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COMPARISON OF THE MORPHOMETRICS AND MERISTICS 
OF TILAPIA ZILLII IN TWO ECOLOGICALLY 

DIFFERENT LAKES 

KOMPARACIJA MORFOMETRIJSKIH I MERISTICKIH KARAKTERISTIKA 
TILAPIA ZILLII IZ DVA EKOLOŠKI RAZLICITA JEZERA 

Nalbila F. Bi s hara 

Institute oj Oceanography and Fisheries, Alexandria, Egypt. 

The morphometrics and meristics of T. zillii (Gervais) 
in the brackish water Lake Manzalah and the saline water 
Lake Qarun, were studied, and regression equations rela
ting diffe.rent body measurements to total length were 
deduced. 

To verify the mode of growth of different body parts 
the variance technique was adopted and it was proved that 
there is a significant difference both in the mode of growth 
in different body measurements and in meristic characters. 

The mean observed raUons of the different body pro
portions to either total fish length, head length or inter
OT'bital width, were used for the comparative growth studies 
of the species. 

Counts of different meristic characters were also carried 
aut, and the general characteristic features of the species 
were recorded. It iis concluded that there is a significant 
difference in the monphometric and meristic characters of 
T. zillii in brackish and saline waters. 

INTRODUCTION 

Lake Manzalah is ,a shallow brackish waiter Lake si tuated along the 
Northern Medliiterranean coast (F'jg_ 1) , ;it ts of particular importance to the 
fisheries of Egypt. The lake (160,000 helkrtans) has a:firee access to the sea an 
average depth of one. meter, several fresh water drali.ns pour into it. It salinity 
varies between 1 aind 100/oo (1-10 g/kg.). 

Tilapta species c01I1Stitute about 75°/rr by weight of the total iiish yield of 
Lake Manzalah. 

On the other hand, Lake Qariln ds a closed inland lake, of about 25,000 
hektara in area and lies in the Faiyum Province. The Faiiyum Provđ.nce is a 
nearly circular deprression in the Libya111 (western) desert that lies about 100 
kdlometers to the South West of Cairo. The lake receiives the drali111age wate r 
thirough twelve draiinls. 
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The lake is a relatri.vely shallow one, with an average depth of about 4 
meters. Due to excessive evaporait.ion its salinity rose gradually and now i. I 

exceeds 300/oo. 
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MATERIAL AND METHODS 

Fwshes used for biometric studies were exem!ined irrespectiive of thelir age 
and sex. 97 T. zillii were studied from Lake Manzal,ah and 56 from Lake 
Qarun. Measurements were made on the left side of fish by the use of a 
divider and ruler graduated in millli!rneters. Results were recorded to the 
nearest 0.25 mm. Meiasurements were taken from fresh specimens according 
to the criilte,ria of B o u 1 v a (1972). 

In the present study, 13 measurements were made. The f!ish measured 
were selected to provide as even a size distribution as posstble. The body 
proportions measured are the following : 

1 Snout length (Sn. L.) . 
2 - Posterior eye length (P. E.). 
3 - DJi.a,meter of the eye (D!i.. E.) = P. E. - Sn. L.). 
4 - Diameter of the eye irris (I.) . 
5 Head Length (H. L.). 
6 - PrepelVlic Length (Pv. L.). 
7 - PredornaJ. Length (Pd. L.). 
8 - Prean,al length (P,a .. L.). 
9 - Standard Length (S. L.). 

10 - Total Length (T. L.). 
11 - Boiny interorbital (I. O.). 
12 - Depth of Head (D. H.). 
13 - Depth of the body under the beginnli111g of the dorsal f!in (D. B.). 

Duriing the mo[J>hometric study, M wmc; advisable. 

During the morphometrtic study, i:t was adVlisable to select inchlviduals oE 
the same size whenever possrible. To meet this requirement the fish were 
grouped in 10 mm length lintervals, and the mean value for each measurement 
in each length gruop calculated. 

RESULTS 

Mo r p h ome tri c s a n d me ;ris t tL c s o f T. z i l li i i n Lake 
Manzalah 

A. Morphometric.s 

I - Oalculations of the linearr regression equa,tions of different morpho
metriic body proportions on total fish length : 

Linear equa:tions express-iin,g the regresision of different 'body proportions 
on the to:tal fish length, were computed and given in table 1 a. 

It was noticed thart; the standard length measurement has the highest 
regression coefficient while the eye iris has the lowest. 
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II - Bliometric study based on dertermlin[ng the mode of growth: 

Two moriphometric characters were selected: 

- Depth of head measurements (D. H.). and 
- Intero,rbital measurement (I. O.). 

1 - Depth of head : 

The varfuamce analysii.s of rthlits chaciacter in T. zillii gave S12 = 13.041, with 
the variance of ithe meam values about the line (S22) equal to 25.89. Accor
d!ingly the common variance for this chairacter in T. zillii (V2) for deg;rees 
of freedom f1 and f2 (79 and 16) respectli.vely was found to be equal to 1.985, 
the tabulated value is about 1.77, so we conclude that the depth of the head 
character ~n T. zillii bears allomefuiic grow,th. 

2 - InterorbitaL width: 

Bartlett's test gave x2 = 28.6816 for deg;rees of freeson equal to 67, S12 = 
= 1.1012 and S22 = 3.376. Accordingly V2 = 3.066 for degrees of freedom 67, 17 
respectively. 

Table 1-a. Regression equations of the morphometric measurements to Tilapia zillii 
in Lake Qarun and Lake Manzalah. 

Morphometric 
measurements Lake Qarun Lake Manzalah 

Sn.L. Y = 0.1188 L -1.128 Y = 0.1318 L -1.308 
I. Y = 0.0176 L +1.952 Y = 0.0188 L +1.6708 
P.E. Y = 0.150 L +1.000 Y = 0.28 L -6.40 
I. O. Y = 0.100 L -2.000 Y = 0.0994 L -0.364 
H. L. Y = 0.263 L -0.750 Y = 0.2541 L +1.554 
Pd. L. Y = 0.278 • L +1.320 Y = 0.2935 L +o.990 
Pv.L. Y = 0.300 L +1.000 Y = 0.2847 L +3.518 
Pa.L. Y = 0.567 L +6.004 Y = 0.5253 L +5.782 
S.L. Y = 0.744 L +11.336 Y = 0.77'3 L +0.220 
D.H. Y = 0.311 L -4.666 Y = 0.4124 L -7.844 
D.B. Y = 0.350 L -7.000 Y = 0.3753 L -3.818 

Since the value of V2 is signli:fiicantly higher than its conresponding 
tabluated value (1.78) so we oan co111clude that the mode of growth of this 
morphometric character fun T. zillii is allornetriic. 

In order to linvestigate whether ,there is a dlifference in the mode of 
growth of T. zillii d.n the two completely different naitural enviironments, it 
was fouJ11d necessary .to proceed in the analysis of variamce for other morpho
metric charaoters, namely : 

1 - Snout length, 2 - Head length, 3 - depth of body uder the begin
ruing of the dorsal f:in as shown itn Table 1-b. 
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Table 1-b. Analysis of variance for the snout length, head length, depth of body 
under beginning of dorsal fin of T. zillii in Lake Manzalah. 

v2 v2 
Measu- (calcu- (Table 
rements S12 Si f1 f2 lated) value) 

3- Sn. L. 1.491 1.551 79,17 1,0402 1.75 Skaight Line relation, i. e. 
Linear growth 

4- H.L. 2.284 4.3588 79,17 1.900 1.75 Curvilinear relation; 
allometric growth 

5- D. B. 6.105 30.08 79,17 4.93 1.75 Curvilinear relation, 
allometric growth. 

B. Meristics 

1 - Analysis of variance of the number of gill rakers: 

Estimati0111 of the oommon vadarnce for the gill rakers of T. zillii in Lake 
Mainzalah showed tha<t: 

S12 = 1.463 

S22 = 2.488 

v2 1.7 

The calculated V2 (1.7) is slightly lower than the tabulated value (1.76) . 
It ii.s concluded that the relatiion between the number of gill rakers and total 
fish length lis llineair. 

Analysils for the "t" .test giave ,t = 3.85 for degrees of freedom 91. The 
tabula,ted t = 3.4, so we conclude thait the ·number of giill raker inarease with 
increase ~n fish length. 

2 - Number of vertebrae: 

Examination of 64 lilndividualLs of T. zillii in Lake Marnzalah showed a 
restrticted varlilartlion in the nwmber of v;erltebrae. Fiish wu.th 28 vertebrae con
stiituted 53.10/o of all filsh examilned wmle those havling 29 vertebrne consti
tuted 40.60/o. However there was a low percentage (6.3) of T. zillii with 27 
vertebrae. 

Te analysis of var1i'ance for this chairacter gave V2 = 0.3562, indtioo1Jing 
that the fish e:xiamtined showed a snmil.ler var!iatlion in the number of vertebrae 
than any other Tilapia species an the llaike. 

3 - Comparison based on the percentage of occurrence oj fin rays and 
spines: 

a - Dorsal fin: 

Examinailion of 98 T. zillii li<n Lake Manzalah showed that the range of 
varia1tfon iin the number of dorsal fan splines and rays i.s more restructed than 
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in any other Tilapia species in . the lake . . Concerning the number of donsal 
spwnes, 73.40/o of fish e~amined had 15 while 23.50/o had 17 and 3.1 °/o had 14. 

Regardiing the number of dorsal rays the mode was found to between 
11-12 in 91.90/o of the ftish studied, so M tis clear that the most common dorsal 
fin formula is XV+ 12, followed by XV+ 11 and XVI+ 11. 

b - Pectoral fin: 
Examina,tion of 87 T. zillii showed that 68.90/o of all fish examined had 

13 rays, 27.60/o had 14 ;ra,ys and 2.40/o and 1.20/o had 12 and 15 rays respecti
vely. 

c - Alnal fin: 
87 flish were examtlned for thiis character of whiich 89.50/o had the anal 

ftin formula UI + 9 whi[e 10.50/o had III + 8. 

d - Pelvic fon: 
The formula tin all specimens examined (515 fish) was I + 5. 

e - Leteral lline scales : 
The rnnge was 28-29 with a mode a,t 29, 4 scales between origin of the 

dorsal and laiteral line, and 5-6 between bases of pecitoral and pelv!ic firns. 

Morphometrtics and mer li sttics of T. zillii in L~ke Qai-u.1; 

A . Mor:phometrics 

I - Calcula1ling the Ianear regressio!Il equations of dtifferent morphometric 
body pr:oportiorus: 

Table 1 shows the corresponding regr-ession equatiions. As in Lake Man
zalah, the slope of the line represen;ting the snout length meaisurement has 
the lowest value wlrile tha1t representli111g the standard length measurements 
has the hiighest one. 

II - Biometric study based on determi1Illi111g the mode of growth: 

1 - Depth of Head: D. H . 

The data were analysed to deteI'IIIlline the var'tiimce between the lindlivtiduals 
of each length group. 81 2 for thliis .character was found to be equal to 3.895 
for the degree of freedom 36.. ·The. varliance of the dlifferent length groups 
along the lline li. e. S2

2 was found to be = 5.54 for degr,ees of freedom = 18. 
The common variance V2 therefore was calcu1art;ed to be = 1.42 while 1;he 
1Jabulated value was (1.9), ,accordiingly ii.t is concluded that the mode growth 
is Hnear. 

2 - Interorbitai width: I. O. 

In the .same way the data .representiing .. this biometric measurements 
with dfid'ferent body length were treated and the followling are the results : 

S12 0.621 

S22 = 0.7372 

v2 1.187 

f1 = 36 

f2 = l8 
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3 - The mode of growth of the snout length proved to be allometric 
in Lake Qarfin and linear in lake Manzalah. 

4 The mode of grnwth of the head length dn Lake Qadln is a linear 
one while that iim Lake Manzalah is allometiric. 

5 - The depth of the body under the :begirurl111g of the dorsal fin showed 
a Linea[' mode of growth in Lake Qarfin and allometiiic in Lake 
Man:mlah. 

Table 2. A verage values of different body proportlions as percentage of total fish 
length, head length and interorbital with of Tilapia zillii in both Lake 
Manzalah and Lake Qar(m. 

Lakes Sn.L R Di.E I . O H.L PD. L PV. L PA. L . T.P D . B D.H 

Ratio 0.110 0.035 0,058 0.092 0.258 0.304 0.316 0.578 0.211 0.331 0.279 

Ma nzala h 0/o t otal 

fish l ength 11.00 3.450 5.760 9.200 25.78 30.40 31.60 57.80 21.10 33,14 27.90 

Ratio 0.110 0.355 0.051 0.079 0.243 0.280 0.302 0.586 0.197 0.290 0.262 
Qarfin O/o tota l 

fish length 11.07 3.55 5.06 7.88 24.33 27.98 30.22 58.57 19.66 28.98 26.24 

Manzala h Ratio 0.428 0.233 0.358 1.289 1.063 

'io H ead length 42.80 22.30 35.00 128.9 108.3 

Qa rfin Ratio 0.436 0.209 0.323 1.189 1.077 
0/o H ead length 43.62 20.91 32.27 118.30 107.7 

Man zala h Ratio 1.201 

O/o Inte rorbital 120.l 

Qarfin Ratio 1.366 

O/o Interorbital 136,6 

Table 3. Compa-r ison of the mode of growth of different morphometric characters of 
Tilapia zillii in Lake Manzahal and Lake Qarun. 

Tilapia ziliii in Lake Manzalah Ttlapia ztllii in Lake Qarfin 

V2 V2 
s,• Sr' ft, f2 V2 table Modeof s,• s,• ft, f2 V2 table Mode of 

value growth value growth 

D. H. 13.041 25.89 79,16 1.985 1.75 Allometric 3.895 5.54 26.18 1.4 1.9 Llnear 

I. o 1.101 3.376 67,17 3.066 1.77 Allometric 0.621 0.737 36,18 1.187 1.9 Linear 

sn. L 1.491 1.551 79,17 1.040 1.73 Llnear 0.693 1.528 36,18 2.205 1.9 Allometric 

H.L 2.294 4.358 79,17 1.900 1. 75 Allometrlc 3.368 2.523 36,18 0.749 1.9 Linear 

D.B 6.105 30.08 79,16 4.930 1.75 Allometric 6.056 5.486 36,18 0.906 1.9 Linear 
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The tabulated value = 1.90, and accordiingly the mode of growth of this 
character [n Lake Qariin iis linear. 

3 - Snout length measurement: Sn. L. 

The treatment of the data gave the fallowing estiimates of the dti.fferent 
analyses considered: 

0.6933 

2.2049 

v2 2.2049 

The: ,aajl.culated V2 value li.s 2.2049 and the tabulated on~ is (1.90), the 
relatiornship between snol..lit length amd total body lerngth of T. zillii in Lake 
Qanln is cul'V'ilinear i. e. thls charracter bea,rs aHometric growth. 

4 - Length of head: H. L. 

The faurth character to be treaited fis the head length measu['menus wlth 
the total body length, the fallowling are the reisutls: 

3.368 

2.523 

0.749 

36 

18 

As V2 vaJue i:n the table = 1.9 therefore we conclude that this relationship 
is a stnaight line. 

5 - Depth of body under the beginning of the dorsal fin: D. B. 

Thls biometric measuremenit hs the last character chosen to lbe treated. 
The re3ul,ts of the statistfical es.tuunattions show that: 

6.056 

5.486 

0.906 

As the value of the calculated V2 ils lower than the corresponding tabula
ted va,lue so we conclude that the relrutlion hs a s:traight Une. 

When comparing the iresults of the above staitistiical treatmenus in the 
saline Lake Quriin, with the correisponddng mode of g.rowth far the same 
species in the brackilsh water Lake Manzalah whlich are recorded lin Table 3, 
the followt1ng are the l'esults : 

1 - The mode of growth far rthe depth of head w.tth respeat to the 
total fish lengtih iiS linear for T. zillii in Lake Qarun and allometric 
in Lake Manzalah. 

2 - The intero~J:ntal diistaince showed a linear mode of growth lin Lake 
Qariin and-curvfi.linear-allometric one [n Lake Manzalah. 
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B. Mertlstic.s 

1 - Number of gill rakers: The number of rakers was counted in 57 
fish and all were found to have 12 gtill r-akers, a. e. the fish had a constant 
number of gill rakers in Lake Qa:rfin while in Lake Manzalah it showed a 
linear relafuorushiip betweein the number of gill riakers and total length with:in 
the length range studJed. 

2 - Number of vertebrae: The variaition in the !Ilumber of vertebrae 
was based on the study of 62 fish. The analysis of vair\iance of thlis character 
was found to be V2 = 0.1957. Comparing thds value with that of T. zillii in 
Lake Mianzalah, V2 = 0.3562, it is clearly shown that the var'iatii.on in the 
number of Vla!l.'tebrae be.tween iindiividual fish of T. zillii in Lake Qairfin il5 
corusiderably smallor than those fitn Laike Manzalah. • 

3 - Comparison based on the percentage of occurrence of fin spines 
and rays: 

a) Dorsal fin: 56 spedimens were examlined. The number of dorsal spines 
was found to be XV i!n 67.90/o of the total fiish eX1amined and XVI in 32.10/o. 
Sii.mi.lar to T. zillii in Lake Manzalah the h!ighe<,,t percentage of fish in Lake 
Qarfin have XV sptiines. 

Dealing with the range of variiiartion in ,the number dorsal fin r-ays, it was 
found to be 11-13 Jn 98.20/o of specimens. The results show that the percen
tage occult'rence of 11, 12 & 13 soft fin rays of thds species in Lake Garfin in 
nearly ,the same. In Lake Manzalah fish which have 12 so.ft ray.s dominate 
and consit:iitute 62.80/o of all fish examined. 

lt 1s co,ncluded that the doirsru fin formulae fo:r Tilapia zillii in Lake 
Qar-On js XVI + 13 and occull'S ii.111 30.40/o of the to,':al fish examined, and 
XV + 12 lin 23.20/o, and XVI + 11 and XVI + 12 in 17.8 and 10.70/o of all 
fish exam~ned. 

b) - Pectoral: Ex:aminafilon of 57 :fiish sho,wed that 73.6°/o of all fish 
examined have 14 fin rays, 24.60/o have 13 fin mys and 1.8°/o have 15 rays. 

In Lake Ma,nzalah however the hliighest percentage of T. zillii examined 
(16.90/o) have 13 soft rays, whfile those whiich had 14 flin rays were only 27.60/o. 
It is concluded that the dl()lmin.ant numbeir of soft rays ii.n the dorsal fin T. 
zillii lin both the two la:kes varies within the ltimit of one fin ray. 

c) - Anal fin: 84 fish were examined, as in T. zillii in Lake Manzalah the 
anal fin formula III + 9 dominates and cons:ti.tutel5 94.00/o of the total fish 
exa.mined. 

d) - Pelvic fin: The formula in all specimens examined (84 ffush) is 
(I + 5), it i.s slirniilar to tha,t for T. zillii in Lake Manzalah. 

e) - Lateral line scales (82-29) with mode at 29, 4 between ongm of 
dorsal and lateral ldines, 5-6 between bases of ,the pectoral and pelvic fins. 

f) - Proportions as percent total length: The average values a1re shown 
in T,able 2 as snout length 11.07, eye diameter 5.06, eye iris 3.35, interolI"bital 
wt.idth 7.88, head length 24.33, predornal length 27.98, prepelvk lengith 30.22, 
preanal length 58.57, taiil fan length 19.66, depth of head 26.24. depth under 
the begiinning of dorsal fin 28.98. 
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g) - Proportion as O/o length of head: The aveTage values are given in 
Table 2 as snout length 43.62, diaimeter of eye 20.91, interorbital width 32.27, 
depth of head 107.67, depth o.f body under the beg!.rrming of dorsal fin 118.90. 

h) - It was found that the piropor,tions of snout length as percent of 
interorbital width = 136.62. 

C o m p a r a ti v e s t u d y o f t h e r at ti, o ns o f d ii f f e r e n t b o d y p r o
p at ion s o f T. z i l li i i n b o t h 1 a k e Mana 1 ah a n d 1 a k e Q a r il n 
w i t h r e s p e c t t o e li t h e r t o t a 1 f i s h 1 e n g t h, h e a d 1 e n g t h 

or intero1rbHal width: 

This study oa,n be c1assiflied and summairised into: 

A - The consistent retions: they are given in the order of consistency 
as follows: 

D. 
1. 

T. 

PD. 
2. 

T. 

H. 
3. 

T. 

D. 
4. 

H. 

I. 
5. 

H. 

Sn. 
6. 

I. 

I. 
7. 

T. 

Sn. 
8. 

T. 

B. 

L. 

L. 

L. 

L. 

L. 

B. 

L. 

o. 

L. 

L. 

O. 

O. 

L. 

L. 

L. 

greaiter in Lake Manzalah, tends to lincrease wi,th fish length • 
in both lakes - F1ig. 2. 

moreor less unchanged with increase i111 fish leng,th with 
greater values in Lake ManmJah. Fli.g. 2. 

Qu!ite consistent between fish nn both l,akes. In Mainzalah the 
rates deareases lin flilsh up to 11 om, then became constant. In 
Qariln it increases in fiish up to 12 cm then became constant. 
Values grreater in Lake man7.a.lloo. Fli.g. 2. 

Greater in Lake Manz;alah than Qarfin-i111creasing in length 
im both lakes - Fli.g. 3. 

Higher in Lake Manza.Jah than QarO.n, Frl.g. 3. 

Grea,ter in Lake Qari1n than Manzalah Fdg. 4. 

Greater lin Lake Manzalah than Qadln, lin the latter lake :the 
ra1fro increases in fish up to 12 om then becomes constant. 
This tils not observed in Lake Manzalah. Fig. 5. 

The least consistent J.iatio. Difference beiing greater far fish 
ltn Lake Mainzalah than Qar-0.n. 

B - Partially consistent ratios : 
These are only cormtilstentiin cenbalin lengh ranges : 

P. V. L. Only cansistent tili 13 cm long baing gireater tim :fiish for Lake 
1. ---- Manzalah. In falshes larger than 14 cm the ratJio ilS nonconsi-

T. L. stent. Fig. 6. 
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A.-C.on1itr.-nt ratios 
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Fig. 2. Biometric diffe-rences between 
T. z. in L. Manzalah and L. 
Qart1n. 

Fig. 3. Biometric differences between 
T. z. in L. Manzalah and L. 
Qart1n. 

2. 

3. 

4. 

T.\ F. 

T. L. 

D. H. 

T. L. 

DI-I. 

T. L. 

Consistent for fish 5-10 cm, bei111g greater li.n Lake Manzalah, 
in fushes longer thlID 10 cm, the ratio i.s non co111:s.istent. 
Fig. 6. 

ConsJsten.t for 5-8 and 18-24 cm beli111g greater in Lake 
Manzialah. Frorn 9-17 om the ratio is conconsistent. Flig. 7. 

Higher d.n Lake manzalah. Only consiistent in length ramges 
10-16 and 20-23. Flig. 7. 

N on coisistent ratios: these čl!re given in F1igs. 8. and 9. 
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~OMPARACIJA MORFOMETRIJSKIH I .MERISTICfilH KARAKTERISTIKA 
TILAPIA ZILLII IZ DVA EKOLOŠKI RAZLICITA JEZERA 

Nabila F. Bishara 

Institute of Oceanography and Fisheries, Alexandria, Egypt 

KRATKISADR2AJ 

U radu se iznosi komparativni pregled morfometrijskih i merističkih 
karakteristika ribe Tilapia zillii i.z jezera Manzalah i Qarun (Egipat). 

Jezero Manzalah je brakično. Smješteno je uz sjeverno-mediteransku 
obalu Egipta. Slanost jezera varira između 1 i 10 g/kg. S druge strane jezero 
Qan1n je potpuno 1kopneno i relativno plitko. Zbog prekomjerne evaiporacije 
slanost ovog jezera postepeno raste i sada iznosi 30 ,g/kg. 
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Za sve mjerene morfometrijske karaktere izračunavana je regresija od
vojeno za svako jezero, a rezultati su interpretirani u smislu modaliteta rasta. 

U pogledu variranja brnja škržnih nastavaka dobivene su slijedeće vri
jednosti: 

- Jezero Manzalah : S1
2 = 1,463; S2

2 = 2,488; V2 = 1,7. S obzirom na LT 
(totalna dužina tijela) ovaj karakter pokazuje linearni odnos. 

- Jezero Qarun : ribe imaju konstantan broj škržnih nastavaka s obzi
rom na LT. 

U pogledu br,oja kralješaka dobiveni su sliJedeći rezultati: jezero M:an"'. 
zalah - v2 = 0,3562; jezer,o Qarun - V2 = 0,1957, tj. variranje u broju kra.: 
lješaka kod riba u j,ezeru Qarun je značajno mainde nego u jezeru Manzalah: 

Varijaciono--statisti'čke vrijednosti za pojedine morfometrijske karaktere 
i njihov modus rasta za ova jeze'ra.su: 

Morfometrijskii 
karakiter 

Qariin 

Visinaglav~--·---t895 
lnteroribi.talno rast. 0.621 
Dužina gubice 0.6933 
Dužina glave 3.l68 

• Visina tijela 
ispod dorzalne peraje .6.056 

!Mam.zalaih 
Moiifometni,jlS!ki 
karakter S12 

v~sina glave 13.041· 
Interorbitaino ·ralSt. lil0l2 
Dužina g,uibi•ce 1.491 
Dužina iglave ,2.1284 
Vislina tijela 

• ispod dotza1Jne ,peraje 6,105 

Formule peraja su: 

modus 
ral.Sita 

5.54 - i:42 - • alometri<jsk1i 
0.7•37 1.187 alometI°'i'js>lci 
2,204 
,2.5,23 

5.486 

Si 

25.89 
3.376 
1.551 
4:l58 

30.08 

2.2049 
0.749 

• 0.906 

v2 

1.985 
3.068 ·. 
1.0402 
1.900 

4.93 · 

linearan 
alometri,jski 

al'ometrijsltj . . 

modus 
rasta 

linearam 
li111eairam 
alometrijski ' • 
·li111eaa:am 

Ii111eaa:am \ ,'i, 

- Jezero Manzalah - D: xv+12/xv+u; P: 13/14; A: III+9; V: 1+5. 
- Jezero Qarun - D: XVI+l3/XV+12; P; 14/13; A: IU+9; V: 1+5. 

Ko~arativni ,odnosi različitih tjelesmih dimenzija T. zillii s obzirom na 
totalnu dužinu tijela (LT), dužinu ~lave ili interorbttalno rastojanje ,s,u: 

- Preorbitalno · rastojanje/LT ~ ,odnos nepromijenjen s obzirom ,na du-
žinu ribe; veće vrijednosti u jezeru Manzalah. ~ 

- :Dužina glave/LT - odnos ,potpuno skladan u oba jezera, vrijednosti 
veće u jezeru Manzalah. 
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Visina tijela/dužina glave, visina tijela/LT, interorbi,talno rastojanje/du
žine glave, interorbitalno rast./LT i dužina .glave/LT - sve veće u jezeru 
Manzalah. 

- Dužina gubice/interorbitalno rast. - veće vrijednosti u jezeru Qanln. 

- Dužina V /LT - skladan samo do 13 cm dužine, veće vdijednootii u 
jezeru Manzalah. 

- Dužina repne ,p./LT - skladan samo kod ri,ba od 5-10 cm, veći u 
jezeru Manzalah. 

- Dijametar oka/LT - skladan samo kod dužins'kih razreda 10-16 i 
20-30 cm, vrijednosti veće u jezeru Manzalah. 




