




FIg. (2)
 
Th~ contInuous sclerites on the lateral sector (Al.
 

and discontinuous on the anterior sector (B}.
 

The microscopic examination of the collected scale samples of S. vulgaris 
revealed that the average number of spines (ctenii) had increased with 
increasing the fish length (Table 1). Scales being appeared in the mid body 
region possessed about similar average numbers of spines. Those covering 
the posterior body region showed less numbers. The number of such spines 
was to some extent correlated with the scale size. Small scales showed 
few spines (Fif. 3). When the scale measurements were considerably large 
the number of spines consequently increased (Fig. 4). Some few samples 
of scales possessed larger numbers of spines than the bigger ones. On the 
other hand a wide range of the number of spines even in the same region 
of scale collection was noted. • 

A linear relationship seemed to be existed between fish length and scale 
radius. The listed data (Table 1) were graphically represented in Fig. 5. 
Using the least squares method, three straight lines corresponding to the 
three measurements taken for the three different body regions were obtained. 
The tail region (posterior) showed the smallest values of scale measurements 

.and represented by the line fitted by the formula: 

L = 70.8701 + 95.73 S. 

The second line was fitted by the formula: 

L = 10.4208 + 112.32 S, 
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Fig. (3)
 
A scale of S. VUlgaris (160 IlIlI total lengtll).
 

with 8 Spines.
 

Fig. (4) 
A scale of S. vUlgaris 250 IlIlI total length) • 

WI t/1 lb SPIneS 
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FJ g. (5)
 
The relationship between scale radius (5). and total fish length (L)
 

in the anterior (1). mid (2) and posterior (3) body regions.
 

representing themeasuremert'(s taken for the scp.les laid on the most anterior 
region. Measurements of the largest scales removed from the mid region 
were fitted by the formula: 

L ::: -1.7965 + 112.5087 S. 

The three ;?itted lines revealed three different values of the intercept 
on the Y-axis. Such vaJl~es practi<::aliy determine the size at which the 
scalas INe."e laid down in their sockets or appeared as buds in the skin. The 
mosi: \;:3'h value wr.s ':'0.87 mm, dedu.ceG from the measurements of the 
scales laid down on the f.)osterior body region. The next value was 10.42 
mm and obtained from the line expr~~sjng the measurements of the scales 
ta.ken from the most anterior boe::;" ragion. Scales removed from the mid 
r~f,'ion showed an intercept on the Y-axis Ylith a negative sign of 1.79 mm. • 
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Total fish length mm. 

Fig. (6) 
The increase of scale rAdius (A). And scale widtn (B) witn 

increasing the fish length in the anterior (1). mid (Z) 
and posterior (3) body regions. 

Data represening the length and width of the scales taken from three 
different body regions (Table 1) were graphically represented in Fig. 6. 
Both measurements increased with the fish length. Scale measurements 
increased with the same proportion up to about 200 mm total fish length. 
Further increase ot fish size showed signifcant difference between scale 
length and scale width. Therefore the increase in tho scale dimensions 
111 lIot ~)l'uvortlol1uUy re"ular throuij'hout the life of n~h. 

11 WIIN IJIJvllllllll 1I11ll lilY 1III'I't1U1'411 III 1'11111 I""WIII WIlIt 1'\1"1111'11'", 1111 lilt lll'II"'" 
which :;howtlo lllcrdU~tHJ /I Ulll Utll' or ~dtll·IlI:l:;. Alluuul l'IIl~~ Wtll'tl CUII1lJltlicly 

undetectable. The increase in the average number of sclerites deposited 
on the scales with increasing fish length (Table 1) was represented in Fig. 
7. It was clear that the scales taken from the posterior region showed 
the least number ot sclerites. A fish measuring 140 mm in total length 
deposi ted an average number of 19 scleri tes. This number gradually 
illl'l'llll~Mt with IIWI'CJUlll" ur rl::ill Itlllij'th. It rt1uehtJ~ LIII UVUi'uI!tl IIf :17 :wll1/'ilml 

I'lll' /I I'lrlll o( ~nu 111111 lului hmij'lh. 'I'lin IIlIlPI'lo!' j'tll!lolI tllluwmi 1III'j,!t'I' IWIlIf1Tl 

l'Ullllllllll1~ 1(.l!'llur AlVUI'Ul{lj llUlllVU!' or Ildu!'lltll'l. 011 rCH.1l'1l1ll~ u totul (INII 
IlJlIgl.h of l-lO III ill, the IJ\O~t UII tol'l 01' llcul\l~ dllPO:iltod 011 t1v(Jru~o 4!5 
sclerites. Sclerit~s inc~eased to 43 at a total length of 250 mm. 
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The relationship between the average number of sclerites
 

and total ffsh length fn the anterior (I), mid (2)
 
and posterior (3) body regions.
 

206 



A comparatively large average number of sclerites was observed on 
the scales taken from the mid region of the fish body. A minimum average 
number (27 sclerites) was counted when the fish measured 140 mm and 
gradually incraesed to a maximum of 45 sclerites for 250 mm total length. 

The average numbers of sclerites formed in 1 mm of the scale width 
in the three different regions of the fish body are 'shown in Table 2. The 
mean numb·er of sclerites formed in 1 mm in the anterior region was 54.2 
+ 0.197, in the mid region, the mean number is 55 + 0.335 sclerites. On 
the other hand, the average number of sclerites in 1 mm of the scale width 
in ~he posterior body region was 62.9 2. 0.8. This means that the sclerites 
of the posterior region were thinner than those formed in the anterior 
or mid regions which were nearly of the same thickness. In addition, the 
distances between sclerites were the same for all the body regions 
throughout the life of fish. Sclerites were also homogeneously distributed • 
on both sides of the necleus, whereas the anterior part of the scale was I 

occuppied by longitudinal radii, in-between, the sclerites were discontinuous. 

The use of scales, as a preliminary step for the age determenation of 
S. vulgaris by using the specific number of scale's sclerites, otoliths were
 
thoroughly examined. The samples were found to be formed of three age
 
groups: Age group I, included fishes of 140, 150, 160 and 170 mm total
 
length. The second age group (age group II), included fishes of 170, 180,
 
190, 200, 210 and 220 mm total length. Age group III, included fishes of
 
220, 230, 240 and 250 mm total length (Table 3).
 

The average calculated length of fishes which completed one year of 
their life (age group 1) was 155 mm. They have an average number of 28.8 
sclerites on the ante..ior scales, 30.0 on the mid scales and 20.8 sclerites 
on the posterior ones. The minimum number of sclerites differed from 
25 in the anterior, to 2', in the mid, and 19 in the posterior body region 
of fishes of about 140 ml;\ total length. Maximum number of sclerites 
for fishes of 170 mm totallen~th were 31, 33 and 24 sclerites on the scales 
of anterior, mid and posterior body regions respectively. 

Age group II covered a wid range of fish lengths extem~ing from 170 
to 230 mm with an average len~th of 200 mm. The number ·jf sclerites 
on scales taken from the different bQdy regions were 35, 37 and 25 sclerites 
respectively. 

Minimum number of sclerites was counted from the scles of fishes of 
about 170 mm total length. They varied from 31 sclerites on the anterior 
l>cales, 34 on the mid to 25 ones on the posterior. Maximum number ~f 
sclerites was counted on the scales of fishes of 230 mm total length. Their 
number varied from 39 to 42 to 35 sclerites on the three different regions 
respectively. 

years old fishes covered four length groups viz. 220, 230, 240 
mm. The average calculated length of age group III was 235 mm. 
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• :"ft;~:: 
verage "number of sclerites deposited on the scales varied from 40.3 

to 42.5 to 35.5 according to location of scale (i.e. anter., mid. and pesterior 
regions). An overlap was obvious in the two lengths 220 and 230 mm, both 
might belong to age group II or age group III. 

Often the largest scales had more sclerites than t~e smaller ones. Few 
numbers of .small scales had more sclerites than the largest ones. 

Separation of the samples into three distinguished age groups (I, 11, and 
III) showed that the number of fishes belonging to each age group had 
th~ trend to be normally distributed. The frequency distribution of fish 
lengths and average number of sclerites are shown in table 3 and graphically 
represented in Figure 8. Peaks of hand fitted bell-shaped curves of the 
three different body regions could give the optimal number of sclerites 
representing each age group. 
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Fig. (8) 
The normal distribution of the three age groups ( AI, All, AlII 

of S. vulgaris and the corresponding optimal number of 
sclerites in the three body regions; 1 - posterior, 

2 - anterior and 3 - mid. 
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Although the onset of the scale formation is not similar in different parts, 
the formed sclerites are nearly similar in number through the length intervals 
from 140 to 250 mm, the fish added about 18 sclerites on the scales taken 
from different ,regions. Graham (1929) shows that the rhythm of sclerite 
formation is obviously not influenced by the size of the scales nOI" by tho.; 
length of the fish. 

Assuming" a constant rhythm of sclel'ite formation in all part" of the 
fish body, hence the lastest formed scales can never deposit numbers of 
sclerites equal to those deposited on the early formed ones. It could be 
concluded that the best scales for age determination of S. vulgaris are 
those with the highest numbers of sclerites as they are good representatives 
for fish growth and consequently for the fish age. 

The optimal number of sclerite for each age group could serve a good 
base for age determination of S. vulgaris. If we take into consideration 
the suitability of large scales for age determination, the mid body region 
is accordingly suitable for the scale collection. The mean number of sclerites 
formed on the largest scales of age group I is abont 30 sclerites with an 
amplitude.!. 3. Age group II was represented by a mean number of 37 sclerites 
with an amplitude .!. 3 sclerites. Age group III could be detected at a mean 
number of 42 sclerites with an amplitude.!. 3. 
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