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HH DIOMETRIC STUDIES N SARDINELLA

Pre-orhital diztance (Pr.00). from the tip of the anout to the anterior margin
of the eye,

Body depth (B.IN), the vertical distzncs hetween the dorsal and venteal
profiles of the hody, measared st the bmadest part of the hody.

All the preceding messuremerts were taken for 474 fsh of 8. maderensis
rangmg in [ength belween 65 and 284 mn, end 463 fish of 8. aunta ranging io
length between 45 and 224 mm. The ratio of each of the previous measurements
tu the standard length were made for every single fish and then the average for
each oentimeter length group is caloolated.  The aveiape for all length gronps
wits &lan obtamed.

24 —Mleristic characters 3

For the study of the meristic chinracters of these two species, date were obtai-
ned on the following :

(@) number of gill rakers;
(k) number of vertebroe |
(¢} number of rays in the different fins.

The nuombser of fin rays m the dorsal, anal, pectoral acd ventrn]l fine were
counted with the naked eve. For A wiaderensis, the number of rays were counted
in the doreal and anal fins of 180 fish ; while in the pectorals and ventrals, 104 and
42 fgh were respectively considered.  For 8. apeifo, the fin rave in the dorsal and
anal fins of 223 fish were counted, while rays of the peetorals and ventmls of only
49 fish were recorded.

The fsh after that was dissected to know 112 sex, state of gonad maturity
and to count the number of gill-rekees.  The number of gill-rakers on the lower
port of the fiest gill arch from the lefs side in 132 fish 8. mederenss ranging in
iength between 50 and 270 mm were recorded. The same was done on 169 fish
of &, aurifa ronging in length between 60 and 210 mm. These connts were then
eonailered for esch centimeter length geoups within the length range studied.

After that, the fish wes then immersed in boling water for few mmutes to
retiipve the Besh in order Lo revesl the vertebosd oolomn for vertebral count.
As far w2 vertebral counk s concerned, dato were obtnined from 594 fish, 8.
maderenns, ranging in length between 70 and 270 mm, and 508 fish, & oowrit,
ringing m length between 40 sud 230 mm

RESULTS

Systematic position, synonyms and dizgnostic features of 8. maoder-
enss and 5, awrils

It 18 essencial to give notes on (he systemstio position, synonyms &nd
diagnostic featores of the two species considered ag intmduction to the biometiio
studies done on them,
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Claazgficalion and Spmonyms :
Buperclass Piaccs
Closs  Chatencfithyres
Bubelazs  dstmopterygit
Buperorder  Teleaste:
Order  Clupeiformes
Eoaborder  Clupeisided
Family Clupeidae
Genue  Savidinella
Bpociea  madersnme . 0. . . .. vor s ow (W)
awndn 5 i » WS efanesd (h)

—_—— - .

{a)} Valid scientific name ;

8. maderensis 15 eonsidered to be the comrect specifie name, Teing the oldest
amnng the synonyis.

Synoyms ;
(Mupea maderoaviz Lewa, 1838 (Madeira)
Sondimelln groncgers Videnciennes, 1847 (Egvpt)
Alrwesa el Voleneiennes, 847 [Sencoal)
Serdanella eln Cow, & Val

Sgrdimeila comeronensis Regan, 1917 (Cameron).

Iapgnosis §
Dn17-21; A OT-22, P, 14-17; . 8; L.Tr 40 - 60; L.trr, 9- 13,

Depth of Bdy 2.9 - 4.1, leagth of head 3.4 - 4.8 ; predorsal distance 2.1 -
B.6; preventral detapes 1.8-2.2; preannl dsdance 1,1 - 1.0 from oririn of
pectoral to origin of anal 3.3 - 4.5 ;all wn standard lempth.

Length of snout 3.2 - 4.2 ; eye-dinmeter 3.1 - 4.5 ; intar-orbatal width 3.8 -
.8 length of wpper jaw 2.1 - 3.0 ; lespth of base of dorsal fin 1.5 - 2.2 ; beight
of dorsal fin 1.3 - 2.2 ; length of anal here1.2-1.6; length of pectoral fin 1.2 -
1.8 ; length of vendral fin 2.1 - 2.9; depth of candal pogu:u;l!: 2.0-3.0; allin
length of head.

Ventral sontes moderately pointed | their nomber 18-20 4- 13-15 {total
number $1-3). Nonber of gill rakers 70-166 on the lower arch of specimens

lacger than G0 mm i standand length, Their number increases with the size of
the fish.
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A deep body, despost of dorsal orign, leterally strongly eompressed.  Length
of heed considerably lesz than greatest depth. Dismeter of eye a3 long as or
alightly lenger than =eout.  Sealen eyeloid, pefuiatod on their postarior vdge.
Kach ventral fin ountsine eight ryw

[B] Valid scieniific nume :

The most rormmonly weed scientific name i3 Sordinells aurfa Valensiannes.

A few ichthyolopsts (Fowler 1941) vee the appacently oldest name Serdinelle
nileeny Rafinesgne,

Synomyuss !
(Nupens. allocts Rafineaqoe, 1810 (Sicily).
Engrouby desmorest Ruge, 1826 (Niee).
Chepea aiera-eitlale Swainson, 1839 {(Palermo),
Sardinella aurie :
Valesiernws, 1B4T (Gulf of Movee).
Pellegrin, 191 (Weut Affrien).
Begonn, 1917 [exsmoncd spocomens from Brezil, TTEA, West Afnica
the Mediterropean, the Dido-Avetrslion Archipeiago, China and
Japan)
Savdinelln encfiovin Valencienmes, 1847 (R de Janero],
Sordenella Teppsprne Bleekor, 1805 (Batayvia)
Sordinig peewdodivpacica Poey, 1861 (Cuba),
Clupee aundfa Gonter, 1568 {Meditemanean).
Clupea braslienziz Bteindachner, 1850 (Rio deJancmo).
sardinelln scias Anbpn, 1906 [Constanzal),
Clupen venvloss Steinitz, 1927 (Haifa),

Dngnasis :
D.16-20; A, 10<1%; P 16=18; ¥V, 9 LLr 43-61 ; Lir ri1-12,

Depth of body 3. $-6. 0; length of head 3.9-4 .6 ; distance from tip of snout
to dorzal origin 3.1-2.6 ; from &ip of oot to ventral origin 193,35 ; fom tip
of sront toanal origin 1.3-1.6 ; from orizin of peotora to origin of venteal &, f-4 .6;
from arigin of pectorsl bo avigin of anul 3,846 ; all in stondard length,

Length of snout 2. 7-4.2 ; eye diameter 2. 3-4 4 jinter-orbital width 3.7-4.8 ;
tength of upper jaw 2.2-2.9; length of base of dorsal fin | 8-2.0; height of
dorsal fin 1.6-1.9; length of anal base 1. 41,9 length of peotoral fin 1.4-1.9;
longth of ventzal fin 2.2-3.7 ; all in length of bead.
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Ventrel scutes sharply pointed ; in number 18-21 4 13-17 (total nuwmber
32-38). . Gill rakors long rl.m:f slender, densaly paclied, 160-170 on the lower wrah
of spocimens larger then ) wm in standard length.  The number veries with
the pize of the Bsb, and o specimens of 350 wm mayaeach 260 (Bossignol, 1965),

Delimitation of area of distribotien @

The eontinente] shelves of the tropienl and snlitropecal wolers are inhwhibad
by & maderensig and 8 owifa, The Intitudes constiluting its  distribuotion
& known Lo be within 300 ov 409 £o the North and Sonth.

The temparsturs ol the sea waler i probably the restricting factor governimg
their deatribution. The yesrly isotherm of the sea 182 C marks the limuts of the
digeribmtion of 8. mwsita {Fornestine, 1952),

B, wmudereiinis i@ however more loalised in its  distribution, The yearl
surface otherm which governs its distribution s probably not lower than EU"C?:

Many Inboratory experiments have been cartied ont on the effect of the change
in envimamental factors (portionlaely tomperature and salinity) npon the mor-
phological stroctures of fish. The charieters most affected in o fish are the so-
called ' monstee ebaracters ' whinly irelnde the numbers of vertebine, of fin
raye and spines and the Hke.  All these structures show varitions independent
of the osthers as slated by Sehmidl (1907}, Dunnovig (19532) and Teaniep (1924). Tt
bas heen fonnd that the water tamperature in which a fertilized fish egg passea

its embryonic development greatly inflvorces ike resuliieg vertabral nombers of
the katched larva, The effoct of onvicomenta] variation cn fin raye count take
place at o later stages after hatohing wod during the development of the lagval
fisl than in vertobrae, Oantitative ditfferences between these chatacters in s
gpecies of Ash from different areas might either be due to

{1} Tha rezoit of genetioal diferences (re. difforent varieties).

(2) Different environmeantal differeners operating on the progeny, genetically
the same, during the sarly develupmental stages,

Grégory {1922 pand b) attempted to determine species and moes by mewns
of the external features or what are ealld “Frofile types”, This conception is
criticiged by Oonrad (1938) ; Thompson (1843) and Kestaven (1850) on the hasia
that these profiles could change muneiderably with gex and apo.

The identification of reecs or speaies Ly mcins of the nmmedion] ratio between
the dimensions of two parts of the body (i indices) was folllowed by menn
workera, Hofer (1808) ; Jostzmarov (1822) ; Hebdi (1927); Hofman {1827) ; Dixeh
(1931) and Dottrens (1950) hsve worled the mdices Losed on these ratios in the
Carp, Tunny and Baa-trout, Kesteven (1900), obiected o this method ; he
prefers to express the different body dimensient by covelianes and regression
equation. He mentioned that the method of indices by rutio was more succeasfnl
for speotes.lile Sea-trout snd Carp than for msrine species as Herring and  Mulled,
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The identity of 8. maderensis and 8. gwrita mhabiting the Medilerrancan
wotors of Lgypt bascd on both ratio indices ard regression caleulotion i not
shpdied.  §0 i oitompted in thie study to fill thie gap and to compare the
resvlts with those feund on the same species in other areas.

A —Morphometric Characters

|, —Morphometric measurements of 5. seaderenses !
() fatio tmdioes :

For the stedy of mophometrie characters of 8. moaderensz twelve measure-
menin on the fish were obtoined to the nearest millimter sz alrendy stated in the
inrthods: The me: phametrie 1 dex of sach megsuremeut was calenlatcd for avery
fi-l n% & vurnesical estio between this messupiment ard the star dard longth.
Then the mean value of the 1atio for every centimeter gronp and For ell length
pminps wepe obtained, Al these 1at0  valoes for the different merphometric
moensutenenits are hown in Toakle (11, The valves ficm this table could be som-
maiisrd as follows .

Moplometric incdex | The ipdex range | The mdex moean
'T'L.l &L [.18 — 185 .23
L] LD 1.73- 1.82 [.TG
L | Pr.D T3 =244 3.0
L fFrA 1.18 = 1,20 1.14
2L [ Pri 1,38 = 1.48 1.34
5L | Pr.Y 2.07 - 3.2 £.12
HL ! nn 291 -3 32 304
Bl III H-I 397 — 4 .EBh 4
.1, (BT} 8 48 - 4,14 n 70
HL | IO 314 =414 3.29
HL | LO d.46 - 4.26 5.71

(b} Morphomelrio regrestions

The oheerved valves of six morphometric charscters viz; standard length,
pre-uval lerpgth, pre-ventsal lemgth, predoise]l lepgth, head  length  and
vTedumeter againet total length were plotted as ecattor disgrams i flgure (3).

The paints in all tases aggregate in distinetly straight lines ; consequently
the linenr regression formula
¥=an+hX
vas used to obtain the regression formula for esch morphometrie characters,
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In this aguoation ;
Y = the morphometric measarement in millimeoters.
X = the total length in millimeter.

& #nd b are constants which ean be determined usng the statistacal
method of least aquare in which.

it =i NEW—":E:{]__.{_IF.L_
NEIx-(Zx)F

where : N = the nomber of items in the sample.

In Tahle {2) showing the wean ohservid morphometeic measnroments ot
5 mn. length intervals are given. The respective equations ase caloplated from
the preceding equaticns ard sre presented in Table {3}, These regression equativns
were used to obtain the culeulatod mrssurements of the fore-mentioned. vharvacters.
The averige observed values and the caloulated values for thes messurements are
compared wm Table (4). In Figure (4) the strairht lives represent the ealoalated
valoes and the dots the average ones.  ‘Tho clese fitness of the mean abserved
values on the straight lines show that the regression equations exprossing stesight
lines are eortect and {bey best fit the mecphometaie chivneters in guestion,

TARLE 3. -REGHESSI0N EQUATION: OF THE DIFFEREHT MORFROMEVRIL
CHARACTELS RELATIVE TN TOTAL LENGTR IN 8. wmadsrengis

Morphplogeoal Choratctees Repression Fqustlon

Btandard length . . . . , ., JRL = 3.1387 4 0.7945 T.L

Preanal length . . . . . . . | PieA == 3.0897 4 05809 TL
Pre-ventral longth . . . . . . .| Pee¥V = 4.5816 4 0.3505 T.L
Pie-doesal length . ., . . . . [ PreDd = 4.8673 + 0.3186 T.L
Headd lepgth . . . . . ., . . HI = 6.7889 £ 0.1441 TL

Eve-Tnumeter

......... LD = 2.0510 + 0.0862 T.L
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2.— Morphometric mensurements of 5. aurlo ;
{n) RBateo fndicea -

For the study of the morphomefiic characters of 8. awsita, the previnusly
mentioned  eleven  mensurements cn the feh were obtamed to the nearesh
millimeter as alyeady stated in Chapter IT. Lakewise, the ratio indices, the wean
vahies of the mtio for each centimcter gronp and for all length groups were
obbmnedk.  All these values for the different morphometes messurements are
sbhown m Table (3], The valoes from this table could be sumpuirised as fullows .

|
Muorphometiic mdex | The dpdex range | Tho wder mean

T.L [ &L 1.13 — 1.4 | 1.20
8L/ PD 1.72 — 1.88 .84
8L [ Fr.D 2,15 — 2.47 | 9.3
8L [ PrA 1.11 — 1.15 1.14
aL | Pr.a 132 == .37 1. 54
SL ) PrV | L&Y — 217 | 2.06
8L /| BD 428 — 438 4.42
EL | HL G851 —d4 84 4,22
HL/ ED 3.856 — 4.06 1.9a
H.L [ Pr.O T 08 — 4.0% 4 a7
HL/ T.O 386 — 4:06 H" 1)

(b} Morphometrio regressions :

The observed values of six werphometrio chamagters viz: standard length,
pre-anal longth, prewentral length, pre-dorsal length, hesd length and eye-
disinetar against tolal length wore plotted ag scatter diagrams (g, 5. The
poirts in &l geses agpregete in distinot straight lines ; oonsequently lilewse,
the lincar regression formula : ¥ = n 4+ b, %, wes wsai to obtain che cegros<ion
formuola for each morphometrie character,

From Table (6} showing the mein obeerved morphometne weasurements,
the respective equatinons are ckloninted and presented m Tahle (7). These rogres-
gion equabions wore weed fo obtain the caloulnted measarements of the fore-
menlioned cliavacters. 'These sre gompared with avernged observed ones in
Talle (#). In Fig. (6] the straight lince cepresent the ealoulated values and the
idove the average ones.  The closs Rtaess of the nean obsorved valoes on the
straight Limey ahuw that the rq:grl_':s.!;inn oualinons expressing wieaighl limes are
eorrect and they best 1 the morphometrio charaetors in questaon,
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Tatal leegil |
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TLiL | BL/PLID | BLiPe.Dd HL.‘Ft..\IHLrFrA | ELJ'FI'.'I-"l BLIAL  BLME.D | HLJEIY | HL/Br.O

EIOup im e | =
<] r 1 o ¥ n P i r [

- | |.—

- |
i = B B Loh) DTy 1) dons 10 1.13
r— R T |.1l|
6 — 74, .| 13 LA8b 43 LT 1E L0 1F 1.13
W — B4 . .| o8 L8 sl L3 38 2wl %a] 1.3
8 — 94 .. 8 tas| 8 1e 8 e sl 14
o5 — o, .0 oIe| 120 of Lol oae 292|100 104
16 — 134 .. 28] L 93] v.eet 21 2.9 0 0L
118 — 194, ¢ MOf Lob| 1) 168 0] £.53 1ol 1.1e
1#8 — 13%. 1 1.8 1| LsH 1 @ 1 133
128 — i ..l 9] Lol gl Lel] v san 1) 1onaf
18 — 184, . 51 L2y 49| L.eE] apf 1.38) 48! 116
Va4 — 64, , .0 32| L1 200 L.BS| Ho| Z.38) 20! 114
i63 — 174 82 12t 4l Lasl ai] 297 41 L
178 — 184, .| 62 1.0 68l |85 54| 239 s | 14|
185 — 194, . .| 07 1L.30 0T L.8B| 07) 2.1} 67| 104
i95 — D04, . . 00 1.30( 65| 180 55| T.4I B .14
208 — 14, . . 28 1.2 23} LAy s sl w 1m
816 — 924 . | 4 Lm0 <l Isd| 4 w1l 41 1.8

| L. [ '
Total number . 403 ﬂa! |+u (Rt

o
Aw, Lodex 1 1.:-J| I..H’ 1.37 I.14
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21 1,960 21| 2.08) 2. 4000 20 4960 @) 3e0 ] 3.9 20 346
1o 138 0| 2.07] 1of 306 10) 4960 Q0 4.0 [-8.08 o] 412
I 137 1 e8| L3810 1] 488 0 450 1) 3.5 1| 4 B0
7138 Tleosl eldms 5| 448 WzoeE I Fae T30
8] 134 an) 07| 61 4.120 47 4.58 a|| 400 49 J.09) 48] ¢
i) 1.33] S0 Toodl 42 4,910 #0| 4.a4f 3 B.AT) Q0| D871 30 3.7
4l 1.36] 41| 2,10 62 428 A0 4460 82 305 4l e 40 4.0
BEL bda| G| Z.L0] 82 4.3l AB 440 €2 402 :u+| BT 6] 4,00
67 1.3 67 2,13 67 446 M| 4,43 0T) 300 6% D08, e0| 3.68
8 1.H A 9.1% B dondd HH'; .48 a5 3 RR !ﬂ-: 3.!13: | .87
26 1.34| 26 214 28 405 184 4.00f 28 a.ml oai a.1al 17| 387
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BIOMETRIC STUIMER ON ZARDINELLA

88 SARDIMELLA AURITA i
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L 1] HARDINELLA AURITA STANDARD LLCMGTH
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ELL oRL-BARTSAL LEMGTH
E
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L2
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i
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[ 0 &9 &0 w3 9% arp 1a% 1B 180 20 0 M0 FRO TEQ

ToO%AL LEMGTH W MALLIMETCAS

Fed. fi—"The mlatban Gobween Uhe lotal length aod the different
marphomilrly messurements for 5. surity



TABLE B.—CALODLATED MORPHOLOGICAL MEASUREMENT POR Sardinella aurite AFTER WESPECTIVE
HESIESRION BGUATION

]
Avnpdard Jength Fre,-Anal Pee-Venlral Pre-Diorsnl Heeil Lengib Eye dinmeter
Lengih groop in =
o - =) : ™ r
obe | calealated | ohs || culoalstad \ obe | calontated | obw | calcelsted | obs | calculsted | obs | caleulated
" - JI 1 | il i_ s
| || l | % ‘
il 43 428837 331 a1..f02 2531 22, 7RnY o0 20,1349 18] 13,7269 3. 3.49381
b4 47| 48 D407 35| X4 GROT 240 24 671022 ﬂﬂll 91,7439 | 14] 14,5184 R 1
ik 51| s1.0427 | a8 37.7ee | oo| a6.4687 | 23] 29.3529 | 14] 15,2999 !\ 5 R
i 66| 651447 | 42( 40,8077 | 28| 985.3069 | 36/ 24.9819 | 15 16.0864 | 4 3 AT4]
0 68| HU 26T 4&1 43 8862 | 99| 30.187 | 26| 28.6009 | 16 16.872% | 4] 4.088]
0 G64) G3.34EY 480 469047 | A2 31,9882 | 28] 4251213 O il 4 43881
&0 67 A7 45807 01 B, 0452 A3 33 8447 apl 99, B%E9 | 18] 124458 4 4 Bl
&5 ' 71| TL.E62F | B3] 56,1317 | 38) 35.6912 | 18] 91.4670 | 19] 1933N 4[ ¢. 7221
o0 77| 75.6547 | 68| 66,2002 | 38| 37.5877 | 481 #3.0768 ( 21} 20,0188 | & 4.9M1
a5 | a1l 79.7567 | 86| 50.2787 | 30| 30.3849 | 24| 346060 | 31| 208084 | & 61461
100 B4 BALBGET A2 62 3hT2 42 £1.2307 36 36,3140 22 21.5079 'Ell L
145 25 BT.0607 | &6 65.4357 | 43) 45,0772 | 38| 07.0330 | 23 32378 6 B.07T01
110 92l 00 0427 | 65, 68.56142 | 45 44,9233 | 39| 29.5529 | 23| 23.1640 | 6 57831
|10 86 06 1647 '.I'iii 115027 | 47 46702 | 41 d1.1719 | 24) 239614 | 6 5.8941
180 wl 100.2667 | 72 T4.6712 | 48 486167 | 42 42,7900 | 26 24.7379 | 6 6.3061
145 108} 104 3687 | 7o 777497 | 52 BO.4632 | 45 4 0ol | 47 DRE.A244 ! B 64181
141 T 116 6747 Eo| BG_OBE52 | 6R] 060027 A 49, 9669 | agl 27 8H34 ‘ g T.08d1
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1:14)
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1T
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2:11)
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10
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200
ni
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2th
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120, 7TRT
124 5787
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s
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The results of the vertabeal count on the fishes ponzidared ware wa followsy @

TABLE 0. —Gful-BAsgER cousTs Op 8. maderenng

Bined perl
Toral | [ Mo, af M, of pill Standnnd
m:_m:'ul::m : ::E:h' Ec:u: D_Im;:rurfi d:-"nntuilnu
] 43 1 46, () -
Hi 67 1 7.0 -
ik 3 11 0= 36 s 3 832
110 | 15 104 46 + b0 140
120 08 15 1033 == 5. 302
130 T [ Ei] 112 8( =+ B.078
£ LI 114 (i 114 .87 “ 0.331
150 122 16 120, B0 == 0,334
180 130 10 120,80 + 4983
170 135& 3 13 3% +11 .54
20 162 1 132,00 —-
2140 170 4 117.325 + 0,104
220 178 o 115,33 = 1.164
230 134 fi 124,00 + 11580
B40 194 4 118,25 ==12.260
260 202 11 121.56 =100, THD
2 10 2 12850 = 2.131
132
MNumber of vortebres Frequency
44 &Y
46 467
17 Lt

e e

Tutal . G94
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The average vertebral count was caloulatd to be 45.931 and the variance
equals to 0.2138 and stondard deviation equals to £0 4624

Theze findings are compared with those on the same species a8 recorded by
Ben-Tuvie (190} in Polettine ;: by Rossignel (1956) in JPﬂ-int.ﬁ-—'.l:'m:ju.- and by
Marchal {19064) in Ivory coast. El-Maghraby (1960} E:n.-:- thee vertahral count of
712 fish from Alxandrin. His data wos reconsidered to find the average, the
viarinnes and the standsrd deviafion to facilibabe compamson,

Table (10} ineludes the results of those different anthors. 1t i clear bthat,
exoept for the slight varetion i the range of vertebrol soants, the average
wos found. B0 be pestly the same.

3. Fin vay counts:

The results of fin ray counts on the fishes consrdered were az follows :

[hoeand Fin | Anal Fan
Friqusnry | Ho, of rays i Froguensy Mo, of raye
J5 T ‘ 3 16
111 18 48 IT
ai 1% 88 1a
a5 £
_ e e 2y

Total , . . 180 | 150

TABLE 10 —Numerr or VERTEBRAR 0F 5. moderensis ACCORDING
T0 MFFEEBENT AUTHURE

i . A Ko, of | Rangeof | Average | Standard
Fipon wifiars Fieh count | of conoi | devisdion

i - ——

Palestine . . . .|Ben-Tuvia; }954 . . .| 631 (4% — 47| 4398 (4. 0.49
Fointe-Noire . . [Rossignol, 1955 . . . .| 1267 (44 — 48] 45.08 |4 0.44
Alexandrin . | [El-Maghraby, 1960, . .| 772 (46 — 47| 4500 (4 0.4234
Abidjan. . ., . . Marchal, 1964 154 |48 — 4T 45,970 04928

Alexandria . . . |Present work . . . o . 5094 |48 — 47| 45,881 ( 4 04625
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Pectoral Fis Venlral Fin
|

Frogusaicy Mo of rays Froguency do. ol rays

I 14 53 g8
AT 1]
il 16

Total . . . 104
B2

In table (11) are given the number of Bsb, range of ray vount in finsita
average, variance and stendard devintion for each fin considered,

TABLE 11, —Fiv-may cousTts oF 5 suderedsis

Fins R::I B::iur Awprags Yariance M"d

PRt dewiation

BB S .. . s |17 — 19| 1798 | o.sem |+ 0.s188

Amalfin . ... .| 180 [18—20| 1795 | 0698 |£ 083415

Pootoral fin . ., | 4 | M — 16| 15.83 | 0.2561 |* 0.50606
Venteal fin . . . . 53 & & — —

In 'ables {12 o, &, ¢ and d) our findings are compared with the resnlts of
phraby (19807 in front of Alexandria {after reconaidering them to get the
gn said standard deviation) and Ben-Tuvia (1960) from Palestine,

gill-raker counts of 129 fishes were obtained from fishea ranging from
[ yrom, fotal length (51 to 174 mm standard Jengid) and grouped into
lengll int.eﬁrah.
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TABLE 12 a.—IMRSAL FIN BAY O0OCNTS OF 8. wmuderensis

' I
Tegwon Kubhars Mo, of | Rangs of | Average Btapdard
finh Count | of Counl

duvlating

Rirypb: &z El-Maghrahy, 1960. .| 154 {15 — 19

Pulestine . . .

17209 £ 0. 75055

| Ben-Tuvie, 1960 — |1f — 11 =

[

Egyvpt . . . . .|Present work. . .

180 (17 — 19| 17.8%0|+ 0 GIRAR
|

TABLE IZ h—A®an iy BAY oOUNTs 0% 8, moderoeds

]
|
Raglon I e o, of | Range of | Averaze Suud.m.i
i finly Counk i Deawnd ilevinlion
Tgypt . . . .. El-Maghraby, 1960 _| 154 |16 — 20| 18.506 |= 0.7948
Palesbine o Ben-Tovia, 1960 — 17 — 28 — _
BEgvpt . . o .. Present work . . . | 180 |16 — 20| 17.9040 & 0 53415

TATBLE 12 ¢ —ProToRAL FIN RAY 0OUNTS 0F 8. madsrensis

¥ooof | Bangeof | Average Heandard
Teagion Sspors Fish | coust JL.; devintio
i
Lgypt . . . . .|El-Maghraby 180 :© _| 158 (13 — 17| 15.0756 | 0.79186

. Ben-Tuwvia, 1%l
Egypt . . . - . Present work . .

—~ J4—17

—

104 {14 — 167 15630 | O, 0606
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TABLE 124, —Yenrran Fi BAY cOUere aF 8, modersnsis

P ‘ futhars | | e

ST O TSE| A—
|

Beypt . . . . . . [El-Maghiaby 1860. . — 5
Palestine . . . . .|!H-E1]-Tt]'l-'ia 1060 = g8
EE:r‘ph-....le-.ennwurk.... 54 &
140 .
H‘[ famBIHELLE AUAITA ;,.___.-E",“
7o "'"f

PR \/ Il § paaid
P

i A pEranaik
- j_,_

=

=

i
-

HUMBER OF GILL BAKCRS
=
=]

LR

app

:I:D A ) * llu = abm  1po se&  iRD WA Wb EW Jep  TED
GPAMDERD LERGTH BN Wil MITERE

Fuo. 8.—The relation botween the standacd length nnd the nripl er :-Igill-n:l..,nrl Tov &, aurila
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Tt wiss found that the nanber of gill-eakers on the lower part of the first
pil azch of tho left side of the fish, vanes between T3-174 within the whale
Iength vange conzidered. The recorded gill-raker counts, s average and
standard deviation for eeah length group are given in Table (13). In Fig (&)
the average number of gill-rakers %ﬂ-l‘ the suceessive length groups were
plottol against the leng

2, Vertehral eownf

Coniting Lhe vertebrae was carried out on M8 Bsh,  The varienee and
the standard deviation were calotulated for the range of wvertebral ocount
recarded, The mesnlts of the verfobral count on the fishes considered wers

an follows ;

MNimher of vardslrsn Frogummnsy
4h 4
47 38
18 255
48 g
Tutal : DR

The nverage veriebral count was calonlated to be 470526 and the varianes
equals to 0.258%) and standard deviabion cguals to 0.5379,

In Table (14}, the results of vertebrul coont : s range, Average and
standard devistion are included for differeni. auﬂ}nrs in varions luealities,
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e r—

TABLE 13 —{i-gases couwxrs or 8, aurda

o= I B
6i) al I .40 | = 8 866
i 20 | 10 B, (M) = T2a
Bl 67 10 pe.o0 | = 4331
i % 10 115.80 | = 2.780
100 44 15 12418 | % 4307
110 43 1% 133.0% | = 7.362
130 Lo 7 135,71 | * 7.951
140 117 156 144 .67 =+ 1356
150 125 15 150,98 | & 0917
L0 134 15 55,37 | + o014
170 141 15 158.33 | * 10.300
180 149 15 | 167.058 * 10.920
190 158 1% 165.87 | = 6.218
200 166 15 178 T3 * 10.080
210 174 1 173.95 | = 11.600
189
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