable variation is noticed in the descriptions given by the previous authors o f the morphometric characters of this fish. N o account o f the detailed
mathematical relationship o f the different body parameters of this carp minnow,
is available. It thus seems desirable to carry out further studies on the morphometry o f O. cotio (Ham.).
Ckondar (1974) reported a change in the relative positions of the dorsal and pelvic
fins in Gudusia chapra (Ham.), and indicated the need for further investigations.
Hence, the present investigation has been taken.
The present communication attempts to provide a new key for the identification
o f this fish, with the mathematical relationship o f the various morphometric characters. The findings of Chondar (1974) are also discussed, and a plausible explanation for the change in relative position o f fins has been given.
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2.

Material

and m e t h o d s

The specimens for the present study have been collected from River Yamuna at
Allahabad. Regular random samples were collected for eight months. Out of
these, 26 specimens, covering the various size groups in the range of 46 to 114 mm,
were selected. These specimens were subjected to the morphometric measurements
of 13 body parts as shown in figure 1. Barring the head region all measurements
were taken on measuring board, with the help of a fine divider. The head region
was measured with the help of vernier callipers.
Meristic characters, viz., fin rays of all paired and unpaired fins and lateral line
scales were counted in 306 specimens. However, the counting of transverse rows
of scales below and above the lateral line was abandoned, only after 16 specimens,
owing to delicate nature of scales.
Various mathematical relationships were determined by using the method of
least square. A linear regression model y = a q- bx was fitted to the data, where
y is the value of dependent character, x is the value of independent character, a
is intercept or elevation of the line and b is the slope of regression line, the change
in y per unit increase in x. The total length was selected as an independent variable
after Srivastava and Seth (1978).

3.

Results

3. 1.

Meristic characters

The values of various meristic characters are depicted in table 1.
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Figure 1. Showing various morphometric parameters of Osteobrama eerie (Ham.).
1. Total length; 2. Standard length; 3. Preanal length; 4. Prepelvic length;
5. Caudallength ; 6. Minimum body depth ; 7. Maximum body depth; 8. Predorsal length; 9. Head length; 10. Postorbital length; 11. Preorbital length;
12. Snout length; 13. Eye diameter.
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Table 1. Comparison of the different morphometric and meristic characters of
Osteobrama cotio (Ham.) reported by earlier workers with the values observed by the
authors.
i

Values

Character

Head length (in total
length)
Caudal length (in total
length)
Maximum depth (in total
length)
Eye (in head length)
Dorsal fin rays
Pectoralfinrays
Ventral fmrays
Anal fin rays

Caudal fin rays
Lateral line scales
Lateral line scales
transverse
Total length

,i

Day
(1878)

5-5~

Day Shaw and
(1889) Shebbeare
(1937)

53-6

5
°.

3-3~
9-10
(2/7-2/8)
15
8
10--12

19
38--42

.

Misra Srivastava
(1959) (1968)

5~-6
.

.

.

5.5-6
.

3-3½
2½-3
11-12
(3/8-4/8)
13

3-3½
..
11-12
(3/8--4/8)
13

10

10

29-36
(2-3/
27-33)
19
55-70

29-36
(2-3/
27-33)
19
55-70

.

.

.

3-3.3
2.5-3
..
..
..

5-6

Audaors

4.80-5.75
3.17-5.58

3-3.33
2.5-3
11
(2/9)
14-15
10

2.93-4.18
2.67-3.33
9-11
(2/7-3/8)
14-15
9-10

29-36

33-36
32-36
(2/31-34) (2-4/30-32)

..
55-70

19
66

19"
60-68

9-15/
..
9-15/
13/16
9-12/15-16
14--21
14-21
7°
6"
6n
6"
93-95 mm 114 mm
(175mm) (150ram) (150mm) (150ram)
5½/5

* 18 in one case.

3.2.

Morphometric characters

3.2a. Ratio and percentage of various morphometric characters in relation to total
length and head length : The maximum total length o f the fish was 114 ram. The

ratio of total length with standard length, predorsal length, prepelvic length, preanal
length, and caudal length ranged from 1 "22 to 1 "36; 2"47 to 2"92; 3"00 to 4"75;
2"18 to 2"54; and 3"17 to 5.58 respectively. Whereas these parameters formed
73"1 to 82"170; 34"2 to 40"670; 21 "1 to 33"370; 39"4 to 45"870 and 13"3 to 26 "970
o f total length in that order.
The ratio o f total length with maximum and minimum body depths varied f r o m
2"93 to 4"18 and 9"13 to 12"83 respectively. The m a x i m u m and minimum body
depths were 23 "9 to 34" 1 ~ and 7"8 to 11 "0~ o f total length respectively.
The head length, snout length, eye diameter, preorbital and postorbital lengths
formed 17 "4 to 2 0 " 8 ~ ; 3 "3 to 5 "2~,; 5 "4 to 7 "470; 9 "4 to 12"1~ and 6"5 to 10 "4~
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of total length, whereas the ratio of total length with these parameters varied from
4"80 to 5"75; 19'33 to 30"29; 13"50 to 18"33; 8"29 to 10"63 and 9"60 to 13"78
respectively.
The ratio of head length with snout length, eye diameter, preorbital length and
postorbital length ranged from 3 "63 to 5.33 ; 2 '67 to 3 "33 ; 1 "60 to 2 "00 and 2"00
to 2"67 respectively, whereas these parameters made up 18.8 to 27"6~; 29" 6 to
37"5~; 50"0 to 62"5% and 37.5 to 50"0~ of the head length.

3.2b. Relationship between predorsal and postdorsal lengths in standard length:

The postdorsal length was observed to be more titan predorsal length in 13 cases
whereas in five cases the two lengths were found to be equal, only in eight cases
the predorsal length was more than postdorsal length.

3.2 c. Mathematical relationships of the various morphometric characters and total
length : Regression equations for the various morphometric characters were found
to be as under:--

Standard length
Head length
Maximum body depth
Predorsal length
Prepelvic length
Preanal length

: Y = --3"6690 + 0"8127 X
: Y=
1"6744+0"1636X
: Z = --4-1150 + 0"3628 X
: Ir ----- --0"0606 + 0 "3758 X
: .Y =
1 "4794 + 0 "2833 X
: ¥ =
0"4584 + 0"4162 X

(X and Y in all Gases are the total length and the proportionate measurement
respectively in ram).
Student's t statistics were computed to test the significance of b values, and were
found to be significant at l~o level in all the cases.
The regression ofpredorsal length and prepelvic length on total length are plotted
in figure 2. The two lines were found to cross at 17 "5 ram, indicating a change
in the relative position of dorsal and pelvic fins.

3.2d. Relationship of various morphometric parameters of head region with head
length : Regression equations for the various morphometric parameters of head

region are given below :-Snout length
Eye diameter
Preorbital length
Postorbital length

: Y=
0"2280 +
: Y = --0"0948 +
: Y=
0"1219 +
: Y = --0" 1332 +

0"2095 X
0"3378 X
0"5481 X
0"4527 X

(X and Y in all cases are the head length and the proportionate measurement
respectively ha ram).

4.

Discussion

The maximum total length of O. cotio (Ham.) was 114 mm (4½") in the present study
as against the recorded length of 7 inc'_es (Day 1878); 6 inches (Day 1889; Shaw
and Shebhearo 1937; Misra 1959) and 9 "5 cm (Srivastava 1968).
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Figure 2. Regression of predorsal length and prepelvic length on total length.

The regression lines for predorsal and prepelvic lengths cross at 17"5ram
(figure 2), indicating a change in the relative position of these fins, at different size
groups. The dorsal fm lies behind the pelvic fins above 17"5ram size groups,
whereas in fishes with total length less than 17"5 ram, the dorsal fin is anterior to
the pelvic. Chondar (1974) reported a change in the relative position of dorsal
and pelvic fins at 140 mm stage in Gudusia chapra (Ham.). Incyprinid fishes, the
pelvic fins generally appeax at 10" 5 to 12" 5 mm size (Chakraborty and Murty 1972),
whereas in Osteobrama cotio (Ham.) it appears at 9" 18 mm (Parameswaran et al
1971). The present study indicates that in O. cotio (Ham.) the pelvic fins develop
posterior to the dorsal fin and subsequently occupy position before the dorsal fin.
This might perhaps be dtte to either differential growth rates of these two parameters, above and below 17" 5 mm size, or due to an increase in the body depth.
It may reasonably be assumed that the increase in the body depth pushes the
dorsal fin backward, by raising the dorsal profile more convex. It may thus be
said that a change in the relative position of dorsal and pelvic fins generally occurs
in fishes, during early stages of growth, a fact hitherto, unknown. In the case of
Gudusia chapra (Ham.), this change is delayed, perhaps due to ecological or genetical factors.
The percentage expression, of the relative sizes of various body parts, seems to
be better than ratios. Whitehead (1965) desQribod the percentage values of different parameters for certain clupeids. The present study appears to be the first
attempt to describe the percentage values for any cyprinid fish.
Considerable variation is noticed in the values of various meristic and morphometric characters of O. cotio (Ham.), given by various workers (table 1). Howov~r,
interestingly, our values for all parameters considered are close to those reported
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by Srivastava (1968). This is perhaps due to the fact, that in both the cases, the
specimens were collected from neighbouring areas, supposedly having more or
less similar ecological conditions. As Chondar (1974) has pointed out, the ecological conditions certainly have bearing over the proportionate growth of the different body parts of the fishes. It, thus, seems desirable to have the identification
manuals for smaller geographical regions, as most of the existing manuals cover
a vast area.
Day (1878) reported the position of dorsal fin as midway between posterior margin
of eye and the base of caudal. However, Misra (I959) observed dorsal fin origin
near to snot~t than to the base of caudal. Oar observations generally agree with
those of Misra (1959).
On the basis of present study, we propose to revise the description of O. cotio
(Ham.) for the purpose of identification as follows:
D. 9-11 (2/7-3/8); P. 14-15; V. 9-10; A. 32-36 (2/30-4/32); C, 19; L.I.
60-68; L.tr. 9-12/14-16.
Head length (17" 4 to 20" 8~0) ; depth (23" 9 to 34" 1~o) ; caudal fin (13" 3 to 26"9 %);
predorsal length (34"2 to 40"6~); prepelvic length (21 "1 to 33"3~) and preanal
length (39"4 to 45"8~) in total length. [Eye (29"6 to 37"5~); snout (18"8 to
27"6~0); preorbital length (50 "0 to 62"5~) and postorbital length (37 "5 to 50"0~)
in head length.
Dorsal origin nearer to snout than to the base of caudal. Dorsal spine weak
and serrated on inner side. Caudal forked. Barbels absent. Profile over nape
concave, upper jaw slightly longer than lower jaw. Colour silvery, with faint black
blotch at the nape and at the base of dorsal. Total length 114 mm.
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