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ARTICLE INFO ABSTRACT
Article History The present work was particularly designed to study the
Received:20 /1/2019  comparative anatomy of the skull of three different feeding Aves
Accepted:3/3/2019 species inhibiting in Egypt. This study demonstrates that both size and
shape are important components in the morphological differentiation of
Keywords: the skulls of carnivorous Kingfisher (Halcyon smyrnensis), insectivore
Kingfisher, Hoopoes (Upupa epops) and Omnivores Chicken (Gallus gallus
Hoopoes, domesticus) which clarify the relationship between size, shape of the
carnivorous, skull and the type of feeding behavior. This paper presents a
insectivore, Skull.  morphometric analysis of Kingfisher, Hoopoes and chicken skulls.
Analyses are performed using traditional analytic and morphometric
methods.

INTRODUCTION

All birds are adapted to their different environments with respect to food
resources. Reflecting their different life styles, birds have different feeding behavior,
with corresponding differences in the size and skull structure. The skeleton is
important to zoologists and paleontologists for phylogenetic and taxonomic reasons. It
is also important to veterinarians for economic reasons since skeletal disorders cause
financial loss to the poultry industry (Suzer et al., 2018). Birds possess one of the most
highly specialized skulls among the living vertebrates (Bahadir, 2002; Suzer et al.,
2018). The avian skull is structurally and functionally composed of the rostrum, the
orbits and the braincase (Morugan-Lobdn and Buscalioni, 2006). The most distinctive
feature of the avian skulls is that they have several shapes and variable dimensions
(Zusi, 1993). Various studies have been carried out on the avian skull morphology.
Some of these studies have been performed on different avian species, such as
penguins (Acosta, 2009;Acosta and Tambussi, 2006) skuas (Acosta et al., 2009) and
Tinamidae (Degrange and Picasso, 2010) and some of them have been fulfilled using
geometric morphometric methods (Acosta, 2009; Acosta and Tambussi, 2006;
Degrange and Picasso, 2010; Morugan-Lobon and Buscalioni, 2006). In another study,
the characteristics of the neurocranial shape variations of birds have been examined by
using the advanced graphical imaging method (Morugan-Lobon and Buscalioni, 2009).
The geometric, morphometric analysis on avian anatomy is rare (Degrange and
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Picasso, 2010) and its use in morphological studies of birds is not common (Morugan-
Lobdn and Buscalioni, 2006).

Morphometrics are any quantitative analysis of morphological form, size and/or
shape (Rohlf and Marcus, 1993; Webster and Sheets, 2010). There are three types of
morphometric analyses: 1, traditional morphometrics use linear measurements along
with multivariate statistics to compare shapes (Marcus, 1990; Webster and Sheets
2010), 2, geometric morphometric uses landmark configurations to summarize shape
variations, and, 3, morphometric analysis is frequently used in biology to describe
organisms (Gunduz et al., 2007).

Therefore, the aim of the study is to evaluate the measurements of the skulls of
Kingfisher, Hoopoes and Chicken to illustrate the adaptations of these species to their
feeding habitats.

MATERIALS AND METHODS

Animals:

A total of 30 Healthy adult alive specimens, 10 samples of White-throated
kingfishers have collected from their natural environments Nile delta; On the other
hand, 10 samples of Hoopoe were collected from Abu-Rawash district near Giza
governorate. While 10 samples of home chicken were collected from Egyptian
Aldeshnawy Farms Service Center. These specimens were trapped alive from the
previously mentioned areas. In the laboratory, the specimens were anesthetized with
chloroform.

The skulls of the specimens were prepared by maceration and then were left in the
sunlight to bleach; otherwise, some specimens were prepared by using NaOH (2-5%)
and then were placed in hydrogen peroxide for 24 hours. The photographs of the skull
were taken in various aspects to the skull under observation.

The skull measurement points were determined to identify the characteristics of
the anatomical structure of birds skulls according to Pearson, 1901; Schmitt, 1966;
Gusselkoo et al., 2001; Hall et al., 2009; Onar, 1999; Ino et al., 2008. and Singh et al.
2015. Specified measurement points were named according to Nomina Anatomica
Avium (NAA) (Baumell et al., 1993).

Statistical Analysis:

Statistical analyses were performed with statistical software SPSS (SPSS, Version
23.0; Chicago, IL). Data were tested for normality distribution and variance homogeneity
assumptions. Data were stated as meanzstandard error of the mean

RESULTS

Morphological Studies:

The present study describes the skull followed from the caudal (Occipital),
dorsal, lateral and ventral views, and data summarize at the Table (1).

The skull of Kingfishers (Halcyon smyrnensis):
Dorsal View (Fig 1a):

From the dorsal view according to the table numberl, the present study
measured and observed that the Jugal maximum distance (JMD) ranges between 26.3 —
28.1 mm with an average 27.33 +0.53 of the total length of the skull. Inter orbital
conscription (I0C) measures 9-10 mm (average 9.58+0.38). Nasal-hinge width (NHW)
attains 11-13.3 mm (average 12.45+0.71) of the skull length. Premaxillar processes
width (PMPW) measures 4.9-5.9 mm (average 5.52+0.32). Supraciliar process (SCP)
attains 7.6 — 9.6 % (average 8.54+0.73).
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Lateral View (Fig 1s):

From the lateral view, the skull length (SL) measured 89.7-94 mm (average
91.92+1.40). Bill (beak) length (BL) ranges between 60.7— 66.5 mm with an average
63.03+ 2.38 of the total length of the skull. Orbito quadrate process (OQP) measures
9.9-13.4 mm (average 11.54+1.19).

Ventral View (Fig 1c):

From the ventral view, Basi temporal width (BTW) were measure and attains
7.2— 9.1 mm (average 0.64+0.67) of the skull length width. Intra pterygoid distance
(IPD) measures 10.2-14 mm (average 12.194+1.08). Furthermore, Bill (beak) width
(BW) of Kingfishers (Halcyon smyrnensis) measures 16.1-18.8 mm (average
17.540.91).

Occipital View (Fig 1p):

From the occipital view, all four components of the occipital bones surrounded
the foramen magnum. A single occipital condyle is present at the posterior end of the
skull, Furthermore, Postorbital processes distance (POD) ranges were measured and
recorded between 21.9 — 23.1 mm with an average (22.77+0.56) of the total width of
the skull. Temporal width (TW) measures 16.7— 18 mm (average 17.49+0.49). Skull
width (SW) attains 20.6— 22.6 mm (average 21.81+0.61) of the skull length (SL). Skull
height (SH) measures 16.5-19.1 mm (averagel17.87+0.95). Foramen magnum height
(FMH) measures 3.8— 4.1 mm (average 3.894+0.09) of the total diameter of Foramen
magnum. Foramen magnum width (FMW) represents 4.1-4.9 mm (average 4.48+0.27)
of the total diameter of Foramen magnum.

Table (1): Summarize the morphometric characters skull of H. smyrnensis, Upupa

epops, and G. gallus. Mean+SD

No. | character H. smyrnensis Upupa epops G. gallus

1 JMD 27.33+0.53 17.7840.36 30.29 £ 2.44
2 10C 9.58+0.38 10.8+0.42 14.6+ 2.27

3 NHW 12.45+0.71 13.16+0.94 12.88+1.06
4 PMPW 5.52+0.32 2.6+0.23 2.42+0.31

5 SCP 8.54+0.73 6.04+0.23 1159+ 1.74
6 SL 91.92+1.40 83.27+3.05 68.37 £ 4.49
7 BL 63.03+2.38 60.57+1.65 31.99+4.49
8 OQP 11.54+1.19 6.62+0.41 11.29+0.85
9 BTW 8.41+0.67 6.47+0.64 13.11 +0.88
10 | IPD 12.19+1.08 12.68+0.77 18.76 +1.57
11 | BW 17.5+0.91 10.4241.12 11.36 +2.38
12 | POD 22.77+0.56 17.68+0.49 27.26 £2.11
13 | TW 17.49+0.49 16.3+0.32 22.24+1.91

14 | SW 21.81+0.61 16.89+0.47 22.54 £3.49
15 | SH 17.8740.95 14.88+0.17 22.17 £0.47
16 | FMH 3.894+0.09 3.94+0.25 6.41 £0.49

17 | FMW 4.48+0.27 4.51+0.27 7.46 £0.55

The skull of Hoopoe (Upupa epops):

Dorsal View (Fig 2a):

On the other hand, from the dorsal view according to the table numberl, the
present study measured and observed that the Jugal maximum distance of Upupa epops
ranges between 17.2 — 18.2 mm with an average 17.78+0.36 of the total length of the
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skull. Inter orbital conscription measures 10 — 11.4 mm (average 10.8+0.42). Nasal-
hinge width attains 11.6— 14.6 mm (average 13.16+0.94) of the skull length.
Premaxillar processes width measures 2.3 — 3.0 mm (average 2.6+0.23). Supraciliar
process attains 5.6 — 6.3 mm (average 6.04+0.23).

Lateral View (Fig 28):

From the lateral view, the present work recorded that, skull length measures 78
— 84.5 mm (average 83.27+3.05). Bill (beak) length ranges between 59.2 — 62.5 mm
with an average 60.57+1.65 of the total length of the skull. Orbito quadrate process
measures 6.0-7.2% (average 6.62+0.41). In addition to Bill (beak) width measured
9.1-11.5 mm (average 10.42+1.12).

Ventral View (Fig 2¢):

From the ventral view, the present data observed that Basi temporal width
attains 5.8— 7.1 mm (average 6.47+8.41) of the skull length width. Intra pterygoid
distance measures 11.9-14.3 mm (average 12.68+0.77).

Occipital View (Fig 2p):

From the occipital view, the Postorbital processes distance were ranged
between 17-18.4 with an average (17.68+0.49) of the total width of the skull. Temporal
width measures 15.8-16.9 (average 16.3+0.32). Skull width attains 61.2-17.9 (average
22.54 £3.49) of the skull length width. Skull height measures 14.5-15.2 (average 22.17
+0.47). Foramen magnum height measures 3.4— 4.3 (average 6.41 +0.49) of the total
diameter of Foramen magnum. Foramen magnum width represents 4.0— 4.9 (average
7.46 +0.55) of total diameter of Foramen magnum.

The skull of Chicken (Gallus gallus):
Dorsal View (Fig 3a):

From the dorsal view, the present study observed that the Jugal maximum
distance of Gallus gallus were ranged between 26.1-34.3 mm with an average 30.29 +
2.44 of the total length of the skull. Inter orbital conscription measures 11.9-18 mm
(average 14.6+ 2.27). Nasal-hinge width attains 11.2-14.4 mm (average 12.88 + 1.06)
of the skull length. Premaxillar processes width measures 2.0 — 2.9 mm (average 2.42
+ 0.31). Supraciliar process attains 9.3 — 13.2 mm (average 11.59 + 1.74).

Lateral View (Fig 3s):

From the lateral view, the present data recorded that the Skull length was
measured 64.9-73.7 mm (average 68.37 + 4.49). Bill (beak) length ranges between
28.2 — 36.1 mm with an average 31.99 + 4.49 of the total length of the skull. Orbito
quadrate process measures 10.3-11.9 mm (average 11.29 + 0.85).

Ventral View (Fig 3c):

From the ventral view, the present data observed that Basi temporal width
attains 12.1-14.5 mm (average 13.11 +0.88) of the skull length width. Intra pterygoid
distance measures 16.5-19.7 mm (average 18.76 +1.57).While Bill (beak) width of
Gallus gallus measures 9.1-16.9 mm (average 11.36 +£2.38).

Occipital View (Fig 3p):

From the occipital view, the Postorbital processes distance were ranged
between 26.5-31.3 with an average (27.26 £2.11) of the total width of the skull.
Temporal width measures 21.6-24 (average 22.24+1.91). Skull width attains 15.6.2-27
(average 22.54 +3.49) of the skull length width. Skull height measures 21.7-22.7
(average 22.17 +0.47). Foramen magnum height measures 5.9— 7.3 (average 6.41
+0.49) of the total diameter of Foramen magnum. Foramen magnum width represents
6.9— 8 (average 7.46 +0.55) of the total diameter of Foramen magnum.
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Fig. 1. Cranium of Halcyon smyrnensis. Description of distances measured for the
traditional morphometric analysis. A, dorsal view: B, lateral view, C, ventral
view: D, caudal view: Scale bar: 10mm
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Fig. 2: Cranium of Upupa epops. Description of distances measured for the traditional
morphometric analysis. A, dorsal view: B, lateral view, C, ventral view: D,
caudal view: Scale bar: 10mm
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Fig. 3: Cranium of Gallus gallus. Description of distances measured for the traditional
morphometric analysis. A, dorsal view: B, lateral view, C, ventral view: D,
caudal view: Scale bar: 10mm
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List of abbreviations

Abbreviations Definition
JMD Jugal maximum distance
10C Interorbital conscription
NHW Nasal-hinge width
PMPW Pre maxilla processes width
SCP Supra ciliar process
SL Skull length
BL Bill length
OQP Orbito quadrate process
BTW Basi temporal width
IPD Intra pterigoid distance
BW bill width
POD Postorbital processes distance
TW Temporal width
SW Skull width
SH Skull height
FMH Foramen magnum height
FMW Foramen magnum width

DISCUSSION

Morphometric Analysis:

According to the present results, the skull of Kingfisher, hoopoe and chicken
shows some somatic differences involving also skull morphometry differences among
this species for all Seventeen Characteristics (Table I). Morphometric analyses of avian
anatomy are rare, and studies relating anatomical variations to ecological variables are
even scarcer.

The species were studied here can be characterized and differentiated based on the
morphometric shape of their skulls. The basic features for discrimination are bill
length, length of the prenarial region, width and length of the neurocranium. Due to the
paucity of sexed material, it was not possible to differentiate males from females at the
intrageneric level. The major shape changes involve not only the bill (but the skull
taken as a whole (Fry et al., 1992; Slotow, 2000).

The analysis clearly separated the only available specimen of kingfisher from the
specimens of booth hoopoe and chicken, these three species live in different
environments, and there were differences between the mean skull shapes of halcyon,
hoopoe and chicken. In other words, these species are distinguishable at a taxonomic
level through an analysis of this kind. In the case of halcyon, hoopoe, and chicken the
cranial morphological differences may reflect differences in their diet.

The variation found in the osseous anatomy of these skull regions might be related
to the feeding mechanism, which is in turn linked to the degree of development of the
jaw muscles. However, since these anatomical variations occur both between the
halcyon and hoopoe, there are morpho-functional correlation seems to exist between
feeding habits and skull shape.

From the current results, it was revealed that, there are differences between three
species, the Jugal maximum distance of Kingfishers is larger than hoopoe and chicken,
and this differences may due to the type of feeding of three species, in addition, no
more different between halcyon and hoopoe species in inter orbital conscription (I0C)
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except in chicken the inter orbital conscription is bigger, but there are high differences
in the skull length of kingfisher appeared longer than skull length of hoopoe and
chicken to suitable of type feeding. This bird is well known for its versatile food and
feeding habits (Ali and Ripley 1983; Mukherjee, 1975).

Bill size reflected differences in the nature of the bird's diet (Huxley, 1942;
Lack, 1944; Kear, 1962; Grant, 1986; Smith, 1987).

The present data clearly have shown that culmen length is related to foraging
behavior in the Kkingfishers. Both Kingfisher and Hoopoe bill length were
approximately equaled, kingfisher usually dives into the water for their prey have the
longest bills and those that dig in the soil for earthworms. While hoopoe captures the
food by "gaping". During this operation, the bill is first kept closed then it is driven
into the ground. Later the bill is opened against the resistance of earth and the insect
food is captured (Rawal, 1968, Schutz, 2003). For gaping, if the bill is short the prey
will escape deeper into the soil.

Bill (beak) width of Kingfishers (Halcyon smyrnensis) is broader and pointed in
the anterior than beak width of the hoopoe and chicken, and this was suitable for
grasping and catch the prey, this result agrees with Forshaw, (1983) stated that, noted
that kingfishers had a laterally compressed, pointed bill which was suited for striking at
and grasping prey while the broader. Hoopoes are almost completely insectivorous and
use their long slender bill to probe into the ground for grubs and other invertebrates,
and these results are agreed with (Kristin, 2001) who stated, the common hoopoe
usually search for the prey on the ground but may sometimes make a short flight to
catch their prey to insert its long slender bill into the ground with the hope of finding
food, and then walking off in a different direction. In addition to the present results are
agreed with (Sargatal et al., 2001) stated that hoopoes are almost completely
insectivorous and use their long bill to probe into the ground for grubs and other
invertebrates.

On the other hand the present result noticed that, the skull hights and width of
chicken larger than the skull of both halcyon and hoopoe, and these differences may
duo to feeding behavior.

REFERENCES

Acosta Hospitaleche, C. and Tambussi, C. (2006). Skull morphometry of Pygoscelis
(Sphenisciformes): inter- and intraspecific variations. Polar Biol. 29, 728-734.

Acosta Hospitaleche, C. (2009). Variation in the cranial morphometry of the Magel-
lanic Penguin (Spheniscus magellanicus). Ornitol. Neotrop. 20, 19-26.

Acosta Hospitaleche, C.; Montalti, D. and Marti, L.J. (2009). Skeletal morphoanatomy
of the brown skua Stercorarius antarcticus lonnbergi and the south polar skua
Ster- corarius maccormicki. Polar Biol. 32, 759-774.

Ali, S. and Ripley, S.D. (1983). Compact Handbook of the Birds of India and Pakistan.
Oxford University Press, Bombay.

Bahadir, A. (2002). Osteologia. In. Dursun N (Ed.), Evcil Kuslarin Anatomisi. 1.
Baski, Medisan Yaynevi, Ankara, pp. 4-28.

Baumell, JJ.; Witmer LM.; Osteologia. In. Baumel JJ, Breazile JE, Evans HW, and
Van den Berge JC (Eds.), (1993). Handbook of Avian Anatomy: Nomina
Anatomica Avium. 2" Edition, Publications of the Nuttal Ornithological Club,
Cambridge, Massachusetts, pp. 45-132.

Brusaferro, A. and Insom, E. (2009). Morphometric analysis of the kingfisher cranium
(AVEYS) Italian Journal of Zoology, March 2009; 76(1), 53-63.



56 Fathy M. Elshaer

Degrange, F. J. and Picasso M. B. (2010) Geometric morphometrics of the skull of
Tinamidae (Aves, Palaeognathae) Zoology (Jena). 2010 Dec;113(6), 334-8. doi:
10.1016/j.z00l1.2010.07.003.

Forshaw, J. M. (1983) Kingfishers and related birch. Melbourne: Landsdowne.

Grant, P. R. (1986). Ecology and evolution of Darwin’.s.finches. Princeton: Princeton
Univ. Press.

Giindiiz, 1.; Jaarola, M.; Tez, C.; Yeniyurt, C.; Polly, P.D. and Searle, J. B. (2007).
Multigenic and morphometric differentiation of ground squirrels (Spermophilus,
Scuiridae, Rodentia) in Turkey, with a description of a new species. Molecular
phylogenetics and evolution, 43(3), 916-935.

Gussekloo, S\W.S.; Vosselman M.G. and Bout, R.G. (2001). Three-dimensional
kinematics of skeletal elements in avian prokinetic and rhynchokinetic skulls
determined by roentgen stereo-photogrammetry. J Exp Biol, 204:1735-1744.

Hall, M.1.; Iwaniuk, A.N. and Gutierrez-lbanez, C. (2009). Optic foramen morphology
and activity pattern in birds. Anat Rec, 292, 1827-1845.

Hoyo, J., Elliott, A.; Sargatal, J. (2001). Handbook of the Birds of the World Vol.6 -
Mousebirds to Hornbills. Lynx Edicions. Access 589 pp.

Huxley, J. S. (1942). Evolution: the modern .s.ynthe.si.s. London: Allen & Unwin.

Ino, Y.; Oka, T.; Nomura, K.; Watanabe, T.; Kawashima, S.; Amano, T.; Hayashi, Y.;
Okabe, A.; Uehara, Y. and Masuda, T. (2008). Breed differentiation among
Japanese native chickens by specific skull features determined by direct
measurements and computer vision techniques. Br Poult Sci. 49,273-281.

Kedr, J. (1962). Food selection in finches with special reference to interspecific
differences. Proc. zoo/. Soc. Lond. 138, 163 - 204.

Lack, D. (1944). Ecological aspects of species formation in passerine birds. Ibis 86
260-286.

Linnaeus, U. and Rawal, M. (1968). Proceedings of the Indian Academy of Sciences -
Section B Volume 68, Issue 2, pp 79-90| Cite as Anatomy of the feeding
apparatus of hoopoe—Upupa epops epops.

Marcus, L.F. (1990). Traditional morphometrics. In: Rohlf F.J., Bookstein F.L. (Eds.).
Proc. Michigan Morphometrics Workshop. Univ. Michigan Museums, Ann
Arbor, Michigan. 77-122.

Mc Lelland (1990). McLelland J. A color atlas of avian anatomy. Wolfe Publishing
Ltd, London, 1990.

Morugan-Lobon, J. and Buscalioni, AD. (2006). Avian skull morphological evolution:
exploring exo- and endocranial covariation with two block partial least squares. J
Zool, 109, 217-230.

Morugan-Lobon, J. and Buscalioni, AD. (2009). New insight on the anatomy and
architecture of the avian neurocranium. Anat Rec, 292, 364-370.

Mukherjee, A.K. (1975). Food-habits of water- birds of the Sundarban, 24 Paraganas
District, West Bengal. India-V. Journal of the Bombay Natu-ral History Society
72, 85-100.

Onar, V. A (1999) Morphometric study on the skull of the German shepherd dog
(Alsatian). Anat Histol Embryol, 28, 253-256.

Pearson, K. (1901). On lines and planes of closest fit to a system of points in space.
Philosophical Magazine 2, 557-572.

Rawal, U. M. (1968). Anatomy of the feeding apparatus of hoopoe—Upupa epops
epops Linnaeus. Proceedings of the Indian Academy of Sciences - Section B
August, Volume 68, Issue 2, pp 79-90


https://link.springer.com/journal/12388
https://link.springer.com/journal/12388
https://link.springer.com/journal/12388/68/2/page/1
https://link.springer.com/article/10.1007/BF03051703#citeas

Comparative Morphometric Studies of the Cranium in the Three Types of Birds 57

Rohlf, F. J. and Marcus, L. F. (1993). A Revolution in Morphometrics. Trends Ecol.
Evol. 8(4): 129-132.

Schmitt, D.M. (1966). “How to prepare skeletons."Ward’s Curriculum Aid: 8 pp.

Schutz, P. (2003). Breeding the hoopoe (Upupa epops) at Disney’s Animal Kingdom.
Avicultural Magazine, 2003, Vol. 109, No. 1

Singh, NS.; Bamon, I. and Dixit, AS. (2015). Structural variations and their adaptive
significances in the bones of some migratory and resident birds. J Basic Appl
Zool, 70, 33-40.

Slotow, R. (2000). Beak lengths in insectivorous and piscivorous Kkingfishers
(Alcediniformes: Alcedinidae). Durban Museum Novitates 25,56-58.

Smith, T. B. (1987). Bill size polymorphism and intraspecific niche utilization in an
African finch. Nurure, Lond. 329: 717-719.

Siizer, B.; Serbest, A.; Arican, I.; Yonkova, P. and Yilmaz, B. (2018). A Morphometric
Study on the Skull of the Turkeys (Meleagris gallopavo) Uludag Univ., J. Fac.
Vet. Med. 37 (2) 93-100 DOI:10.30782/uluvfd.427228.

Webster, M. and Sheets, H. D. (2010). A practical introduction to landmark-
basegeometric morphometrics, Quantitative Methods in Paleobiology, 16, 168-
188.

Zusi, RL. (1993). Patterns of diversity in the avian skull. In. Hanken J, Hall B (Eds.),
The Skull. Patterns of structural and systematic diversity. Vol. 2, The University
of Chicago Press, Chicago, pp. 391-437.

ARABIC SUMMERY
40180 Aagadal) AR gaball (e £ g8 DG aalan o A 8 4 e gh ) g Ciluad o
LA A laa eldl) an8l2
303 gaall Ay el ASLeal) SIS — Cogall Amals — aslall A0S — el ale aud!

3alll - a5V daals o glall A0S - ) gall ale aud?
Shaer82@agmail.com

Gladl dla ab 5 Aglaall daglal) Laliie ) gaball (e o) g 3D danan o Allad) Al jall o3a oy jal
(Gallus gallus & il 2alsl s (Upupa epops) s , 32¢lls (Halcyon smyrnensis)
Lo )Y Lglalai) 8 anleall 4y yia 58 ) ge lulid 241 Congs | A jadl jeae 4y ) seny dOmesticus)
(s Al Aiday A Hela)
aae ana 5 IS5 5 43l & gl g & 55 (55 bl 5 ABDle I3 Al 5l Jave ) gl Ollasd s
Al 4 yia 68 ) gall g Apbdaill Culli¥) aladinly @lld g daseall


mailto:Shaer82@gmail.com

