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PART 1

—— q———

MORPHOMETRIC QE§RAGTERISTIC JOF THE MIRROR

CARP CYPRINU$ CARPIO V. SERCULARIS LAC

Morphometric me rements .

A. Morphometri dndices : .

e collected fro{

Fresh flish semples we
; !

Barrage Expgrimental Fish Farm, near Cairo,
fish samplesd were at the first year of thel

and ranged in length betwie

i
i
|
!
i
i

pmple, four morp

For eagh fresh fish "

measurementg were recorded as already stat

the methods. These measu fuents are: Totalé
(ToLo), sta ard 1ength 'L')’ head .:|'

and body depth (B.D.).

of each measury

The modphometric ind 3

was calculated for every #ish as a numerici

and the standard

. /S.L., S.L./H.L}

of the ratio fo

between thig measurements

these indic¢s included T.

/B.D. Then |the mean valug

centimetre 411 length groups
i
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table (2) Fig.1,2,3, shoys the relation b
ween the mérphometric imfices for differ%
morphometriec measurement$ and the total ﬁ

gth for the mirror carpsf

The results of the forphometric indil
of Cyprinug carpio V. splcularis Lac , an

summrarize@ as follows s}

Total leng:h/standard. llngth index(mL./s

T.L./$+L. index ranked from 1.20 to
h of 1.26, thi: index showd sli
around mean;:alue. Generally
was observed that the vejues of T.L./S.Ld
tends to deerease with ihcrease of totalg
This means| that the rate} of increase of 4
rd length| was greater ﬁ}an that of totaf

gth .

Stendarg [length/Head lehgth index (S.L./

S.L./H.L. index varjed from 2.62 to!
with a meap of 3.04, thef value of S.L./H{
index showﬁﬂ 8 trend tomerds increase wit

increase of standard lefhgth. This may by
erpreted ap indicating o slower growth r{
the head relative to thef of the body.
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3 . Standard length/body dé

S.L./B.D. index rat

with a meanh of 2.45. Thi
variation pround mean vf
S.L./B.D. index showed }

ller fish pamples relati}

oneg, i.e.| the deeper bi
'gives 1owe% value for tl
gmaller onks. This mean‘
increased with a rate 1
ndard length in smalle

versa in the larger one

th index (S.L./B

ue, Generally,

ed from 2,09 to |

index showed mﬁ

gher velues in :
e to that of 1af
¥y of larger sam{
8 index than thf
that the body df
er than that ofé

H

fish samples eand

¢
!
t
i
i

i
i
I



(_1) : Mo

moz

carp

$g;g%h ’{:ﬁg’%ﬁe No. of T.L/8.L. S.L/H.L sé
interval. fi;ah '_ b M ¢ ¢ s
2 -3 2.2 219 2.75
3-4 3.3 78 2.89
4 -5 4.4 84 2.62
5 -6 4.5 30 2.63
6 -7 6.3 15 2.72
7 -8 T4 12 2.67
8 -9 8.5 15 2.83
9 =10 9.4 12 2.88
10-11 0.2 15 3.04
11~12 11.4 24 2.81
12-13 12.2 12 3.00
13-14 13.4 15 1.2 3.00
14-15 14,2 21  1.28 3.00
15-16 15.3 21 1.2: 3.13
16-17 16. 6 3% 1.27) 3.19
17-18 17.4 48 1.26} 3.21
18-19 18.3 69 1.26 3.22
19-20 19.3 66 1.2 3.30
20-21 20.3 78 1.26 3.29
21-22 21.4 84  1.26 3.33
|




‘Table. (1) : Continued

Total Average {
length length , :
interval. ﬁg;hof T.L/S&‘. S.L/H.L. 8. f
| 4 ;
22 - 23 22.4 78 1.24 3.33 2,
23 - 24 23.5 54 1.23 3.35 2
24 - 25 24.4 69  1.23 3.25 2
25 - 26 25.3 21 1.23 3.17 2
26 - 27 26.3 42 l.22 3.27 2,
27 - 28 27.2 12 1.22 3.97 2,
28 - 29 28.2 6 1.22 3.10 2§
29 - 30 29.2 6 1.20 3.16 2?
30 - 31 30.1 4 l.24 | 2.97 2,
|
Average index 1.26 3.64 2%

-f

T.L.
S.L.
H.L,
B.D.

tandar

ody depth,

otal length.

le ng"ho

ead length.




Table (2) 3+ The rapges and mes J

of morphometric

ices of Cyprimus carplo V. speculari

Morphometric index Index rar Index mq
T.L. / soIlo 1.20 - 1. 1.26
S.LO / H.L. 2.62 - 3. 3.04
SQLO / .B.D. 2.09 - 2. 2.45
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A e i e

The observeﬁ values of +

length and body
ams in Fig (4).

The points fin all cages

gtraight lines,

formula, ¥ = a 4 b x was used

formula for each morphometric

equation

Y the morphomet

gt and "b" are congtants which ¢

statistical method 9f least squar

a

-

N

N

Where

depth were pI:I

consequently, ghe linear regref

the total leng¥

Brzr-( = 3) (s §)
| 2 _ (4*5 x )2

IY-b T 3§ _

the nugber of items Jn the sample.

standard Lang;

ted as a scattei

'gregated diatin{

o obtain the rej

kharacter. In thi

measurements ij

in centimeter.:

be determined }
in whichs




- 32 -

{

- Table(3) shows [the means of the observed valuf

morphometric measurdnments. The eesion equafio;
calculated from the [preceeding e:  tions, and are 2
ted in table (4), these regression fequations were uj
obtain the calculated measurementd of the forement%

characters.

The average observed values gnd the calculated

for these measurements are matché in table (5).

In figure (5) the straight 1Jnes represent cy;
values, and the dotted, the average observed ones@
cloge fitness of the mean observeq values on the {

lines show that the|regression eqgations expressi;

ght lines are correqt and they be the morphamefr

i
t
!

acters in equation.

The regression linep equations of]the different pa

i

the body in relatiop to the totalllength indicate§

ometric growth occures.




Table (3):

The mean observed val
measurements of the

carpio V. apecularisijac.

1ea of the morph§

i rror carp cjprif

Totel length

B.D.

group “em" B.Lf *

2 -3 2.2 0.8
3.4 2.6 1
4-5 3.4 1.3
5 = 6 4.2 1.5
6 ~1 4.9 i 1.9
7-8 5.6 24 2.3
8 -9 6.5 24 2.5
9 - 10 7.2 24 2.9
10 - 11 7.9 24 3.2
11 - 12 9 3 - 3.7
12 - 13 9.6 3d4 4.3
13 - 14 10.5 34 4.5
14 - 15 11.1 a} 4.7
15 - 16 11.9 3 501
16 - 17 13.1 adl 5.5
17 - 18 443 5.7

13.8




Table. (3) : Continued

Total length

group "cm" SoLf B.D.
18 - 19 14.5 6.

19 - 20 1545 6e3
20 - 21 16.1 6.8
21 - 22 17 6.9
22 - 23 18 745
23 - 24 19.1 7.8
24 - 25 19.8 8

25 - 26 20.6 8.6
26 - 27 21.6 9

27 - 28 22.3 9.3
28 - 29 231 947
29 - 30 23.9 9.8
30 - 31 25 10.3

Sels = Btand#d\ 1ength'
H.L. = Head length,

B.D. = Body depth .




Teble ( 4 ) ¢

i
!

Morphometric -
Regregeion equation
character
T .
S.L. SeLew} 044345 + 0.8288
B.D. B.Dow} 02112 + 0.3450)
H,L. HLo 4 0.7675 + 0.2190
- ,
S.L. = Stapdard length,
B.D. = Body depth,
H-Lc = Hea

i length.




Table ( 5 ) :+ Obsprved and calehlated morphomet§

s

$g:;}h S.Ln o L
532:3 oba. cal. obs
3 :
2 -3 2.2 0.8 1,3796 0.8
3-4 2.6 0.9} 1.482 1
4-5 3.4 1.3 17302 1.3
5-6 4.2 1.6 | 1.9055 1.3
6 -1 4.9 1.8| 2.1465 1.9
7-8 5.6 2.1) 2.3e3 2.3
8 -9 6.5 2.3 | 2.6285 2.5
9 - 10 7.2 2.5} 2.8257 2.9
10 - 11 7.9 2.6 | _5.0610 3.
11 - 12 9 3.2] 3.2639 3.1
12 - 13 9.6 34| 3.4392 4.
13 - 14  10.5 3.5] 3.7021 4.8
14-15 11 37| 3.8174 4.1
15 - 16 11.9 3.8| 40184 5.3
16 - 17 13.1 4.1 ] 4.4031 5.9
17 - 18  13.8 4.3] 4.8785 5.1




Table. (5) : Continued|

Total _ S, L

length * B
group '
" cnm ® obs. cal. obs.

18 - 19 14.5 4.5 47757 6
19 - 20 15.5 4.7 4.9948 6.3
20 - 21 16.1 4.9 |5.2139 6.8
21 - 22 17 5.1 |5.4549 6.9
ég - éﬁ 18 5e4 g5.674o 1.5
23 - 24 19.1 5.7 [5.9150 7.8
24 - 25 19.8 6.1 |6.1122 B
25 - 26 2046 6.5 [6.3094  B.6
26 - 21 21.6 6.6 |6.5285 9
27 - 28 22,3 7.5 |6.7251 9.3 |
28 = 29 23.1 7.6 |6.9448 9.7
29 - 30  23.9 11 [7.1639 9.8
30 - 31 25

7.9 [7.3611  10.3




MORPHOMETRIC MEASUREMENTS "Cm"

8 12 16 f20 24

Fig (4) 3§ A scatter dideram to show theig
 between the 1 otal length and |
‘_%eren‘h morph?tric measuremen
- mirror carp Ghyprinus carpio Vi

28

TOTAL LENGTH “Cm"
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c. Length-weight relationship ¢

the mirror cax

Cyprinus carpip V. speculari

i
Lac.

The length - weight re
has usually been directed %
a mathematical relationship

weight, so that one may be

other.

Since the length of a

;];sh is often mor
rapidly and agcurately measgred than, its wei

1

( especially in the field )
convenient to|find =& relati

can be determined if length

htionship of fish
ards establishif
etween length ar

btained from the

it is thus very:
nship by which
is only known.

[

(%

It has béen féund that
relationship of most fish o

by the general parabola :

|

the lenght—weig‘}

n be better desc

W=c¢ )P
where
W = weight
= lengthl

p 3

* ¢ " gndg " n

emperically.

n grams

" are constah‘s which can be 4

n millimeters.
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Graphicl representation of th

between fish length &nd weight inv
curvilinear shape, the general par
can be expressed in logarithmic fa

thus turning to a straight line, %

-»
-

thus expressed as

Log W Log ¢ n Log L.

Where " n " equals the slope
equals the intercept|which are eas

fitting & line to the logarithms g

The values of "|Log ¢ " and "™
from the following fd

tant of solutions of

dbrmule which i4

the normal eq. tion

LI (Logﬁz

 relationships
'riably gives a
.ola, W o= cL”
the curve

?

e relation is

d " Logec ™

{1y determined by
"L "agnd "W i

n " are computed
simply a resul-

-3 Log L. X (3

Log ¢ = 2 > > 5 ;
and
n - T log W - Log ¢
2 Log

In the present study of 1engﬁ 

-~ weight relatii

ship of the mirror carp Cyprinug
Lac, 1246 fish samplds were used,

ranging between 2 - 31 cm.

With total length

pio V. specular]




The relationsH

tH

wes worked out ,

samples and are re
ping the fish by o
weight of the fish

The average o
ined were calculat
appearenf differen
The averages were
the linear regress
uted by the logari
weights, table (7)

To express thq lenght-weight} relationship ing
legm , _ :

of.parabola s W

Where W

weig

ip between t

ie data were t

- 42 -

| length and wei_?
en from freshlyé
ble (6)
tal length and E

resented in y by groi

e centimetre

served weight  for both sexes {

d, ag it was : :und that there ;
es between ma¥es and females ..
hen converted Hnto logarithms %
on was used se values were ;
hms of total Bengths and actuaj

and Fig (7) .

iht in grams aj lengthin mf

meters , the value

for the formula re

The calculated

Log W

or

jerred to befo!

W = 0.01276 13p5762

of " ¢ " and

n " were calcu{

| length-weigh®} formula was fo ;

= -1.8942 + PB.05762 Log L .

R ;
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It is noted thet the weightgincreases at a
equal to the cube pf length, thefclose agreementé
between emprical apdl celculated peights can be c;
seen in table (6) and Pig (6) . }

In Fig (6) the continuous ¢

rve represents }
emprical weights apd the dotted: pepresents the cd

lated ones.

The emprical weights are sl ghtly higher th{

the calculated weights for lengt}

8 2-4 cm. For t%
ths between 5 and| 30 cm, the emprical weights ax

lower than the calpulated weight}. Generally, th

differences betweepn the calculat$d and empericali

showed a trend towards increase:

t the same rate;

increase of lengthi

Table (8) and Pig. (8) showy the variation

weight of fish samples of the safle length. It has

found that for lengths ranging f¥om 2 and 13 cm.j

variations in the weight were ob erved. Moderate;

he lengths from

i
i

to 21 cm. For lengths from 21 to}30 cm. great var

ations in weight were shown for:

ons in weights we observed.




Table (6)

¢ Length - wei
Cyprinus carpio V. specularis Lec.

t relationshi

f

.8942 + 3.05742 log L . )

or the mirror :

Total length Mid point

%o.of fish Avegage Calculated

interval cm, xamined Empfical weight
cm. weight

2 -3 2 .8 219 0.3§78  0.3064
3 -4 3.3 78 0.5490  0.5097
4 - 5 4 .4 84 1.2 1.2

5 -6 5 4 30 1.8} 2.3

6 -7 6 .3 15 3.70 3.8

7 -8 7 <4 12 6.1 6.2

8 -9 8 .5 15 9 9.6

9 -10 9 .4 12 10.50 . 13.1
10-11 10.2 15 13.8  16.9
11-12 11.4 24 22 23.8
12-13 12.2 12 280 29.3
13-14 13.4 15  36.8  39.3
14-15 14.2 21  40.6 46.9
15-16 15.3 21 53.7 59.2
16-17 16.6 36 6544 76.3
17-18 17.4 48 75.3 88.2
18-19 18,3 69 g9 ] 103 .2




Table {6) : Contimjed.

-+

Total length Bid point| Xo.of fish | Average Calcu i
interval cm. examined Enmprical weig
cm. weight
—4
19-20 19.3 | 66 109 121.7
20-21 20.3 78 125 142. 3
21-22 21.4 84 134.9 167.6
2223 22.4 78 173.2 193
23-24 | - 23.5 54 201.8 224.1
24-25 24.4 69 | 223.3 251.72‘
25-26 25.3 21 | 263.7 281.6
26-27 26.3 42 295.3  317.5
27-28 27.2 12 329 355. 4
28-29 28.2 | 6 365 400.4
29-30 29.2 6 401 439.3
30-31 30.1 4 | 440.5 482.7
1 |
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Fig (6) : Length-weight



Pable (7) : hength - weight '§ ebsolute and loj
valyes for the mi or carp G rié
carpio V. specula®is Ilac. '

Length Length Log|length Wei:‘ log weight
intervals "cm" | "gm * :
4—
4 -5 4. 1.2 0.0792
5 - 6 5 . 1.8 0.2553
6-7 6. 3.7 0.5682
7-8 7 . 6 .1 0.7853
8 -9 8 . 9 0.9542
9 =10 9 . 10.5 1.0212
10-11 10. 13.8 1.1399
11-12 11. 22 1.3424
12-13 12. 28 1.4472
13-14 13. 36.6 | 1.5634
14-15 14. 40.6 1.6085
15-16 15. 53.7| 1.7299
16-17  16. 65.4 | 1.8156
17-18 17. 75.8] 1.8797
18-19 18. 89 1.9494
19-20 19. 109 2.0374
20-21 20. 125: 2.0969
21-22 21 134.9) 2.1300




Table ( 7 ) Continued

Length Length Log length weight log weight
intervals "em" "om'

22-23 22.4 1.3502 173.2 2.2385
23-24 23.5 1.3711 201.8 2.3049
24-25 24.2 1.3874 223.3 2.3489
25-26 - 25.3 1.4031 263.7 2.4211
26-27 26.3 1.4199 295.3 2.4703
27-28 27.2 1.4357 329 2.5172
28-29 28.2 1.4524 365 2.5622
29-30 29.2 1.4654 401 2.6031
30-~31 30.1 1.4786 440.5 2.6439
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Fig. (7) : Log length-Log weight relationship of
the Mirror Carp Cyprinus carpio V.

g8pecularis Lac, <



Table (8) : Variation in weight of the mirror carp

Cyprinus carpio V. specularis Lac.

according to their length.

Total length Range of weight Total length Range of weight

"em " " gm " "em ™ "gm"
2 .8 0.2 - 0.4 17.4 64 - 87
3.3 0.2 = 0,8 18.3 76 -108
4 .4 ‘ 0.8 - 1.8 19.3 88 -139
5 4 1.8 - 2.6 20.3 98 -148
6 3 2.9 - 4.3 21.4 112-175
T ..4 5.2 - 6.8 22.4 138-241
8 .5 T = 10 23.5 153-230
9 .4 9.2 - 12.6 24.4 186-288
10.2 12 - 16.1 25.3 232-299
11.4 20 - 23.5 26.3 260-359
12.2 27 - 29 27.2 296-386
13.4 34 - 40 28.2 344-410
14,2 37 - 48 29.2 378-424
15.3 50 - 63 30.1 416-462

16.6 55 - T4 - -
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