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QUL T T T

1 mm. 1 mm.

Fig.(1): Graphic reconstructionofneurocranium of Fig.(2 ): Graphic reconstruction ofneurocranium of

20mm. embryostage of Columba Livia 20mm. embryostage of Columba Livia
in a dorsal view. in a ventral view.

1 mm.

Fig.(3): Graphicreconstruction of neurocranium of
20mm. embryo stage of Columba Livia
in alateral view.
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1 mm.

Fig.(4): T.S. passing through the head region of 20 mm.
embryo stage of Columba Livia.
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ACR.C.

BAS.PL.
O.A.
0.C.

1 mm. 1 mm.
Fig.(5): Graphic reconstruction of neurocranium of  Fig.( 6 ): Graphic reconstruction of neurocranium of
24mm. embryo stage of columba livia 24mm. embryo stage of Columba Livia
in a dorsal view. in a ventral view.

1 mm.

Fig.(7): Graphicreconstruction of neurocranium of 24mm.embryo stage
of Columba Livia in a lateral view.
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PROSEN.

MESEN.

'\\ o
LN
1 mm.

Fig.(8): T.S. passing through the head region of 24 mm.
embryo stage of Columba livia.
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1 mm.

Fig.(9): Graphic reconstruction of neurocraniumof32 mm. embryo
stage of Columba Livia in a dorsal view.
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H.FOR.
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CANPR.

1l mm.

Fig.(10): Graphic reconstruction of the neurocranium of 32 mm. embryo
stage of Columba Livia in a ventral view.
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M.C.

SPOL.C.
Q.POL.COM.
P.ORB.

Q.C.

CANPR.

POS.ORB.C.

1 mm.

Fig.(11): Graphic reconstruction of chondrocraniumof32 mm. embryo
stage of Columba Livia in a lateral view.
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M.C.

Q.POL.COM.

P.RT.

1mm.

Fig.(12): Graphic reconstruction of the viscerocranium of 32 mm. embryo
stage of Columba Livia in a ventral view.
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PROSEN.

1 mm.

Fig.(13): T.S. passing through the anterior head region of 32 mm. . 3 . .
embryo stage of Columba Livia. Fig.(14): T.S. passing through the anterior orbital region of 32 mm.

embryo stage of Columba Livia.

Fig.(15): T.S. passing through the anterior orbital region of 32 mm. 1 mm.
embryo stage of Columba Livia. Fig.(16): T.S. passing through the mid-orbital region of 32 mm.
embryo stage of Columba Livia.
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POS.ORB.C.
S.POL.C.
OPTH.FOR.
POL. C.

CANPR.

QcC.

H.VIS.CL.

@ - S5 lmm.
I T

Fig.(17): T.S. passing through the posterior orbital region of 32 mm. Fig.(18): T.S. passing through the posterior f)t.lc region of 32 mm.
embryo stage of Columba Livia. embryo stage of Columba Livia.
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ANT.ORB.C.

ACR.C.
PIL.AN.

BAS.FEN.

BAS.PL.
HFOR.

PROM.SC.L.

Fig.(19): Graphic reconstruction of neurocranium of40 mm. embryo
stage of Columba Livia in a dorsal view.
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PROM.SC.L.
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1 mm.

Fig.(20): Graphic reconstruction of the neurocraniumof40 mm. embryo
stage of Columba Livia in a ventral view.

144



SPHEN.COM.

POS.ORB.C.
SPHENF.
FORNIV.
PIL.AN.

ANT.ORB.C.

PT.C.

FORNIIL
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PROMLSC.L.
INF.CA.COM.

PRN.P.

1 mm.

COCH.PR.
PROM.COCH.
HFOR.

BAS.PL.
CAN.PR.

Fig.(21): Graphic reconstruction of the neurocraniumof 40 mm.
embryo stage of Columba Livia in a lateral view.
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PRT.

PMANEX.

Q.POL.COM.

Fig.(22): Graphic reconstruction of the viscerocranium of 40 mm. embryo
stage of Columba Livia in a ventral view.
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P.PT.
COP.IL
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CBR.
P.OT.
MC. Q.POL.COM.
STYH.
P.INCOL.
COL.SH.
ST.
PEXCOL.

PAMANEX.
PRT.

EP.BR.

1 mm.

Fig.(23): Graphic reconstruction of the chondrocranium of 40 mm.
embryo stage of Columba Livia in a lateral view.
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1 mm.

Fig.(24): T.S.passing through the posterior part of the nasal region of 40 mm.
embryo stage of Columba Livia.

ANT.ORB.C.
SPHEN.FON.

POL.C.

Q.POL.COM.

P.ORB.
COCH.PR. P.OT.

ST.

1mm.

Fig.(26): T.S.passing through the mid-orbital region of 40 mm.
embryo stage of Columba Livia.

COL.SH.

1mm.

Fig.(25): T.S.passing through the anterior part of the orbital region of 40mm.
embryo stage of Columba livia.

—, el D ——— C—
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BR.

ANT.ORB.C.

SPHEN.FON.

S.INT.

ACR.C.

ST. ®. k = COCH.PR.

L.AMET.C. BC.COM.
N. BAS.PL.

1mm.

Fig.(27): T.S.passing through the anterior auditory region of 40 mm.embryo
stage of Columba Livia.
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N.IV. N.IL
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PIL.AN.

FORPRO. T~ "NUAR W g "~ N pOS.0RB.C.
% - P % e GAN.GASS.

PREF.COM.
GAN.GASS.

O.A.

1 mm.

1 mm.

Fig.(28): T.S.passing through the posterior part of the auditory region of 40 mm. Fig.(29): T.S.passing through the posterior part of the auditory region of 40 mm.
embryo stage of Columba Livia. embryo stage of Columba Livia.
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HYPO.FEN.
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POS.ORB.C.

FOR.PRO.

0.A.
F.EXOCPS.

PROM.SC.P.
FOR.R.AMP.AN.& UT.

Fig.(30): Graphic reconstruction of the neurocraniumof46 mm. embryo
stage of Coulmba Livia in a dorsal view.
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MET.C.
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POS.ORB.C.

F.EXOCPS.
PROM.SC.P.

PROM.UT. PROM.SC.A.

1 mm.

Fig.(31): Graphic reconstruction of the neurocraniumof46 mm. embryo
stage ofColumba Livia in a ventral view.
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B.GPT.C.
OP'??\::' S.POL.C.
' FOR.OPTH.
PIL.AN

POL.C.
FORN.VL

PROM.COCH.
P.PARASEP.P.
PL.AN. INF.CAR.COM.
MAX.TU.C. o=
i POS.ORB.C.
SN. FORLAT.CAR.
' = ~ —INCPR.
PRN.P. ‘ A_ ' PROM.SC.L.
"’N PROM.SC.A.
BAS.PL. PROM.AMP.P.
PMET.CD PROM.SC.P.
PMET.C.V Ny

—_— 0.C.
1 mm. MET.C.

Fig.(32): Graphic reconstruction of the neurocraniumof46 mm. embryo
stage of Columba Livia in a lateral view.
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MC. PARAG.C.

COP.L PLNG.

CEBR. COP.IL

PMANEX.
PMANIN.
PRT.

P.ORB.
P.PT.
P.MED.

P.OT. EP.BR.

Fig.(33): Graphic reconstruction of the viscerocranium of 46 mm. embrvo
stage of Columba Livia in a ventral view.
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P.LAT.
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PMED.
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FEN.OV.

ST.
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P.INCOL.
P.ORB.
STYH.

PMANIN,

MC.

I mm. P.MAN.EX!
P.PT.

P.RT.
EPEBR

Fig.(34): Graphic reconstruction of the chondrocranium of46 mm. embryo
stage of Columba Livia in a lateral view.
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ITR.B.

EX.NAR. NA.CAV. *‘

DEN.

1mm. 1mm.
Fig.(35): T.S. passing through the most anterior region of the nasal Fig.(36): T.S.passing through the middle region of the nasal capsule
capsule of 46 mm. embryo stage of Columba Llivia. of 46 mm. embryo stage of Columba Livia.
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PT.C.
CON.PL.AN.&MAX.TU.
SN
MAX.TU.C
M.NA.CAV:
ITR.B: ] 0 N o e | NA.CAV.
R , L.NA.CAV-
PH.
m.C.

1 mm.

Fig.(37): T.S. passing through the middle region of the nasal capsuleof 46 mm.
embrvo stage of Columba Livia.
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PL.AN. SINT.
M.NA.CAV.
NA.CAV.
T L.NA.CAV.
PH.
MC.
COP.IL LY L B\ C.BR.

1 mm.

Fig.(38): T.S.passing through the posteriorregion of the nasal capsule of 46 mm.
embryo stage of Columba Livia.
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SPHEN.COM.

OL.N.

P.PARASEP.P.

PH.

M.C.

C.BR.

1 mm.

Fig.(39): T.S. passing through the anterior orbital region of 46 mm.
embryo stage of Columba Livia.
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B.G.PT.C.

"""""

OLF.FOR.

S.INT.

EP.BR.

1 mm.

Fig.(40): T.S. passing through the central orbital region of 46 mm.
embryo stage of Columba Livia.
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S.INT.
P.BAS.
P.MAN.IN.
P.PT. P.MAN.EX

M.C.

D o 5

Fig.(41): T.S. passing through the mid-orbital region of46 mm.
embryo stage of Colmba Livia.
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OL.N.
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ITR.B.
HYPO.
INF.CAR.COM.
P.ORB:
P.BAS. P.MAN.IN.
P.PT.
P.MAN.EX.
E.BR.

1 mm.

Fig.(42): T.S. passing through the posterior part of the orbital region of 46 mm.
embryo stage of Columba Livia.
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BR:
S.INT.
S.POL.C. OPT.INC.
HYPO. FOR.OPTH.
POL.C. HYPO.FEN.
N.
PREF.COM FAoRH.
BAS.FEN. N.VIL
PROM.COCH: Q.C.
EP.BR.

Fig.(43): T.S. passing through the anterior part of the otic region of 46 mm.
embryo stage of Columba Livia.
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HYPO.

HYPO.FEN.
S.POL.C
ACR.C.
N.
POL.C:
PREF.COMk BAS.FEN.
N. N.VIIL
PROM.COCH P.OT.
N.
BC.COM.
EP.BR.

1 mm.
Fig.(44): T.S. passing through the mid-auditory region of46 mm.embryo
stage of Columba Livia.
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POS.ORB.C. ACR.C.
BAS.FEN. GAN.GASS.
PREF.COM.
PROM.COCH. FOS.SUP.COCH.
FOR.PERI. P.MET.C.D.
A.LRE.S.T. FEN.OV.
P.MET.C.V. ST.
PROMN.
A.M.RE.S.T.
FOR.N.X.&XL
GAN.GEN.&SUP. .
COM.PRV. ;
BAS.PL. EP.BR.

0.C.

1 mm.

Fig.(45): T.S. passing through middle part of the auditory capsule of 46 mm.
embryo stage of Columba Livia.
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POS.ORB.C.

IN.AU.M.
PROM.UT.
CAV.MET.
MET.C.
F.EXOCPS.

O.A.

1 mm.

Fig.(46): T.S. passing through the posterior partoftheauditoryregion of 46 mm.
embryo stage of Columba Livia.
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POS.ORB.C.

PROM.SC.

O.A.
F.EXOCPS.
PROM.SC.P:

1mm.
Fig.(47): T.S. in the posterior part of the auditory capsule of 46 mm.
embryo stage of Columba Livia.
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BR.
POS.ORB.
PROM.SC.A.
PROM.UT.
PROM.SC.L.
PROM.SC.P.
O.A.

/«v

1 mm.

Fig.(48): T.S. passing through the most posterior part of the auditory capsule
of 46 mm. embryo stage of Columba Livia.
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PROM.SC.A. FOR.EN.
COM.EXOCPS. N
FOS.SUB. i
FOR.R.AMP.A. EXOCPS.
PROM.SC.L.
TEC.SN.

Imm.

Fig.(49): Graphic reconstruction of the neurocranium of optimum
stage of Columba Livia in a dorsal view.
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1 mm.

Fig.(50): Graphic reconstruction of the neurocranium of optimum
stage of Columba livia in a ventral view.
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ITR.B 0.C.
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PROM.COCH.

Fig.(51): Graphic reconstruction of the neurocranium of optimum stage of
Columba livia in a lateral view.
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ART.F.CRPA. N P.SCOL.LAT.

FORHUX.
S.COL.ARC.
P.SCOL.MED.
COL.SH.

ST.

EP.BR.

Fig.(52): Graphic reconstruction of the viscerocranium of optimum stage
of Columba Livia in a ventral view.
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COL.SH.
PAMANIN.
P.LAT.
P.RT.
PMANEX.

Fig.(53): Graphic reconstruction of chondrocranium of optimum stage of
Columba livia in a lateral view.
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C.AN NA.VES.
S.N.
FEN.N: SOL.N.
RM.N.
PAR.N.
ITR.B.
EX.NAR.

1 mm.
Fig.(54): T.S. passing through the most anterior region of the nasal cpasule of
the optimum stage of Columba livia.

PT.C.

M.NA.CAV.

R.M.N.

PAR.N.

CHN.

PARAG.C.

1 mm.
Fig.(55): T.S. passing through the anterior nasal region of the olfactory
capsule of the optimum stage of Columba livia.
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CHN.
PH.
M.C. PARAG.C.

1T mm.
Fig.(56): T.S. passing through the middle region of the nasal capsule
of the optimum stage of Columba Livia.
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PARAG.C.

COP.I.

1 mm.
Fig.(57): T.S. passing through mid-region of the nasal capsule of the
optimum stage of Columba Livia.
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CAV.CN.

CON.PL.AN.&MAX.TU.C.

ITR.B.

L.NA.CAV.

M.C.

C.BR.

1 mm.
Fig. (58): T. 5. passing through the posterior region of the nasal capsule of
the optimum stage of Columba livia.
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P.PARASEP.P.
PL.AN.

MAX.TU.C. TR

COP.IL

1 mm.
Fig. (59): T.S. passing through the anterior orbital region of the optimum
stage of Columba Livia.
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ITRB.

C.BR.

1mm

Fig. (60): T.S. passing through the central orbital region of the optimum
stage of Columba Livia.
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S.POL.C.

POL.C.

INF.CAR.COM.

P.ORB.

1 mm.
Fig. (61): T.S. in the mid orbital region of the optimumstage

of Columba Livia.
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Fig. (62): T.S. passing through the posterior part of the orbital region
of the optimumstage of Columba Livia.
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Fig.(63): T.S. passing through the most anterior part of the auditory
region of the optimum satge of Columba Livia.
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M.C
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Fig. (64): T.S. passing through the anterior part of the otic region
of the optimum stage of Columba Livia.
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PIL.AR

POS.ORB.

PIL.ANT.SP

PREF.CO

PROM.COCH:

Fig. (65): T.S. in the anterior part of the otic region of the opimum
stage of Columba Livia.
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FOR.PER
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COM.PRV= FOR.N.X&N.XI
BAS.PL. N.X&XL

EP.BR.

Fig. (66): T.S. in the mid-auditory region of the optimum stage of Columba Livia.

184



RESULTS

PROM.UT.

COM.ORB.CAPS.

PROM.SC.L.

GAN.GEN.& ACCT.
CAV.MET.
MET.C.
COM.EXOCPS.
O.A.

0.C.

EP.BR.
N.
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Fig. (67): T.S. passing through the posterior part of the auditory region of the
optimumstage of Colmba Livia.
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PROM.UT.

MET.C.

EP.BR.

1 mm.
Fig. (68): T.S. passing through the middle part of the auditory capsule
of the optimumstage of Columba Livia.
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F.EXOCPS.

1 mm.
Fig. (69): T.S. in the posterior part of the auditory region of the optimum
stage of Columba Livia.
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0.A.
F.EXOCPS.

COM.EXOCPS. PROM.SC.P.

EP.BR.
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Fig. (70): T.S. passing through the most posterior part of the auditory
region of the optimum stage of Columba Livia.
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TEC.SYN.

1 mm.

Fig.(71): T.S. in the tectum synoticum region of the
optimum stage of Columba Livia.
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Anterior neuropore. Prosencephalon.

Optic vesicle.
Mesencephalon.
Rhombencephalon.
Somites.
Spinal cord.
Area pellucida.
Areavasculosa.

Fig.(72):10 mm. Columba embryo stage at magnification power 40X.

—— Prosencephalon.

»E Prosocoel.

SR T _ st e’
Fig.(73): 10mm. Columba embryo stage to show the formation of optic vesicles
at magnification power 100X.
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Outer layer of optic cup. Inner layer of optic cup.

Outer ectoderm.
(corneal epithelium)

Veniricular space.

Retinal pigmented

epithelium (RPE). Neural epithelium of retina.

e

Fig.(74): T.S in mid-orbital region of 20 mm. embryo stage of columba
at magnification power 40X.

ool
Neural epithelium of retina.

Retinal pigmenied epithelium (RPE).

n I

D . i
>

Ventricular space.

e '8 .
Fig.(75): The structrue of retina at 400X.

Outer ectoderm. = _.

A5 L

Fig.(77): The lens vesicle is detached  Fig.(76): The lens placode in contact
from outer ectoderm at 400 X. with outer ectoderm at 400X.
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Cormea.

A4 N
>~ @ AT

Fig.( 78): T.S in mid-orbital region of 46 mm. embryo stage of columba
at magnification power 40X.

Retinal pigmented ST
epithelium (RPE). - T X J Optic fiber layer.

Neural retina.

1

Lens Fibres.

columnar epithleial
cells.

A B
Fig.(80): Structure of lens at magnification
power; A:100X., B:400X.
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Uper eye lid.

Lens.

Sclera.

Lower eye lid.

Fig.(81): Whole mount of 71mm. embrvo stage of columba to show the
positionofeve in orbital socket and its eve lids.
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Sclera.

Extrinsic muscle.

Anterior chamber.

Aqueous humor.

/ Cornea.

Suspensory ligament of the lens.

Retina.

Pupil.
Lens.

Vitreous body in vitreous chamber.

Iris.
Posterior chamer.

pars plicata. SR Y N i Ciliarybody.
pars plana. <~ SREIN A B RN AN~ Choroid.

Fig.(82): T.S. in the mid-orbital region of eye of 71mm. embryo stage of
Columba at mangification power 40X.
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Smooth muscle fibre.

3

Fig.(83): T.S. in the anterior portion of iris at Fig.(84): T.S. in the middle portion of iris at
magnification power 400x magnification power 400x
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RESULTS

columnar cells

Melanin pigment.

Smooth muscle fibre.

Fig.(85): T.S. in the ciliary body at magnification Fig.(86): T.S. in the ciliary body at magnification
power 400x. powerl00x.
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Brain.
Retina. Paih of light heam
Cornea. to form the image.
Optic nerve.

Fig.(87): T.S. in the posterior region of eye of 71mm. embryo stage of
Columba at mangification power 40X.
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Retinal pigmented
epithelium (RPE)

1 Rods and cones layer.

/..’.outer limiting membrane\
/3 .Outer nculear layer\

4.0uter reticular layer

\
:I\s Inner nculear hyer7[‘£

:l\ﬁ.hmer reticular

7 .Ganglion cell layer./ 1

8 Nerve fiber laver.
9 Inner limiting membran.

Fig.(88): Structure of retina of 71 mm. embryo stage of columba
at magnification power 400X.
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cuboidal cells.

Capsule.

Nuclei

Fig.(89): Structure of lens of 71 mm. embryo stage of columba livia domstica
at magnification power 400X.

199



